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IF  yours  is  a  Winton  Molor  Carriage  you  can  Ullc  Intelligently  upon  ibe  subjeei  of 
ideal  lucoinoliyn.         -.,..-,. 

ALONG  list  of  satisfied  Luslomers  givt  daily  evidence  of  the  extreme  practicability 
ol  our  prodUL't.  Actual  results  accomplished  fitrnisti  ihe  best  ar^d  strnngesi 
argument 
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THE   WINTON    MOTOR    CARRIAGE. 

Il  5[antls  ihe  icsl  of  time      New  successes  are  piling  up  to  its  credit  continually. 
Do  nol  allow  your  name  (q  get  too  (ar  down  in  Ihe  "  waiting  list." 

The  Winton  flotor  Carriage  Co.  cleveland^^u^s^. 

Write  for  CaUlog.  Eastern  Department.  t20  Broadway,  New  York. 
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HUDSON  BUILDING, 


K-E^wr  York:. 


IF  yours  is  a  Winton  MoLor  Carriage  yau  can  talk  intelligently  qptm  the  subject  of 
ideal  locainotion.         ...,.         ^         ,...,.,         ^ 
ALONG  listof  SBiiafied:  customers  pive  daily  evidence  cf  the  cxlfcme  pracLicabiluy 
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Write  tor  Cfttalo£.  Eastern  DefHirtment,  120  Broadway,  New  York. 
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Capital  Wanted  for 
Automobile  Business 

Having  developed  several  types  of  Automobiles  of 
special  merit  for  pleasure  and  commercial  use, 
I  desire  to  arrange  with  parties  on  liberal  basis  to 
furnish  necessary  capital  to  immediately  start  the 
manufacturing  of  same.  Preference  given  to  manu- 
facturers in  the  East  having  fully  equipped  machine 
works  or  carriage  factory  suited  to  development  in^ 
this  line.     Address  promptly, 

J.  W.  C,  Care  HORSELESS  ACE. 


SPECIAL  OFFER. 


BACK   NUMBERS. 


We  have  no  more  complete  files  and  have  decided  to 
offer  misceUaneous  back  numbers  of  THE  HORSELESS 
AGE,  from  December,  1896,  to  March,  1899,  at  the  fol- 
lowing prices : 


6   ASSORTED. 


50   CENTS. 


The  Horseless  Age. 


American  Tract  Society  Building, 

NttCABU  and   Spruce   Streeta. 


NEW    YORK. 
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OIL 


DISCARDED! 

A  rnaTtufaciurer  of  ffjjdro- Carbon 
-Engines  says: 

"Wc  have  used  Dixon's  Graphite  in  our 
cylinders  for  nearly  a  year  and  find  it 
superior  to  any  other,  and  entirely  sat- 
isfactory. VJe  believe  we  have  detected 
some  new  and  valuable  results  through 
the  use  of  Dixon's  Graphite.  Not  only 
is  perfect  lubrication  established^  but  the 
presence  of  the  Graphite  greatly  reduces 
the  resistance  between  the  sparking 
points." 

SAMPLE  FREE 
IF  DESIRED. 

Joseph  Dixon  Crucible  Co. 

JERSEY  CITY,  N.  i. 


QEOnETRIC  LINE 

Of  tools  for  screw  machine  work  are  used  and  recom- 
mended by  all  leading- manufacturers  because  they 
possess  so  many  points  of  superiority  over  old 
methods. 

If  you  are  interested  in  screw  machine  work  of  any 
kind  it  wiM  pay  you  to  investigate  ihts  line  of 

Adjustable  Self-Opening  Screw  CuHing  Qi'e  Heads, 
Adjasiabh  Collapsing   Taps,  and 

Adjustable  Hollow  Milling   Tools, 

niDurBctyrcd  by  tbe 

GEOMETRIC  DRILL  CO., 

WestvUle,  Conn,,  U.  S.  A. 
DESCfifPTlvl 

m  TlEH  OH  DEM/iliD. 


...STEAM  IS  KING... 


THE  COLUMBIA  MOTOR  AND  MANUFACTURING  CO,  5uccm.r.to 

THE  CROUCH  AUTOMOBILE 
MANUFACTURING  AND 
TRANSPORTATION  CO. 

North  Avenut  and  Oak  Street, 
BALTIMORE,   MD. 

This  company  haa  the  only  per- 
fect Condenser  On  earth  appli- 
cable tu  automobiles.  The  auto* 
mobiles  moniiracturcd  by  this 
company  combine  all  the  good 
qualities  oS  all  Other  types  both 
in  apjiearanct  and  etScicncy  and 
possess  many  good  q  ualities  noti  n 
other  makes.  They  are  naiseless, 
odorless,  smokeless,  and  do  not 
show  any  steam  in  any  kind  of 
weather.  WIiCTi  in  use  it  is  not 
necessary  to  repleniah  the  water 
'supply  oftener  than  once  a  day. 
!  fiey  weigh  less  than  non-con- 
densing*  machines.  They  have 
perfect  burners  ard  boiler  feeds 
automnlically  conuolled- 

Cut  Ihii  j|dwiirtli»niBnt  out  ind  mall 
Afth  ord«t  and  get  t6.00  diiCDunl. 
WfM«  lor  Calilofua. 
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LICENSEES 


UNDER  THE  TILLINGHAST  PATENTS* 


Having  acquired  the  Tillinghast  Patents^  heretofore  held  by  Theodore  A.  Dodge,  the  Single 
Tube  Automobile  and  Bicycle  Tire  Company  gives  notJct  that  the  following  companies  alone 
are  licensed  to  manufacture  and  sell   Single  Tube  Tires  under  said   Letters  Patent. 


HAHTFORD  RUBBER  WORKS  COMPAKY 
DIAMOND  RUBBER  COMPANY 
NEW  BRUNSWICK  TIRE  COMPANY 
GOODYEAR  TIRE  &  RUBBER  COMPAKY 
PENNSYLVANIA  RUBBER  COMPANY 
INDIA  RUBBER  COMPANY 
EMPIRE  RUBBER  MFG.  CO. 
NATIONAIj  INDIA  RUBBER  CO. 

For  Cycles, 

NEWTON  RUBBER  WORKS 
L,  C.  CHASE  &  COMPANY 


B.  F.  GOODRICH  COMPANY 
KOKOMO  RUBBER  COMPANY 
BOSTON  WOVEN  HOSE  &  RUBBER  COMPANY 
MECHANTCAli  FABRIC  COMPADfY 
PISK  RUBBER  COMPANY 
HODGMAN  RUBBER  COMPANY 
INTERNATIONAL  AUTO,  A;  VEHICLE  TIRE  CO. 
INDIANA  RUBBER  &  INSUI^TED  WIRE  CO. 
Vehicles  and  Automobiles, 


REVERE  RUBBER  COMPANY 
PHLLADELPHIA  RUBBER  COMPAWY 
For  Cycles. 


Inasmuch  as  the  above  Hst  comprises  all  tire  manufacturers  of  any  standing,  who  are  able  to  supply 
many  times  the  actual  demand  lor  single  tube  tires  and  to  give  the  public  an  ample  choice  of  every 
style  of  single  tube  tire,  notice  is  hereby  given  that  any  and  all  persons  virho  make,  sell  or  use  any 
other  single  tube  tires  will  be  held  liable  and  promptly  prosecuted  as  infringers- 


SINGLE  TUBE  AUTOMOBILE  AND  BICYCLE  TIRE  CO. 

THEODORE  A.  DODGE,  President. 


RIGS  THAT  RUN. 


THE    KIND    YOU     HAVE     BEEN     LOOKING    FOR. 

COMPACT^    DURABLE,    EASILY    MANAGED, 

BUILT      TO      LAST.         IF    YOU     ARC     AT 

ALL      INTERESTED       IN       SUCH       A 

VEHICLE  WRITE  AT  ONCE    FOR 

CATALOG     TO 

SAINT  LOUIS  MOTOR  CARRIAGE  COMPANY, 
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■13-15-17-19  Vandeventer  Ave., 

**Earliy  Ordora  Secure  Earty  Deliveries*" 


ST.  LOUIS,  MO.,  U.  8.  A. 


cssEis^^'"'^' UPRIGHT  DRILLS 

Prom  a  light  Friction  Drill  to  a  42-la.  B.  O.  P.  F,  Drill, 
SEND  FOR  CATALOGUE. 


W.  F.  and  John  Barnes  Co., 

996  Ruby  Street,      -       Rockford,  III. 


L  April  (,  I90O. 


THE  HORSELESS  AGE. 


ANGLQ-AWERICAW 
STOCK  JOBBERS. 


COMETHING  about  the  London  History 
*^  of  Pennington  and  Lawson  Leaders  oT 
the  75,000,000  Dollar  Americas  Promoting 
Expedition. 


ISSUE  OF  FEBRUARY  7th. 


10  CentS|  Stamps  or  Coini 


THE    HORSELESS   AQE, 

150  NASSAU  STREET, 

<>^NEW   YORK 
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THE  QABVIN 
MACHINE  GO. 

Now  Ready  For 
Distribution 

l^RESENTt 

IMPDJtTANT 

IMPIOVEMENTS 

*^ 
Yours  for  the  Asking 

X^e  (^arvin  Machine  ^o., 

Varick  jind  Spring  Streets, 
IVEW  YORK.,. 

•ALE9  AOEHTt: 

Tha  Gnrvin  Machine  Co..  jt  N   fih  St  .  Fhifadnljiliia.  Pa. 
Mannu^i;,   M»uwdl  &  Mooro,  ja  S.  Canal  St  ,  Chicaca,  IIL 
Deulsche     Garvin     Ma^chinen-I^'Blink,    Al;iieiiiB*?-wU*.:ii.ill,     ij     Ourg 

Straue,   Berlin  C,  Germany, 
C.  W.  Burton,  GririiiliK  ft  Co~,  t^adcaM  SdiiBrt,  Lvdeaia  Hill,  Lobdoa, 

E.  C„   Ejifland. 
Man^omery  ft  Ca,,  ni  Bootcvard  Mapnta,  Pbto,  Fraa**. 
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A    PERFECT    AUTOMOBILE    EQUIPMENT. 

THE 

EMPIRE  BALLBEARING  AXLE 

ANO 

ROBERTS'   WHEEL. 


PATENTED. 


4  ftflff  d»/e.  tfiorvngft// 
fested  by  acfual  ute 
undtr  a!i  e/asse*  0/ 
¥efii(;les.  giving  perfect 
•Qtis  faction. 


£tp»6iatty  tidapt9(f  to 
CtittOmObitea  and  henify 
irucka.  Homes  ot 
users  and  tesUmonials 
furnitfiet/  on  app/ica- 
ton. 


NONE  SO  NEAR  ANTI-FRICTION. 

SUPERIOR  TO  ANY  OTHER  AXLE   FOR  ALL  KINDS  OF 

MOTOR    VEHICLES. 


AXLE    DEPARTMENT. 


THE  CHICAGO  SCREW  CO., 

Address  all  communications  to  the  Company, 


CHICAGO,  ILL. 


Send  for  Catalogue. 


EXPLOSIVE  MOTOR  NUMBER 


January   17th,  1900. 

LEADINC    ARTICLES  .... 

The  Hydrocarbon  Engine  as  a  Source  of  Energy,  by  Elwoou  Haynes. 

General  Deductions,  by  Henrv  W.  Struss. 

The  Gasoline  Engine  Indicator  Diagram,  by  E,  C.  Oliver. 

Vaporizers  and  Carbureters,  by  Herbert  L.  Towle. 

Ignition  and  Ignition  Troubles,  by  P.  M.  Heldt. 

Coils  and  Sparks,  by  E,  J,  Stoddard. 

The  Vibration  of  Explosive  Motors,  by  Herbert  L.  Towle. 

Gasoline  and  Gasoline  Mixtures,  by  E,  J.  Stoddard. 

Multi-Cylinder  Engines,  by  P.  M.  Heldt. 

Gasoline  Vaporizers  and  Carbureters,  by  Henry  W.  Struss. 

Balancing  a  Motor  Carnage,  by  E.  C.  Oliver, 

Explosive  Motor  Data,  by  R.  I.  Clecg. 

An  Explosive  Motor  in  Detail,  by  R.  I.  Clegg. 

72  pp.     PRICE,    lO   CENTS,  Stamps  or  Coin. 

SUBSCRIBE  FROM  JANUARY  1st,  AND  YOU  WILL  GET  THIS    NUMBER.     $2.00  A  YEAR. 


The  Horseless  Age, 


150  Nassau  St.,    New  York, 


L  No.  I.  ApHI  4,  1900. 


THE   HORSELESS   AGE. 


FOUR  HORSE-POWER  DUPLEX  MOTOR  FOR  AUTOMOBILES 


Lightest  Motor  for  its  Power  made 
in  the  World.  Weighty  9?  lbs.  Air 
Cooled,  No  Wftter  Jacket.  Speed 
CMi  be  ch«,aged  automat iciiliy  from 
the  stonrest  to  the  fmstest.  Electric 
IgattioD.  Self-OiJiag.  Koiseless.  Mo 
Vibration ,    . 


PATENTED  [N   AMERIOA   AND  EmoPE-  HEWARE  OF  IMITATIONS. 


CREST   MANUFACTURING   CO.,  Dorchester,  Mass.,  U.  S.   A. 

THE  B.&  S.  AUTOMOBILE  FORGINGS 

These  piooea  are  Drop  Forged  of  test  BOft  steel  and  are  auitable 
for  carriages  weighing  from  600  to  1500  pounds.  Front  Axle  End 
is  designed  for  l^  in,  tubing.     W©  carry  theee  Forgings  in  atook. 


OMQDALEQ  FACILITIES  FOR  DROP   FORGIHG. 


HARTFORD.  CONN, 


SlMrlflf  KBaekl*^  1>S  Slu. 


.U.    S.    A. 


Froat  Axis  Bad,  t-t  Mxa. 


MOTOR   WHEELS. 

STEERING 
DEVICE 


WITH 


BALL 
BEARrNGS. 


R  I IVI 3.   Crescent  Shape  AND  Flat  Base 

FLARING   EDGES    IP    DE9IRED. 


WESTON-MOTT  CO.,   Utica,  N.  Y. 
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OUR  CUSTOHERS— THE  BEST  PEOPLE 


THE  HORSELESS  AGE. 


EVERY  WEDNESDAY. 
DEVOTED  TO  MOTOR  INTERESTS. 


v^'  ^''.NK 


2Si4416 


Vol.  VL 


NEW  YORK,  APRIL  4,   1900. 


No.  1. 


THE    HORSELESS    AGE. 

£.  P.  nfOEBflOLL,  Editor  and  Prcprletor. 
PuBUCATioN  Office: 

AMttlCAR    TitACT    SOCIETT    BUILDtKG,       -       150    NA5$AD    STREET. 
NEW    YORK. 

HERBERT  LADD  IOWlE,  AMdctile  EdHoF. 

SUBSCRIPTION.  FOR  THE  United  States  and  Canada. 
$3.00  a  year,  in  advance.  For  all  foreign  countries 
included  in  tbe  Postal  UaioD.  $3.00. 

OOMMUNICATIONS.— The  Editor  will  be  pleased  to  fecelve 
comqjuaications  00  trade  topics  from  any  authentic 
source.  The  correspondeat's  QftiJie  alujuld  in  all  cases 
be  giveo  as  an  evidence  of  good  fsitb,  but  wiU  not  be 
published  if  specially  requested. 

tV  One  wecKs  ooiice  required  lot  dtstoaiinuafii**  at  change 
of  advertisemenls. 


Ts»  HoiLSKLisa  Age,  15*  N«M»a  Street.  New  York, 
ftatered  at  tbe  New  York  post-office  as  second  cIkss  matter. 


^On  acGOUtit  of  Itie  exce^Hlve  dlHCO'iitilii  ^faAv^eil 
bf  Kciw  Tork  bAulcB  om  amall  ctieclc*  nuder  thetr 
new  role>  ■nbHcrlTjcrs  ar«  reqncAtecl  lo  remit  by 
PCMt  office  or  £mpre«ii  ai<iii«>-  order  or  H.  T,  arafV. 


The  Evolution  of  the  Industry. 


The  inventor,  the  mechanic  and  the  engineer  have  each  his 
role  to  play  in  the  development  of  a  new  industry,  and  they 
cottie  upon  the  stage  almost  necessarily  in  the  sequence  named. 
It  is  the  inventor's  part  to  blaze  the  way.  His  is  usually  the 
brain  that  first  conceives  the  possibilities  of  the  industry  yet 
tinbttrn,  and  his  sanguine  temperament,  even  his  unBcientific 
nidaclly.  fit  him  for  the  repeated  and  ohen  bootless  experi- 
menting, the  unwearied  pursuit  of  the  elusive  but  vital  prin- 
ciple, »nd  the  patient  development  through  many  taUures  of 
the  rompletcd  invention,  But  it  is  one  thing  to  invent  and 
e*en  (o  demonstrate  the  practicability  of  the  inveitJLion.  and 
another  thinn  to  embody  ihat  Invenlion  tn  economical  work- 
iiT«r  form  Fortunate  is  (he  inventor  if  he  possesses  likewise 
Ihe  instinct  of  the  true  mechanic!  For  if  he  does  not  he  will 
bl  "wel!  advised,  having  made  goo,d  his  right  to  the  child  of 


his  brain,  to  turn  its  further  development  over  to  be  tier- trained 
liands  than  his  and  to  enjoy  in  peace  the  fruits  of  his  share  in 
the  general  work  of  progress.  There  are  far  too  many  would- 
be  inventors  who.  through  rashness  and  mcchauTcal  ignorance, 
.irc  wrecked  before  they  make  good  their  claim  to  the  title; 
but  wc  are  glad  to  believe  [hat  as  America  ia  pre-eminently  a 
nation  of  mechanics,  sn  it  is  .\mcrica's  peculiar  distinction 
hoEh  that  her  inventors  are  most  of  them  mechanically  gifted 
and  that  her  mechanics  arc  polemiatly.  if  not  actually,  in- 
ventors. VVc  doubt  if  the  same  keen  mechanical  sense  and 
the  same  quickness  in  searching  for  and  seizing  on  improve- 
nicnts  is  the  common  possession  of  mechanics  in  any  other 
riaiion  of  the  world,  while  mt  boy  of  an  invcn'Jvc  turn  of 
mind  is  here  without  the  education  of  the  village  blacksmith 
and  repair  shop. 

The<;e  two.  the  inventor  and  the  mechanic,  have  done  and 
are  iloing  their  work  for  the  motor  vehicle,  Ihe  former  seek- 
ing new  devices  to  meet  the  nrw  demands,  and  the  latter  ap- 
plying his  practical  experience  and  judgment  jr  reducing  them 
to  effective  form.  Much  still  remains  for  ihem  to  do  and 
much  will  assuredly  be  done;  but  revoltslionary  inventions, 
while  they  may  yet  come,  are  no  fongcr  necessary  to  make 
the  motor  vehicle  a  success.  The  inventor's  most  difficult 
work  has  been  perfonned.  The  mechanic,  coming  later  on 
the  field,  has  more  slill  before  him.  There  is  no  lack  of  in- 
gfnuity  in  motor  vehicles;  indeed,  it  is  on  the  side  of  exces- 
sive ingenuity  that  they  arc  most  apt  tn  err;  ant^.  after  remedy- 
ing the  weak  points  revealed  by  teAi,  the  mcrhaiiic's  next  task 
is  in  the  direction  nf  simplifying,  finding  short  cuts  to  a  given 
end.  and  making  an  hour's  work  do  what  two  hmir*;'  did  be- 
fore, 

It  is  here  that  the  engineer  appears— the  man  ol  trained  mind 
and  scientific  knowledge,  the  analyst  of  iorcc*.  the  organijei 
of  shops  and  ccjuipment,  The  inventor  and  the  shop  mechanic 
are  honored  and  irdispensable.  and  the  engineer,  prelcrnng 
to  deal  with  known  quantities,  ha?  no  wish  lo  invade  their 
sphere.  But  the  inventor  is  often  too  iinskilkd  to  deduce 
From  his  experiments  »ll  that  they  are  capable  of  leaching,  and 
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the  machinist  is  apt  to  be  handlcf  at  running  a  Tathc  than  at 
organizing:  production.  The  engineer*  Ehcrefore,  derives  Jrom 
the  results  of  hts  predecessora'  work  the  princEplcs  governinsf 
the  future.  He  can  calculate  the  power  of  the  motors  and 
the  proportions  of  rods,  shafts  and  gears^  he  knows  bow  to 
secure  tiiSntss  without  Increase  of  weight,  and  he  can  predict 
in  advance  the  effect  of  a  given  cfeange.  This  is  the  engineer's 
work  as  a  designer.  On  the  commercial  side  he  will  join 
hands  with  the  mechanic — the  foreman  of  the  machine  shop, 
the  pattern-maker,  blacksmith  and  motder— and  together  they 
will  decide  as  to  the  economy  of  aUcrnative  designs  and  will 
nnite  in  recommending  the  specific  tools  snd  equipment  for 
producing  the  work  to  fhe  best  advantage.  Not  seldom,  in 
our  own  country  especially,  the  engineer  has  risen  from  the 
ranks,  and  therefore  combines  the  higher  logical  faculties 
called  for  m  his  position  with  the  shop  training  of  the  practical 
man. 

When  the  motor  vehicle  industry  enlists  the  services  af  the 
engineer,  it  may  no  longer  be  regarded  as  ephemeral,  bnt  as 
having  an  assured  future  and  aheady  a  degree  of  stability. 
It  is  for  this  reason  that  the  article  on  another  page,  describ- 
ing the  Thofflycrofi  Steam  Wagon  Co.'s  works,  is  worthy  of 
the  attention  of  every  one  seriously  engaged  in  automobile 
production,  In  themselves  these  shops  cannot  be  called  re- 
markable, betng  simply  an  embodiment  of  the  most  enlight- 
ened modern  ideas  as  to  shop  architecture  and  equipmenL 
Whiat  is  noteworthy  about  them  is  that  they  stand  for  the 
definite  entry  into  the  motor  vehicle  field  of  one  of  the  most 
celebrated  of  British  engineers.  So  long  as  the  steam  lorry 
and  traction  engine  were  in  the  experimental  stage  no  such 
factory  was  possible,  for  it  implies  established  design,  the 
duplication  of  parts  and  systematic  direction  of  the  eftorts  of 
many» 

We  have  started  later  on  this  side,  but  the  leaders  are  using 
every  effort  to  perfect  thdr  product  to  the  degree  where  or- 
ganized production  is  possible.  >nd  already  with  some  meas- 
ure of  success.  From  now  on  not  only  the  inventing  but  the 
manufacture  o(  motor  vehicles  is  destined  to  claim  attention, 
and  wc  believe  that  The  Horseless  Age  can  do  the  industry 
no  better  service  than  by  keeping  builders  informed  as  fully 
as  it  can  of  the  progress  making  in  this  line. 


An  Example  of  Our  Policy. 


The  article  on  '*Two-Cycle  vs.  Four-Cyde  Motors"  in  our 
issue  of  March  21  was  written  in  response  to  the  requests  of 
2  number  of  our  subscribers  for  information  as  to  the  com- 
parative merits  of  the  former  type  of  motor.  Its  author,  in 
eomplying  with  these  requests,  endeavored  to  state  the  case 
impartially,  and  his  summing  up  was  in  accordance  with  hi& 
experience  and  observation.  We  arc  riot  surprised  to  learn 
that  «omc  of  our  readers  do  not  agree  with  the  conclusions 
there  expressed,  and  to  all  such  we  would  say  that  the  single 


object  of  The  Horseless  Age  is  to  give  the  best  information 
obtainable  on  all  subjects  connected  with  motor  and  vehicle 
design,  and  that  our  columns  are  freely  open  to  all  who  can 
add  to  or  correct  the  statements  we  publish.  Our  aim  is  the 
good  of  the  industry,  and  wc  welcome  contributions  from 
every  source. 


Qas  Engine  Valves,  I. 

By  Herbert  L.  Towle. 


Confining  this  paper  to  valves  opening  directly  into  the 
cylinder  or  combustion  spaces,  the  following  types  have  been 
used  or  attempted:  Reciprocatirig  slide  valves,  piston,  rotary 
and  poppet  or ,  mushroom  valves.  The  earliest  non-com- 
pressing gas  engines  simply  borrowed  the  slide  valve  from  the 
steam  engine ;  but  these  early  motors  converted  so  little  caloric 
energy  into  work,  and  wasted  so  much  in  heating  the  engine 
snd  jacket  water,  as  would  have  taxed  the  endurance  of 
even  the  best  of  valves.  M,  Aime  Witr  says  of  the  Lenoir 
engine,  which  created  such  a  furore  in  France  before  its 
faults  became  known,  that,  "Gaimed  to  consume  but  30  ft.  of 
giis  per  horse-power  per  hour,  it  devoured  roo.  if  not  more. 
It  used  more  water  than  a  non-condensing  steam  engine  of 
the  same  power;  and  unless  an  attendant  armed  with  an 
oil  can.  stood  over  it  and  drenched  it  with  whole  quarts  of 
oil,  it  suspended  action  and  would  not  go.*' 

The  early  Otto  compression  engines  used  a  slide  valve  for 
admisfion  and  exhaust,  and  ignited  tfie  charge  by  3  flame 
carried  in  a  pocket  in  the  valve.  The  obstacles  to  succesi^ful 
working  were  here  much  less  formidable,  and  many  of 
these  engines  are  in  use  to-day.  With  the  application  of  the 
poppet  valve,  however,  there  was  a  general  abandonment  o.f 
Ibe  slide  valve;  and  so  far  as  the  writer  is  aware,  it  is  not 
used  tn-day  by  any  builder.  The  objections  to  the  sHde 
valve  are,  firs!,  that  the  high  temperature  of  the  cylinder 
hi-ad  makes  it  difficult  to  maintain  proper  lubrication,  and,  sec- 
ond, that  the  valve  requires  attention  and  occasional  scraping 
to  keep  it  tight.  In  general,  the  slide  valve  is  more  cum- 
brous, more  expensive,  and  more  troublesome,  as  a  means  to 
the  given  end,  than  the  poppet  valve,  and  has  therefore  be*ii ' 
pushed  aside  on  economic  grounds. 

The  only  real  objection  to  the  poppet  valve  is  »he  noise  tt 
makes,  and  this  has  ?;tifflulated  some  inventorn  to  experiment 
with  piston  and  rotary  disk  valves.  These  do  not  appear  to 
have  been  attended  with  any  marked  success,  however;  al- 
though one  concern  tn  this  country  builds  all  it!?  engine^  witb 
3  conlinumisTy-Totating  dfsk  valve  tnaide  the  cylinder  head,  and 
one  or  two  builders  of  two-cycle  engines  tfansfer  the  fresh 
charge  to  the  cylinder  through  a  piston  valve  in  the  cylinder 
head.  Tt  would  appear  that  neither  type'  of  valve  is  me- 
chanically impracticable,  and  the  real  qoistion  is  whether  the 
advantages  of  its  ttse  outweigh  the  disadvantages.    The  fOtary 
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valve  has  not  found  much  favor  in  stc^m  Cflglfle  practice,  be- 
cause it  lends  to  wear  faster  near  the  circumference  than  near 
the  center.  The  piston  valve  in  the  above  instance  is  ob- 
viously much  more  easily  kept  in  order  than  it  would  be  If  the 
exhaust  gases  vttre  discharged  through  it,  and  its  success  there 
ctnild  hardly  be  taken  as  proving  anything  further.  It  should 
be  remembered  that  Jhc  conditions  imposed  by  the  high  tem- 
peratures in  the  ga5  engine  are  far  more  onerous  than  those 
obtaining  in  the  steam  engine.  Between  the  heat  within  and 
the  water  witbotit.  the  inolccnlaT  strains  induted  tend  to  relieve 
themselves  by  both  temporary  and  progressive  warping  of 
the  metal ;  and  the  life  of  so  nicely  6tting  a  part  as  a  piston 
valve  would  be  apt  to  be  a  short  one. 

Tht  poppet  valve  requires  no  lubrication :  if  the  disk  be 
made  of  cast  iron  or  nickel  alloy  its  surface  will  not  oxidize: 
it  js  less  sensitive  to  warping  of  its  seac  than  either  the  rotary 
or  piston  valve,  and  It  is  more  easily  made  tight  If  quiet  run- 
ning is  an  object,  the  inlet  valve,  which  makes  some  clatter  if 
opened  by  suction,  can  be  operated  by  a  cam ;  and  with  light 
\-aIvcs  and  property  designed  cams  the  noise  should  then  be 
triflinff.  Taking  it  altogether,  despite  the  meehani<;m  required 
tr  operate  the  poppet  valve,  the  Severe  simplicity  of  the  valve 
itself  renders  it  better  qualified  fof  its  difficult  duty  than 
any  other  type;  and  future  ImprovemcRls  are  probably  to  be 
okcd   for  in  the  details  of  hi  design  rather  than  in  the 

r»ppearancc  of  a  substitote. 

The  writer  lately  received  a  query  as  to  the  probable  fitness 
of  the  ba?I  valve  for  gas  engine  work.  These  bait  valves  arc 
tjsed  chiefly  in  smalt  pumps  for  water  and  liquids,  and  con- 
sist of  a  simple  ball  confined  in  a  cage  so  that  it  is  lifted  by 
unction  or  pressure  and  drop's  back  of  its  own  weight.  The 
writer  has  never  heard  of  their  being  used  on  gas  engines,  and 
in  hist  opinion  they  would  be  (juile  unsuitable  for  such  service. 
A  ttttle  leakage  does  no  great  harm  in  a  water  pump,  and  even 
ihsl  may  be  stopped  by  ustng  a  leather  or  rubber  seat ;  but  in  a 
gas  engine  nothing  but  absolute  tightness  and  a  metat-to- 
metal  seat  can  be  considered ;  and  such  tightness  can  be  ob- 
tained only  by  grinding,  or  by  hand  scraping  to  a  surface 
plaW  in  the  ease  of  a  slide  valve.  To  roll  a  bicycle  ball  loan 
■pprPltimatety  spherical  forni  is  not  difficull,  but  it  is  nni  prnb^ 
able  that  any  concern  »t  pretent  doing  businws  would  under- 
take to  produce  spheres  from  one  inch  in  diameter  wp.  within 
a  deformation  liniiit  of,  say,  ,0005  of  an  inch ;  and  it  i*  equally 
unlikely  that  sitch  spheres  wotitd  retain  their  rotundity  more 
than  a  very  s^hort  time.  It  is  well  known  that  a  hard  deposit 
of  imbumed  carbon  gathers  on  all  th*  inner  surfaces  of  the 
combustion  spac«,  eicept  the  rubbing  surfaces  kept  clean  by 
the  piston,  etc ;  and  this  deposit  would  form  on  the  ball  face 
,]ikewise,  and  when  the  ball  turned  slightly  it  would  get  under 

rtfie  seat  and  cause  a  leak.  This  might  be  minimized  by  mak- 
ing the  seat  very  narrow,  «o  that  the  valve  would  be  in  a 
measure  self-grinding;  but  (he  ball  would  then  overheat  ow- 
ing to  lack  of  contact  wtth  the  cooling  surface. 


A  ball  valve  might  conceivably  be  used  in  the  transfer  pas- 
sage of  a  two'cycle  engine,  provided  the  cylinder  transfer  port 
were  opposite  ihc  exhaust  port,  and  therefore  covered  by  the 
piston  during  combustion;  but  even  there  it  would  have 
noiliing  to  recommend  it,  and  it  would  have  the  disadvantages 
of  being  noisy  and  of  being  sluggish  in  action  owing  to  its 
weight  and  inertia.  It  would  probably  be  altogether  useless 
at  high  speeds,  ^ 

The  Hinrichs  Igrniter. 

The  Hinrich*  Novelty  Co.,  1112  West  Washington  St.,  In- 
dianapolis. Ind,,  arc  bringing  their  ignition  dynamo  to  the 
attention  of  the  trade.  It  has  sell-lubricating  bearings.  The 
armature  commutator  and  brushes  arc  all  entirely  inclosed 
and  are  therefore  dust  and  moisture  proof.  The  material  and 
workmanship  are  the  best  obtainable.  The  machine  is  so 
constructed  as  to  give  off  the  same  amount  ol  voltage  as  six 
sets  of  new  batteries,  but  not  the  amount  oE  amperage,  as  it  is 
the  ampere  that  destroys  the  electrodes  in  the  engine. 

This  igniter  may  be  connected  with  belt  or  Friction  direct  to 
the  engine  fliid  Start  without  the  use  of  batteries.  It  has  self- 
adjusting  brushes,  easy  to  get  at.  impossible  to  get  tn  wrong, 
The  dimensions  are  6  in.  high.  8  in.  long,  sH  If-  wide;  speed. 
1.500  to  2,000;  pulley  or  ^  flat  or  S-i6  round  belt,  iJ4  In. 
diameter. 

riotor  Tricycle  Race. 

Arrangemcins  have  been  made  for  a  motor  tricycle  race  lo 
lake  place  at  Boston,  about  May  isi,  between  Kenneth  A. 
Skinner.  United  States  anenl  for  the  Dc  Dion  motors,  and  AJben 
Champion,  an  expert  French  racer,  who  will  ride  an  "Orient^" 
tricycle,  propelled  by  an  Aster  moior.  The  distance  will 
probably  be  100  miles,  and  the  motors  employed  will  be  limited 
to  a)4>b.p,  in  order  that  the  speed  attained  may  not  be  too  great- 


F.  R.  Wood  Be  Son,  of  West  ipth  St..  have  been  granted 
patents  on  a  special  gear  for  motor  vehicles  and  a  steam  en- 
gine, which  is  said  to  be  speciaHy  adapted  to  vehicles.  The 
engine  above  referred  to  burns  coal,  one  cubic  fool  of  which  is 
claimed  to  be  capable  of  developing  7  h.p.  They  will  hence- 
forth build  steam  as  well  as  electric  delivery  wagons. 


WINTON    RACaft   PUR  GOil£M>K-BENN£TT,CUr, 
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Evolution  of  the  Motor  Vehicle  as 
Shown  by  Patents. 


I-AiiT    lU. — THE   TBANSMISSICK    liEWC. 


By  Leonard  Huntress  Dyer. 


The  field  of  the  transmission  g«ar  does  not  offer  such  an 
opening  for  ingenious  work  as  thai  oJ  the  differential  and  the 
steering  gear.  The  confronting  obstacles  having  been  over- 
come by  these  latter,  would  easily  allow  of  ajp  operative  struc- 
ture being  made  bv  the  simple  addition  of  a  prime  mover  and 
the  necessary  connecting  media. 

In  the  early  device?  steam  was  almost  exclusively  used, 
although  inierral  combustion  or  explosion  engines  are  dis- 
closed in  several  very  old  patents.  !l  is  not  until  a  compara- 
tively recent  date  that  eleciririry  was  al  all  used.  Steam  was 
known  to  be  practical;  the  form  oi  transmission  gear  could  be 
very  aim  pie. 

Some  patent?  of  the  past  century  and  the  beginning  of  the 
present  one  illustrate,  however,  ehhnrate  arransements  to  per- 
mit the  gradual  starting  of  the  vehicle  and  to  allow  changes  of 
speed  irrespective  of  that  of  the  engine. 

The  simplest  idea  would  seem  tn  be  to  couple  the  engine 
direct  to  the  drivers,  one  or  two  in  number,  either  by  inside  or 
outside  cranVs.  This  and  the  usual  connecting  rods  arrange- 
ment wa?  carTy  nh.itirloned  in  favor  nf  the  htR-h  speecl  engine 
connected  in  the  wheels  by  a  redncinir  syHiem  of  spur  gears, 
■chains,  lonpitudinil  shaftit  with  bevel  nr  worm  gears,  nr  belts. 

The  m^re  primitive  devices  shnw  the  engme  mounted  di- 
rectly upon  the  supporlinjr  axle  or  upmi  a  ri^id  frame  at- 
tached (hereto.  F-ater  patents  illustrate  cnKincs  mounted  upon 
sprinjT- supported  bodies-  The  latter  arrangement  requires 
that  the  gear  trains  pnsses'S  some  degree  of  flexibility.  When 
longitudinal  bevel  gears  are  here  employed  universal  Joints 
are  always  present  in  the  Former. 

Quite  an  elaborate  arratisrement  <^f  oscillating  members  en- 
easring  bv  mean«  nf  rliuche<!  to  fhe  wheels  was  early  orig- 
inated. Such  device^  allnvved  of  a  variable  strnke  being  given 
to  the  clutch  .ind  the  speed  controlled  at  wifl. 

^  'arge  field  is  covered  by  combined  steering  and  driving 
wheeTs,  This  seems  to  have  been  very  attractive  work  for  the 
inventor.  Vehicle*  are  shown  in  which  a  slngie  wheel  arts 
eomminnly  as  driver  and  sleerer,  a*  well  as  carriage?  in  which 
two,  three  or  four  wheels  act  as  drivers  and  as  steerers  as  well 

The  sirtple  steerini?  drivfnjr  wheel  t":  readily  nperated  by  be- 
incr  directly  connected  to  the  entine  the  latter  bemir  mounted 
upon  Ihe  wheel  support  and  turninc  with  the  same  on  t>ie  Icinji! 
port. 

^here  two  wheels  are  to  be  simultaneously  driven  and 
steered,  the  conditions  are  more  eomnlieated,  Several  wavs 
are  shown  common  to  different  patents.  In  the  first  arranee- 
men(  the  axle  may  bir  mtated  within  fixed  boxes,  the  wheels 
being  carried  uoon  rimhal  joints  at  the  extremities  oF  the 
axle,  and  provided  with  suitable  steerfnir  fTevIce?,  The  sec- 
nnd  shows  an  axTe  nivoted  noon  and  tiirT>incr  through  a  heflr- 
inH  on  the  kinff  post,  and  rotated  hv  rentral  searit,  which  con- 
nect tn  the  axle  either  bv  a  pi'mbal  iotnt  or  bv  means  "f  a 
srheneal  nr  fflobe  cear.  earrled  bv  the  ;^xle  and  encagiTicr 
with  a  concave  erar  fixed  on  the  fratriiP  and  driven  hv  the  en- 
cine.  A  modification  eonsisls  in  monrttint'  the  wheels  uoon 
^»i'b«  and  ennnrctinff  their  axles  to  the  enrn>e  bv  p-iobe  and 
('oneavp  srearj,     A  second  modification  emnfoys  a  longltudinaf 


shaft,  driving  the  axle  by  a  system  of  bevel  gea,rs.  The  ahaJt 
is  provided  with  the  necessary  lelescopc  section  and  universal 
joints  required  in  practice. 

A  totally  di^crent  arrangetncnt  L-onsists  in  driving  ihe  axle 
from  a  vertical  shaft,  ioumalcd  within  the  king  post  and  con- 
nected to  the  axle  by  bevel  gears.  This  is  elaborated  in  some 
instances  by  ^merposiiig  telescoping  sections  and  universal 
joints  within  the  vertical  shah,  to  allow  the  body  tu  vibrate 
and  sway  upon  its  i»priint;  independently  o(  the  connecting 
media. 

Among  particular  paLents,  about  Ihe  n^ost  pnmitive  transmis- 
sion is  that  shown  in  the  American  patent  to  B.  LanJon,  Feb. 
22,  1B17.  which  shows  a  single  driving  wheel  with  direct  crank 
connections  to  the  engine.  A  heavy  riy  wheel  is  connected 
by  multiplying  gear  to  the  driving  whetl  and  turns  at  a  high 
rate  cl  speed.  This  wheel  also  serves  as  a  means  of  storing 
up  energy. 

An  English  patent,  granted  lo  William  Bray.  Dec.  31,  1856. 
No.  J.103.  shows  a  wheel  driven  by  a  pinion  gearing  with  an 
internal  spur  wheel  Uicrcou, 

An  American  patent  to  G.  W,  Barnett,  No.  45ii3'5,  Nov.  22, 
1864,  shows  a  single  driver.  The  engine  shaft  therefor  is 
mounted  concentrically  therein,  the  wheel  turning  upon  a 
sleeve.  Spur  gear^  connect  the  engine  shaft  to  a  countershaft 
and  the  countershaft  to  the  driving  wheel  and  serve  to  increase 
Ihe  power  of  the  engine,  with  a  corresponding  decrease  in 
speed, 

The  patent  of  F.  Alger.  No,  115,802,  June  ij,  1871,  is  Intro- 
duced as  showing  direct  connecting  rod  couplings  to  the  rear 
axle  with  inside  cranks. 

A  modiftcation  is  shown  in  J.  K,  Fisher's  patent.  No.  1,987, 
uf  Aug,  6,  1861,  wherein  direct  outside  crank  connection  to 
two  driving  wheels  Is  ettiployed.  The  engine  is  on  a  rigid 
frame. 

Among  patents  which  show  the  engine  on  the  axle  with 
rigid  connection  are  those  of  J.  A.  Sabln,  No.  J04.88S.  June 
3&,  1R70.  which  drives  by  internal  gears  on  each  hub,  and  the 
Knglish  palent  of  Kcybcrt  Fourness  and  Jatncs  Ashworth. 
Nov.  6.  1788,  No,  [.674,  wherein  is  shown  a  connecting  rod 
from  each  of  the  piston  rods  connected  to  a  stud  geared  to  a 
wheel  on  the  axle  of  the  driving  wheels,  one  of  which  15  fast 
thereon  and  the  other  loose  to  negotiate  curves. 

A  rather  complete  arrangement  is  shown  in  the  English 
palent  to  Joseph  Reynolds,  Jan.  9.  1816,  No.  3.973.  In  this 
patent  motion  is  imparted  to  the  wheels  from  the  crank  shaft 
throygh  sets  o(  relatively  ditferent  sized  gearing  on  a  counter- 
shaft, which  according  to  the  desired  speed  is  brought  into 
activity  by  crabs  or  clutches. 

.Another  EngJish  patent  is  that  of  Patrick  Kt4i>.  dated  Nov. 
sg.  1853,  and  numbered  2.775.  The  steam  engine  gives  motion 
to  a  transverse  crank  ^haft  carrying  two  toothed  pinions,  which 
engage  with  a  spur  wheel  fixed  on  the  main  axle,  thereby  giv- 
ing motion  through  clutches  to  the  two  driving  wheels. 

Rather  a  complete  aitd  operative  appearing  device  is  de- 
scribed in  the  American  patent  to  G.  W.  N.  Yost,  numbered 
i5,0f;o.  of  Jnne  3,  1856,  A  combination  of  external  and  in- 
ecrna!  gears  is  used.  The  greal  reduction  from  the  engine  is 
made  to  a  countershaft  by  several  sets  of  spur  gears,  from  the 
countershaft  to  the  wheels  by  pinions  and  internal  gears. 

A  very  similar  arrangement  is  illustrated  iti  the  English 
patent  to  CoIIinson  Hall  and  Thomas  Charlton,  of  May  it. 
1S57,  No.  J, 328.  In  this  patent  the  driving  wheels  of  the 
vehicle  have  rings  of  spur  ie«h  upon  them,  with  which  pm- 
ions  gear  themaelvea,  driven  by  suitable  gearing  fron*  the 
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crank  shaJt.  Either  or  buth  wheels  may  be  ihr&wn  into  Of 
oui  oi  gear  by  cluiclies  as  desired^  when  turning  curvcj  or 
running  do^vii  grade. 

The  United  buics  patent  ol  R.  H.  Long,  No.  29,vii,  Jan. 
j^  iSOo,  show^  iwu  dfivine  wbeeis  ke)^cd  to  ihe  eauemity  o( 
the  axle,  in  the  center  oi  which  is  a  spur  gear  which  cngtiges 
witli  a  pinion  on  ilic  engine  shaJt.    'Iwo  cranks  are  shown. 

A  modidcatiuii  13  thai  oi  1.  A.  ^abiu,  No.  104,^88,  Jun^  ^, 
itJ70.  In  thib  patent  che  driving  wheels  are  turned  by  meanB  oi 
externa]  spur  goars. 

Junius  Poitevent.  a  subsequent  inventur,  shows  in  \us 
American  patent,  No.  ^30,05-2^  July  13,  t^Ho,  two  independent 
engines,  which  drive  the  main  wheels  by  trains  of  spur  gears. 

Jn  the  English  patent  ul  John  Upton,  Nov.  4,  1S37,  No. 
7,458,  the  hind  wheels  arc  bolted  to  two  short  cylinders,  which 
titm  (reely  on  the  hintj  axle  oi  Uie  carriage,  On  iJhc  inner 
end  oi  each  short  cyHnd^^r  there  is  a  cog  wheel,  which  gears 
into  a  pinion  on  the  axis  o(  the  rotary  engine,  and  thus  mo- 
tion is  givi!n  to  the  hind  wheels. 

J.  Robmgson,  in  an  .\mcritan  patent,  No.  i5,&20,  Sept.  30, 
18.56,  shows  mtans  (or  driving  the  countershaft  by  a  chain. 
and  the  wheels  therefrom  by  internal  gears  for  low  speed  and 
exlernal  spin-  gears  (or  high  speed. 

T.  BLancfaard,  Dec.  28,  1S25,  shows  a  bevel  wheel  secured 
to  the  face  of  tlit  driving  whe<?]  engaged  with  a  pinion 
mounted  upon  a  longitudinal  driving  ^haft. 

The  patent  to  G.  T.  Klhs.  No,  161, 217.  Mardi  23,  1875,  is 
Qtueh  iJie  &ame.  The  driving  whtels  are  keyed  upon  a  revolv- 
able  axle  which  carries  a  bcvcL  gear.  A  horizontal  engine 
shaft  passes  Qv*r  the  driving  shaft  and  carries  two  piniDns, 
cither  of  which  may  be  caused  to  engage  with  the  bevel  gear 
to  propel  the  vehicle  in  either  direction.  The  engine  shaft  pass- 
ing above  the  driving  shait  would  throw  a  straight  toothed 
gear  out  of  \\orking  relations  to  the  crown  wheel  or  bevel 
gear,  and  according!)-  a  bevel  pinion  with  inclined  or  twilled 
teeth  which,  although  working  in  a  plane  i/ut  oi  line  with  the 
center  of  the  crown  wheel,  meshes  perfectly  with  the  cog 
teeth  of  the  latter.  This  is  illustrated  in  l-ig.  1,  which  shows 
the  canneclion  between  the  horizontal  longitudinal  shaft  and 
the  driving  axle.  The  shaft  a  passes  over  the  center  of  the 
axle  b.  The  bevel  pinion  c  engages  with  the  gear  d.  The 
teeth  oi  the  fortner  art:  inclined  or  twijiiod  as  shown.' 

Transnttssion  by  means  of  endless  chains  is  shown  in  the 
English  patent  TO  Pierre  Celestin  Barrat.  Nov.  25.  1847,  No. 
11,977.  The  forward  movement  is  effected  by  an  arrangement 
Dl  different  sized  s|>ur  gear  wheels,  which  may  be  thrown  in 
or  out  01  gi^ir  as  required,  The  traveling  wheels  arc  driven 
by  chains  running  over  chain  wheels  to  their  axles.  Jockey 
pulleys  are  arranged  so  lUat  they  can  be  forced  down  upon  the 
chains  or  raised  from  them  to  allow  the  chains  to  run  loose. 

Another  English  patent,  viz.,  of  George  Callaway  and  Rob- 
ert AUc  Purkis,  of  Nov.  24,  1849,  No.  12,860,  shows  an  ar- 
rangement of  chain  and  spur  gearing  which  allows  of  two 
speeds. 

The  English  patent  of  William  Henry  James,  Aug.  15,  1832, 
No,  6,297,  is  interesting.  Three  chain  wheels  are  keyed  on 
the  cruik  shaft  of  the  engine.  These  commuiiicale  motion  to 
three  similar  wheels  on  the  second  shaft.  The  chain  wheels 
being  of  different  diameters,  by  clutching  one  or  other  of  the 
wheels  to  their  shaft,  different  speeds  may  be  given  to  the 
driving  wheels,  which  are  worked  by  chain  wheels  on  the  sec- 
ond *hafi  passinj5  over  pulleys  on  the  a^cJe  of  the  driving 
wheel.    The  clutehi''s'Rrc  applied  by  the  driver's  foot. 

The  American  patent  of  R.  H.  Long,  No.  26,911,  Jan.  24, 
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i&6u,  shows  the  two  driving  wheels  keyed  on  the  extremities 
(■r  the  driving  axle,  in  the  center  of  which  is  a  sprocket  wheel. 
The  engine  shaft  carries  a  sprocket  pinion  which  is  connected 
TO  the  sprocket  wheel  by  an  endless  chain. 

Benhard  Yoch's  American  patent,  No.  177,052,  May  2^ 
1876,  illuatrates  a  chain  and  gear  for  propulsion.  The  engine 
IS  rigidly  mounted  on  the  axle, 

The  United  States  Patent  Office  granted  a  patent  to  T. 
Griffen,  No^  31.595.  March  S,  1861,  In  this  patent  the  driven 
axle  is  shown  as  provided  with  a  gear  engaging  with  and  ac- 
tuated by  a  worm  carried  upon  a  vertical  shaft,  the  upper  ex- 
tremity of  which  is  provided  with  a  bevel  gear.  This  gear  is 
rotated  by  engaging  with  a  bevel  pinion  earricd  upon  a  hori- 
/nntal  engine  shaft. 

Among  miscellaneous  driving  media  the  English  patent  to 
Joseph  Buttess  Bacon  (a  communication),  March  11.  1835,  No. 
6.785.  illustrates  the  following;  The  motion  of  the  engine 
^Fiaft  is  communicated  by  means  of  a  train  of  spur  and  friction 
gearing  (0  the  driving  wheel.  The  last  wheel  of  the  tratn  is  a 
triclLon  pulley,  which  works  against  the  rim  r>(  the  driving 
wheel.  Certain  of  the  friction  wheels  are  mounted  on  a  lever 
arm,  by  means  of  which  thty  can  bn^  brought  into  closer  or  less 
rnntact  with  the  wheels  they  dr.ivc.  and  thus  change  the  speed 
i>E  the  vehicle. 

Some  patents  show  mean?  wherein  the  reciprocating  motion 
'if  the  piston  is  transformed  into  rotary  motion  by  racks  Of 
pawls  and  ratchets.  The  simplest  is  LMustrated  in  the  Enijifah 
p.vent  to  William  Lester.  Sept.  17.  1814.  No.  3.841.  showing 
the  enRine  as  mounted  on  a  wheeled  frame,  the  wheels  ol 
whieh  it  drives  by  means  of  a  double  rack,  engaging  with  a 
pinion  on  the  axle  of  the  driTing  wheel. 
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An  elaborate  device  is  iilu&tralcd  in  the  American  patent  of 
T,  W.  Haien,  No.  iiJ767',  April  18,  18;  r.  In  this  patent  the 
driven  shaft  carries  a.  ratchet  wlicei>  The  pUtQn  rod  of  the 
engine  carries  two  connecting  rods,  the  outer  extremity  of  eacli 
being  provided  with  a  pawL  One  connecting  rod  rests  upon 
the  upper  face  of  the  ralchet  wheel  and  the  other  >s  pressed 
again&t  the  lower  face  ol  the  whi^cl  by  means  of  a  spring.  The 
cunncciing  rods  reciprocating,  first  one  pawl  and  then  the 
other  will  engage  with  th«  teeth  of  the  ratchet  wheel,  rotating 
it  constantly  in  the  sa.me  diiectian. 

A  patent  of  almost  even  date,  to  N.  B,  Baldwin,  No.  120,846, 
Nov.  14,  l87{,  shows  two  ratchet  wheels  keyed  upon  a  driven 
axle  with  vertical  arms  carryinj  pawls  journalcd  upon  the 
axle  adjacent  to  the  ratchet  wheels.  The  pawls  engage  with 
the  teeth  oi  the  latter.  The  vertical  aims  arc  reciprocated  bj 
being  connected  at  their  upper  extremities  to  the  piston  rods 
o(  the  two  engines.  A  link  connects  the  two  rods  and  causes 
them  to  move  in  rhythmical  alternation. 

This  practically  finishes  the  history  oi  the  rigid  connections. 
They  must  have  possessed  practical  objections,  fur  at  an  early 
date  inventors  were  trying  to  avoid  this  form  by  placing  the 
engine  above  the  sprmgs,  although  this  construction  was  con- 
siderably more  complicated.  An  interesting  patent  is  thai  oi 
L.  F.  Hake,  No.  62,264,  Feb.  19.  1&67.  The  driving  wheels 
were  rotated  by  means  of  a  loitgitudinal  shaft  and  beve!  pin- 
ions and  bevel  gears.  Tlie  engine  is  mounted  crosswise  upon 
a  frame,  which  is  supported  upon  spiings.  Universal  jomts 
are  arranged  in  the  longitudinal  shaft  to  allow  for  vibrations 
and  oscillations. 

A  somewhat  later  American  patent  shows  an  improvement, 
This  patent  is  that  of  C.  M.  Miller,  No.  221,900,  Nov.  10, 
1879,  The  two  driving  wheels  are  separately  journallcd  upon 
ihe  shaft-  They  carry  internal  gears;  the  coimtershaft  carries 
plane  gears.  The  engine  shaft  is  parallel,  mounted  upon 
springs  and  carries  a  bevel  gear.  The  two  arc  connected  by 
a  longitudinal  shaft  with  bevel  pinions  at  its  extremities  and 
universal  joints  in  its  center.  This  construction  may  be  more 
clear  from  an  examination  of  the  drawings.  Fig.  2  shows  a 
top  view  of  the  driving  connections-  The  driving  wheels  a  a 
turn  loosely  and  independently  upon  their  supporting  axle. 
Internal  gears  h  b  are  formed  upon  the  wheels  adjacent  to  the 
tire$  and  engage  with  spur  pinions  c  c,  carried  upon  the  coun- 
tershaft df  A  differential,  c,  and  a  bevel  gear,  d.  are  arranged 
adjacent  to  the  center  of  the  latter.  The  longitudinal  shaft  i 
is  provided  with  the  universal  or  knuckle  joints  g  g  and  die 
pinion  h  h.  The  engine  shaft  i  carries  a  gear,  j,  which  en- 
gages with  the  appropriate  pinion  h.  The  engine  shaft  and  its 
Qperatinjt  machinery  are  carried  upon  springs,  which  are  not 
shown. 

An  almost  contemporaneous  American  patent  shows  a  slight 
modification.  This  patent  was  granted  to  R.  Creuzbaur,  No. 
173.164.  Feb.  8,  1876-  The  drawings  illustrate  two  engines  for 
driving  the  two  driving  wheels  independently.  The  driving 
wheels  carry  spur  gears,  the  engine  shafts  carry  spur  pinions. 
The  two  engage.  The  engine  is  supported  upon  springs. 
Universal  joints  arc  arranged  upon  the  engine  shaft.  The 
drawings  make  the  construction  clear.  Fig.  3  is  a  top  view 
of  the  driving  gear.  The  wheels  a  a  are  tndepcn(icndy  jour- 
naled  upon  the  axle  b.  Each  wheel  a  carries  a  gear,  q.  which 
engages  with  and  is  rotated  by  a  pinion,  d.  The  latter  are 
turned  by  independent  engines,  carried  by  the  spring -supported 
body,  and  each  connects  to  a  pinioti  by  a  ihori  length  of  shaft, 
e,  provided  with  univtrsal  ioints.  t 


A  pioneer  American  patent,,  which  may  be  said  to  anticipate 
the  present  mode  of  hinging  eleqtrtc  motors  upon  carj  and 
motor  vehicles,  is  tfiat  of  C.  U,  Hermancc,  No.  116,444,  F^b, 
7,  1871.  Reference  being  had  to  the  drawings:  Fig.  4  is  a  side 
view  of  the  complete  vehicle.  The  propelhng  engine,  or  mo- 
tor, a  is  supported  upon  a  frame,  b,  pivoted  to  the  driving 
axle  c  and  supported  at  its  free  end  by  the  springs  d.  A  train 
of  gears,  e,  transmits  motion  to  the  axle.  It  will  be  seen  that 
the  engine  and  frame  can  osdlUte  about  its  pivot  point  at  a 
constant  distance  therefrom  without  affecting  the  operation  oi 
the  gear  train. 

Another  exceedingly  ingenious  American  inventor,  W.  H. 
MillikcR.  obtained  a  patent,  No.  163,681,  on  May  25,  1875. 
The  driving  axtes  are  formed  with  universal  joints  so  as  to  be 
llexjble.  The  wheels  are  cornecied  to  the  body  by  springs; 
the  connection  between  the  engine  and  the  axle  is  entirely 
without  elasticity.  This  patetit  Will  be  described  in  greater  de- 
tail further  along. 

Flexible  driving  media  are  described  in  the  English  patent 
to  John  Hippisley,  May  tg.  1853,  No.  1,340.  Bands  from  the 
engine  shaft  drive  pulleys  on  axles  below  the  boiler  and  these 
by  spur  gearing  drive  a  pair  of  bearing  wheels  supporting  the 
front  of  the  engine.  The  dnving  band  is  of  such  a  length 
that,  except  when  it  is  lightened  by  a  lever  and  pulleyj  the 
■notion  of  the  tly  wheel  pulley  is  not  communicated  to  the  pin- 
ion wheel  and  its  pulleys. 

An  exceedingly  intcreiSting  English  patent  was  granted  to 
the  famous  John  Watt,  April  28.  1784.  No,  J.434.  for  a  traction 
engine  transmission  by  racks  and  sectors  acting  on  ratchet 
wheels  on  the  axles.  Two  or  more  loose  wheels  of  dififerent 
diameters  are  placed  to  be  locked  on  the  axle  and  impart  ex- 
tra power  for  bad  roads  at  steep  ascents.  No  illustration  of 
this  feature  is  made  and  it  is  impossible  to  understand  the  ex- 
act arrangement  oi  the  device. 

An  American  patent  to  G-  N.  Tibbies,  No.  96,636,  Nov.  9, 
i86g,  shows  pawl  and  ratchet  with  variable  throw  lever.  The 
engine  is  mounted  upon  springs.  By  varying  the  throw  of 
ihe  lever  the  speed  may  be  changed. 

Alphcus  B.  Stickney,  in  his  patent  o[  June  13,  1876,  No. 
178,809^  drives  the  wheels  as  follows:  The  axle^  are  mounted 
in  supplementary  carriages  which  slide  back  and  forth  on  the 
carriage  frame,  Pitmans  reciprocate  the  supplementary  car- 
riages. Pawls  are  provided  to  keep  the  wheels  from  revolving 
in  the  reverse  direction. 

The  three  following  English  patents  are  of  interest  as  show- 
ing modified  forms  of  flexible  gear  trains,  or  transmission 
media.  The  first,  to  John,  William,  George  and  Ruben 
Heaton,  Oct.  6,  183a.  No.  6,006.  Is  as  follows:  Motion  is 
communicated  from  the  crank  shaft  by  means  of  spur  gearing 
to  a  second  shaft,  and  from  this  by  connecting  rods  to  a  third 
shaft  having  a  pinion  thereon  gearing  with  a  spur  wheel  on 
the  driving  shaft.  The  second  shaft  is  fitted  with  over-riding 
dutches  for  turning  curves.  The  object  of  this  arrangement 
is  to  allow  the  engines  and  boilers  to  be  mounted  on  springs, 
while  the  motion  is  communicated  to  the  pans  whi<h  are  not 
mounted  on  springs.  The  third  shaft,  above  mentioned,  is 
mounted  on  a  frame  carried  by  the  axle  of  the  driving  wheels. 

The  second  to  William  Church,  March  \6.  1835,  No.  6.791, 
describes  the  crank  shaft  as  communicating  a  to  and  fro  mo- 
tion to  cranks  an  a  second  shaft,  and  other  cranks  or  levers 
on  this  shaft  are  joined  by  connecting  rods  R)  smaller  cranks 
on  the  axle  of  the  driving  wheel,  which  tltiM  receives  a  roury 
motion. 
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Sir  James  Caleb  Anderson  obtained  a  Briti&h  patent  oa 
June  59,  1846,  No.  11,373.  In  this  motor  vehicle  a  pair  ot  oa- 
ciJkilng  steam  cylinders  actuate  a  crank  on  the  power  wheel 
axle,  whence  from  each  end  respectively  lever  arms  transmit 
the  power  by  means  of  connecting  rods  and  crank  pins  on  tJie 
driving  wheels. 

(To  be  continued.) 


Suggestions  on  Ignition. 


By  Reginald  P.  Wales. 


It  is  always  best  for  the  motorist  using'  gasoline  as  the  mo- 
tive power  to  arm  himself  with  a  battery  gauge  and  a  com- 
mon electric  bell,  the  former  for  testing  the  combined  and  in- 
dividual strength  of  tlie  cells,  for  tt  frequently  happens  that 
one  cell  wili,  through  local  action,  become  partially  or  wtiolly 
exhausted,  while  the  rest  may  retain  their  normal  strength, 
If  this  lakes  place  the  gauge  will  locate  the  cell  and  show  its 
efficiency  in  working  units;  and  if  such  a  cell  ia  found  below 
par  it  may  be  cut  out  of  the  circuit  until  it  can  be  r^charged^ 
tliua  cutting  out  the  potnt  of  resistance.  This  instrument  will 
often  pay  for  itself  in  a  remarkably  short  space  of  time,  for 
many  motori$t$,  failing  to  get  a  spark  at  the  points  sufficient 
tQ  ignite  the  charge,  lake  it  for  granted  that  the  whole  series 
of  ceils  is  exhausted  and  needs  recharging,  whereas  it  is  only 
one  cell  that  is  the  direct  cause  of  the  trouble.  If  the  batteries 
have  been  recently  charged  and  are  tn  proper  working  order 
it  is  well  to  make  a  test  of  the  whole  series  and  also  of  an 
individual  celt,  remembering  the  hgures  in  both  cases;  then, 
in  the  course  of  time,  if  tlie  engine  works  badly,  a  second  test 
will  prove  whether  they  arc  supplying  their  usual  amount  oi 
current;  but  should  il  be  found  that  they  have  fallen  below  the 
figured  previously  taken,  the  next  step  ts  to  make  mdividual 
tests  of  the  different  cells. 

It  frequently  happens  when  going  over  a  rough  stretch  of 
road  or  passing  over  some  obstruction  that  the  sudden  jjar 
causes  the  rod  which  supports  the  zinc  element  in  the  bat^ 
teries  to  part,  making  a  complete  opening  in  the  circuit  and 
cutting  o^  the  supply  oi  electricity  to  the  sparking  points  at 
ODce.  Though  this  may  not  happen  frequently,  it  is  well  to 
provide  oneself  for  the  emergency  by  putting  in  the  lool  box 
a  bell,  which  wiU  be  found  indispensable  in  a  case  of  this  kind. 
The  first  time  my  machine  suddenly  stopped  it  required  two 
hour£  to  start  it  again,  about  hall  of  thi^  time  being  consumed 
in  locating  the  broken  cell,  as  I  had  neglecccd  to  provide  my- 
self with  the  above-mentioned  article,  while  the  balance  of  the 
lime  was  used  in  looking  elsewhere  for  the  seat  of  the  trouble. 
With  many  classes  of  batteries  the  output  is  so  small  that  no 
perceptible  spark  is  seen  when  tht  positive  and  negative  wires 
are  brought  into  contact  with  each  other.  If  there  is  a  cur- 
rent in  such  cells  It  may  easily  be  ascertained  by  bringing  the 
wires  to  the  tongue,  whereupon  a  metallic  taste  will  be  noticed. 
However,  this  is  not  a  very  satisfactory  w*iy  to  test  batteries. 
for  by  this  method  it  is  impossible  to  know  whether  the  ceils 
arc  giving  their  normal  supply  of  current.  True,  the  gauge 
may  be  used  instead  of  the  bell,  but  the  latter  requires  less 
time,  lor  it  is  not  necessary  to  connect  on  wires  with  each 
cell,  the  bifkding  ^osts  of  the  bell  being  easily  placed  in  con- 
tact with  those  of  the  battery. 

la  using  a  cabj*^  wire  from  the  induction  coil  to  the  spark- 
ing points  a  strand  will  often  come  in  contact  with  the  oppo- 
site {K>Ie  at  the  point  of  connection  with  the  igniter,  causing 


a  short  circuit  and  stopping  the  engine.  How  many  motor- 
ists ha^'e  spenr  hours  in  trying  to  start  their  machines,  but 
failed  to  look  at  this  little  point,  where  originated  all  the 
trouble!  Oil  my  machine  I  removed  the  cable  wire  and  put 
on  a  No.  14  solid,  hut  was  constantly  annoyed  by  its  break- 
ing at  the  cylinder  owing  (o  tlie  rocking  motion  of  the  spark- 
ing rod,  and  so  was  forced  to  change  back  agatn  to  the  cable 
wire.  Before  I  put  the  latter  on,  however,  1  had  the  ends 
soldered,  thus  making  a  clean  connection  and  keeping  the 
stray  strands  from  coming  in  contact. 

By  transposing  the  wires  at  the  batteries,  connecting  the 
negative  wire  to  the  positive  pole  and  vice  versa,  it  likewise 
causes  a  change  to  take  place  ^t  the  sparking  points;  and 
when  [he  engine  refuses  to  work,  simply  changing  the  poles 
will,  in  many  instances,  be  found  sufficient  10  start  it  again. 
I  have  tried  ihia  scheme  four  or  five  times  and  with  good 
success. 

(It  is  not  clear  to  us  why  the  transposition  mentioned  in  the 
last  paragraph  should  improve  the  apark.  Have  any  of  our 
readers  had  a  similar  experience?  We  should  expect  to  find 
the  change  due  to  improved  contact  at  the  binding  posts. — 
Ed.] 


Vaporizers. 

By  L,  Berger. 


As  a  contribution  tp  the  studies  of  carbureters  and  vapor- 
izers which  have  lately  appeared  in  The  Horseless  Age,  and  in 
order  to  present  a  complete  treatise  on  the  question,  we  shall 
speak  of  a  vaporijer  widely  used  in  Europe— the  Longuemare 
vaporizer.  This  vaporizer  has  been  well  worked  out  in  both 
construction  and  design  and  it  certainly  presents  gome  very 
good  features.     It  is  composed  of  ihree  principal  parts*. 

1.  The  constant  level  with  float. 

2.  The  vaporizer. 

J.  The  mixing  chamber. 
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consiani  level  tank  (sec  Fig.  4}  is  formed  by  a  cylin- 
drical bronze  box.  A,  containinff  2.  Iloat,  B,  made  o£  sheet 
brass  and  stildrrcfln  which  slides  fret-ly  along  the  stem  of  the 
needle  valve  C-  The  needle  C  (sec  Fig.  i)  is  made  of  an  alloy 
of  nickel  not  alifccted  by  the  gasoltiic,  and  is  of  tnatigular  sec- 
tion; it  ifi  led  above  into  a  screwed  cap  on  the  cover  of  A 
and  supports  belqw  a  balancing  weight,  D-  The  alem  ter- 
minates in  a  blunted  needle  point,  which  closes  the  orifice  E 
of  the  gasoline  pipe,  and  rests  on  a  sarface  of  soft  brass  or 
copper.  > 

Above  the  needle  cone  is  shown  in  Fig.  t  an  enlargement 
with  rounded  under  surface,  against  which  bear  freely  the 
cmls  oi  the  two  balanced  levers  G.  by  means  of  which  the 
needle  is  raised  by  the  downward  movement  of  the  float. 
This  feature  of  movement  of  the  float  regulation  is  far  su- 
jjerior  to  th.it  of  supplying  the  gasoline  from  above,  whicb 
was  the  first  method  employed  by  Longitemare  and  other 
builders.  1 1  gives  a  perfect  movement  of  ihc  apparatus  with 
a  minimum  of  friction  on  the  small  diameter  of  the  needle 
and  is  sensitive,  being  well  balanced.  The  lov^er  part  of  the 
apparatus,  by  which  the  gasoline  is  supplied,  has  juints  simi- 
lar to  ordinary  pipe  unions  and  is  provided  with  cleaning- 
out  hole  and  screwed  cap. 

The  cover  of  the  box  A  is  an  easy  fit  and  is  fastened  by 
screws.  It  is  provided  with  a  small  spring  plunger,  F,  shown 
m  Fig.  4.  designed  to  shake  the  float  if  it  sticks,  and  also  to 
get   lip   $.omc   drops  of  gasoline   into    the    vaporizer   for  ttic 


^jsr 


Blart,  The  levers  G  and  plunger  F  are  likewise  made  oi 
nickel  alloy. 

The  vaporizer,  shown  in  Figs  2,  3  and  4,  contains  a  central 
tube  H.  supplying  the  gasoliiK-,  inside  of  whieb  is  the  sprayer 
I.  Inclositig  H  is  a  sort  of  tuyere  which  torces  the  air  enter- 
ing by  the  circular  apertures  L  to  its  constricted  portion  M 
on  the  srrnic  k-vtl  as  N  (Fig,  i).  This  tuyere  is  shown  in  Fig. 
J.  Thy  brasb  pii-cc  I,  Fig.  3,  ts  held  by  its  lower  threaded  end 
a.n()  can  be  unscrewed  by  »  wrench  applied  to  its  squared  upper 
tnd.  The  head  N  t),  which  is  coned  about  60  deg.,  closes 
the  upper  end  of  H.  and  had  &,  10  or  11  grooves,  narrow  but 
deep,  by  wliiirli  the  gasoline  is  sprayed  to  ttic  outer  qircum- 
(ercncf- 

The  tiiyeru  K  has  a  ihroat.  M,  of  the  same  slope  as  the 
cone  K  O.  It  carrier  at  this  point  the  air  sucked  by  the 
piston  10  IL  speed  of  about  zS  yds.  per  second.  This  is  the 
speed  found  necessary  to  supply  the  suflicicnt  cjuanlity  of 
gasoline  for  the  carburation  of  the  air.  The  liquid  gasoline 
remains  about  Hs  iti-  below  the  level  of  N  when  tht  piece  I  is 
off,  but  ii  rises  by  capitlarity  to  the  tcvel  of  N  in  the  grooves 
of  the  piece  I-  The  third  part  of  the  apparatus,  the  mixing 
chamber,  is  shown  in  Fig,  4.  It  is  composed  of  the  simple 
mixing  vah-e  P  with  lateral  apertures  for  the  mixture  and  for 
the  cold  air.  The  latter  is  supplied  by  the  pipe  Q  and  regu* 
lated  by  the  cock  r. 

The  combined  mixture  goes  to  t^hc  motor  by  ihe  suction 
pipe  S.  The  valve  F,  which  is  a  free  fit  in  its  case,  is  held  by 
the  spring  fiange  T  inverted  for  the  admission  of  the  mix- 
ture. The  above  part  of  the  mixer  and  the  pipe  S  are  pro- 
vided with  the  ordinary  wire  gau/e  employed  in  all  car- 
bureters (5  or  6  layers  in  our  case). 

Fig.  4  shows  the  genera!  arrangement  of  the  apparatus. 
In  U  is  an  ordinary  tapped  cleaning  hole  and  ground  the 
vaporizer  is  seen  the:  chamber  V  or  warmer. 

In  the  new  Longuemare  apparatus,  Fig,  5,  the  constant 
level  tank,  the  float,  the  vaporizer  and  the  warmer  are  the 
same  as  those  above  described.  The  tuyere  K  oi  the  vapor* 
izer  is  different,  as  it  is  simply  cylindrical  and  open  at  the 
lower  part  at  a  level  below  the  spray  level,  an  arrangement 
likewise  similar  to  that  of  the  Phenix  Daimler  Carbureter. 
The  mixing  chamber  is  also  different.  The  fresh  air  which 
is  carbureted  in  the  tuyere  is  also  supplied  without  carburation 
arfiund  the  tuyere  and  the  mixture  is  perfected  at  the  per- 
forated plate  w,  which  opens  or  closes  the  aperture  of  the  gas 
and  the  air.  This  plate  valve  is  adjusted  by  the  stem  and 
handle  above  and  is  kept  in  place  by  a  spring,  as  leen  in  the 
figure. 

Besides  that  in  D  (Fig.  5)  is  the  admission  valve  of  the 
mixture.  This  valve  is  artualcd  by  a  second  hand  crank,  X, 
concentric  with  (he  firsl  one, 

The  whole  apparatus  is  also  more  compact.  The  hot  cham- 
ber or  warmer  is  commonly  placed  around  the  vaporizer, 
somelhing,  however,  below  it. 

This  chamber  is  supplied  by  a  pipe  branched  ofif  from  the 
cxhatist  pipe  or  from  the  muffler,  and  is  regulated  by  a  cock 
or  valve. 

Practically  this  warmer  is  used  for  the  electrical  ignition 
motor  and  the  air  ts  also  preferably  aspired  in  die  neighbor- 
hood of  the  most  heated  parts  of  it,  as,  for  example,  between 
the  radiating  ribs. 

In  the  common  ignition  by  hot  tube  the  air  is  drawn  from 
above  the  eJiimney  of  the  igniters  or  through  the  exhaust 
box. 

It  is  good  also  to  protect  the  aperture  of  the  suction  pipe 
from  dust  by  ordinary  wire  gauzes  and  in  a  point  far  from 
(he  exhatost. 


\  Hot  At  A 


Xhe  l^lMIM^V'Oi  the  jtir  admitted  in  a  vaporizer  should 
be  between  60  and  So  degs.,  or  just  high  enough  to  m^ntoin 
the  evaporation  and  ihe  required  tension  of  the  gasoline 
vapor  and  no  more,  this  tension  being  otherwise  given  by  (he 
warmer. 

It  is  fasy  to  arrange  a  vaporizer  to  obtain  lliis  result,  the 
lensiDJis  and  latent  heat  of  the  gasoiine  vapor  hieing  known, 
and  also  the  necessary  surface  of  evaporation  for  spraying 
gasohne  Uhoui  i  sq.  in.  per  cubic  inch  of  gasoline  per  hour). 

It  is  also  generally  good  to  place  the  vaporizer's  level  as 
far  a$  possible  below  ihai  of  the  inlet  valve  of  the  engine;  the 
suction  pipe  also  must  have  a  diameter  proportioned  to  the 
stroke  v<ilume  and  speed  of  the  engine. 


^ 
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Cefiainly  it^s  not  good  practice  to  make  a  vaporizer  with 
a  single  pipe  supplying  gasoline  in  the  inlet  pipe,  but  the  real 
practical  apparatus,  the  ultimate  foim  ol  vaporizer,  must  be 
developed  from  a  complicated  one,  constructed  with  a  view  to 
theoretical  perfection. 

A  throttle  valve  is  also  absolutely  necessary  in  connection 
with  it  and  should  he  actuated  by  the  governor.  We  close 
this  study  by  saying  that  while  it  is  often  supposed  that  uni- 
formity ol  the  temperature  m  a  vaporiier  is  difficult  to  ob- 
tain, practically  it  is  not  so,  aftd  the  devices  described 
above  are  quite  sufticient  to  insure  it.  The  variation  of  tem- 
peralure  of  the  warmer,  generally  far  from  the  exhaust  pipe, 
does  not  change  much  whatever  the  quantity  of  gasoline 
evaporated,  and  the  temperature  of  the  indrawn  air  is  always 
more  disturbed  in  the  cylinder  oi  the  motor  than  in  the  suction 
pipe  and  the  vaporizer. 


IN  rOUR  TOWN,  FROM  TOUR  FRIENDS, 

will  you  solicit  subscriptions  for  The 
Horseless  Age  on  a  commission  basis? 
If  so,  write  the  Editor 
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COMWUNICATIONS. 


Two  Plants  and  Their  Products, 
impressions. 


Some 


Brooklyn,  N.  Y.,  March  29. 
Editor  Horseless  Age: 

While  I  do  not  wish  in  this  commutiicaticn  to  detract  from 
the  excellence  of  other  ma nufac luring  establishments  that 
have  recently  been  installed  for  the  construction  of  awtomo- 
biles,  and  that  are,  without  doubt,  equally  important  and 
equally  deserving  of  commendation,  still,  inasmuch  as  I  have 
had  the  pleasure  of  visiting  but  two,  the  impressions  that  are 
to  follow  have  only  to  do  with  these  twp. 

To  my  mind  the  progress  thai  has  been  made  by  the  Riker 
Electric  Vehicie  Company  and  the  "Mobile"  Company  oi 
America  along  the  !ine  of  laclory  construction  and  equip- 
ment durins  the  past  few  months,  has  been  nothing  less  than 
marvclons.  Again,  1  wish  lo  say  that  more  than  likely  I 
should  be  similarly  impressed  with  the  evidences  oi  enterprise, 
activity  and  boundless  faith  in  the  future  of  the  industry  were 
it  my  good  fortune  to  visit  other  works. 

The  Riker  concern  strikes  one  as  being  more  nearly  upon 
its  leet — indeed,  it  seems  to  be  running  as  smoothly  as  though 
some  years  had  elapsed  since  its  organization,  instead  of  a 
few  short  months.  This  is  partly  because  the  company  had 
no  delay  in  waiting  for  the  assembling  of  bricks  and  mortar — 
at  least,  there  were  side  walls  and  roofs  and  floors  and  such 
appurtenances  as  windows  and  doors,  together  with  a  little 
available  machinery,  including  an  engine  and  boiler  equip- 
ment, when  they  took  possession  late  in  the  summer  of  last 
year.  Since  then  the  whole  complicated  Srmamenlarium 
necessary  for  the  carrying  on  of  at  least  three  lines  of  manu- 
facturing has  hfcn  gotten  together  and  manned,  and  the  com- 
pleted vehicles  are  now  being  rapidly  turned  out.  Thus  we 
see  the  electrical  department,  where  motors  of  many  sixes 
and  capacities  are  constructed,  and  controllers  and  other  de- 
vices are  built  from  the  raw  material.  Then  the  gear  making, 
wiih  its  draughting  rooms,  pattern  shops,  foundries,  machine, 
forge  and  brazing  shops,  and  finally,  Iht  carriage  builders' 
department,  wliere  fine  woods  are  first  kiln-dried  and  sea- 
soned  and  then  shaped  into  all  sorts  of  open  attd  closed 
vehicle  "bodies,"  having  seating  Capacities  of  from  one  to  IS 
or  20  passengers,  and  then,  after  being  ironed  by  the  carriage- 
smiths  and  wired  by  the  electricians,  are  trimmed  with  choice 
upholstery,  and  last  of  all^  finished  in  any  shade  of  pigment 
that  the  customer  may  select. 

Kverythitig  in  or  about  the  electric  vehicfc  ts,  or  is  soon  to 
be.  produced  here  except  tires  and  lamps,  the  storage  battery 
department  being  still  embryonic  as  yet,  however. 

In  looking  about  these  vast  works  the  layman  has  many 
impressions  crowd  through  his  mind — how  much  capital  this 
all  involves,  what  quantities  of  fine  material  is  being  con- 
sumed, how  many  patient  hours  of  skilled  labor  are  spent, 
aided  by  the  most  highly  specialized  tools  and  machinery — 
Ah,  when  you  go  out  to  purchase  an  electric  automobile  put 
money  in  your  purses! 

The  Riker  plant  is  not  installed  upon  one  of  the  upper 
floors  of  some  city  Structure  at  whose  entrance  we  perennially 
read  that  there  are  "Lofts  to  Let  with  Power,"  but  is  spread 
over  a  large  tract  of  Jersey  soil  with  the  Central  Railroad 
skirting  it  wpon  two  sides.    Here  are  large  yards  for  the  stor- 


ing of  lumber  as  it  is  unloaded  directly  from  the  cars,  and  the 
great  array  of  buildings^  ten  or  more  in  number,  all  isolated 
for  light  and  ventilation,  yet  all  connected  by  bridges,  and  all 
opening  into  one  great  central  inclosurc,  into  which  the  ma- 
terial and  supplies  are  run  upon  a  siding,  and  whose  trussed 
roof  covers  an  ample  floor  space  for  testing  and  showing 
vehicles.  Everything  is  carefully  planned  and  designed,  and 
abundance  of  white  paint  and  kalsomine  give  an  air  of  fresh- 
ness and  tidiness  about  the  interior,  but  the  surrounding  out- 
look 13  barren  and  uninteresting. 

Perhaps  the  ftrst  impression  that  comes  over  one  when  ap- 
proaching the  works  of  the  "Mobile"  Company  is  that  a  love 
of  the  picturesque  and  romantic  in  nature  must  have  inspired 
its  officials  to  select  the  charming  promontory  that  projects 
into  the  Hudson  just  above  Tarrytown  as  a  factory  site. 
Commencing  at  the  very  nose  ol  the  "point,"  with  the  office 
entrances  within  just  a  few  feet  of  the  bluff  overlooking  the 
river,  the  long  straight  brick  structure  is  <ristng,  parallel  with 
the  promontory,  so  that  from  any  o£  the  numerous  windows 
beautiful  stretches  of  river  scenery  are  visible,  either  up  or 
down  stream.  What  this  means  in  the  way  of  good  light  and 
pure  air  the  medical  man  very  well  knows.  Surrounding  the 
buildings  upon  the  land  side  is  a  magnificent  park  of  some  20O 
acres  covered  with  grand  old  trees  that  give  refreshing  sJiade 
in  summer  to  portions  of  the  buildings  at  least. 

At  present  things  are  rather  unfinished  and  chaotic — I  be- 
lieve ground  was  not  broken  until  late  in  the  fall  of  last  year — 
but  the  wheels  were  started  turning  as  soon  as  there  were 
floor  beams  to  secure  shafting  and  pulleys,  and  now  in  March 
the  first  vehicle  has  been  brought  out  and  tested  in  mud. 
snow  and  ice. 

At  present  the  processes  are  not  so  varied  as  at  the  electrical 
works,  as  the  bodies  and  engines  arc  procured  outside,  but 
the  machining  and  finishing  of  the  forgitigs  and  tool  steel 
slock,  the  coppersmithing  upon  the  boilers,  water  and  fuel 
tanks,  tlie  brazing,  finishing  and  enameling  of  frames  and 
wheels  and  the  Bnal  assemblirtg  of  all  are  in  full  blast.  As  at 
the  Hiker's,  I  was  shown  everything — there  seemed  nothing 
to  conceal — and  as  a  user  of  the  automobile,  was  repeatedly 
asked  if  I  knew  of  any  way  by  which  any  portion  of  the 
product  could  be  improved,  the  motto  of  Doth  concerns  evi- 
dently being  everything  shall  be  the  best,  the  very  best. 

Now  as  to  my  impressions,  Mr.  Editor,  regarding  the  two 
types  of  vehicles,  electric  and  steam,  the  latter  using  a  liquid 
hydrocarbon  as  fuel.  The  electric  automoDile  is  stately,  ele- 
gant, dignified — a  gentleman's  carriage,  free  from  disagree- 
able noises,  odors,  or  escaping  vapors  or  fumes,  and  as  pleas- 
ant and  simple  to  operate  as  need  be.  In  fact,  so  little  techni- 
cal skill  is  required  that  any  man,  woman  or  youth  can  run  it. 

As  built  by  the  Riker  Company,  and  I  have  no  doubt  by 
others,  the  vehicle  itself  requires  but  little  attention  to  keep 
in  order,  and  that  not  of  a  high  order  of  mechanical  skill, 
having  but  few  moving  parts  all  easily  adjusted  and  not  at  all 
prone  to  deteriorate  by  use.  "With  reasonable  care  and  skill 
in  handling  the  amount  of  service  that  can  be  obtained  from 
this  vehicle  seems  prodigious.  I  almost  believe  one  could 
be  nm  rill  the  end  of  time  and  then  he  in  fairly  good  shape,  if 
no  accident  happened. 

On  the  other  hand,  the  batlcry  situation  should  be  clearly 
understood  by  the  intending  purchaser,  for  right  here  we 
come  up  against  a  serious  drawback,  so  far  as  I  am  able  to 
see.  Unlike  the  vehicle  itself,  the  battery  does  deteriorate, 
and  that  rapidly,  consequently  Is  expensive  to  maintain,  if  a 
satisfactory  capacity  is  to  t>e  obtained,  introdudng  an  expense 
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item  that  is  very  considerable,  as  welt  aa  a  source  of  care  that 
is  almost  constantly  present  if  heavy  duty  is  required  from  it. 

My  impression  of  the  steam  vehicle,  gathered  from  a  pains- 
taking inspection  of  the  different  sicjis  of  its  construction,  is 
that  it  embodies  lightne&s,  sirength  and  durability  to  tltc 
highest  degree,  as  does  its  prototype,  the  bicycle,  framed  like 
the  latter  of  steel  tubing  with  all  connections  drop-foigcd 
steel,  not  a  single  casting,  with  here  and  there  a  trciichtrous 
"blow  hole."  being  in  evidence,  Every  bearing  beautifully 
machined  and  ground  to  the  ooj  in.  standard  from  the  finest 
of  toot  steel,  as  are  also  the  hubs  and  axles.  Such  a  piece  of 
mechanism  I  could  no  more  neglect  nor  in  any  way  maltreat  , 
ihan  I  could  a  pet  deer  or  greyhound,  not  rhat  it  is  as  full  of 
grace  as  these  animals,  but  like  them,  it  is  capable  of  terrific 
bursts  of  speed,  maintained  for  long  distances  withotit  resting, 
and  50  long  as  all  goe*  well,  at  a  trifling  operating  expense. 

Now  as  to  the  other  side  ni  this  picture.  In  the  lirst  place 
(this  being  again  my  own  impression),,  white  riinntng  this 
machine  one  is  of  necessity  an  «ngiiiecr  strictly  and  absolutely 
tin  iluiy.  desuting  vtry  little  altenlion  lo  She  beauties  of  nature 
and  not  altempling  tn  be  generally  agrecible  to  pne's  com- 
p^nton. 

Again,  it  is  exceedingly  ditificuU  to  run  at  night,  as  the 
eve r-io-bc -watched  water  glass  cannot  be  seen.    Still,  again, 

seems  impossible  to  run  at  all  when  the  temperature  is 
elow  the  freezing  point  on  account  of  the  liability  of  cerLain 
pipes  to  freeze-  Lastly,  the  unpleasantness  and  obtrusivcncss 
uf  constantly  escaping  exhaust  steam,  together  with  the  danger 
accompanying  a  naked  tlame  of  highly  inflammable  gases  un- 
der pressure,  add  to  the  objectionable  features.  Jt  is  my  be- 
lief that  many  of  these,  as  also  those  that  go  to  make  up  the 
dark  side  of  the  storage  battery,  will  be  eradicated  in  the  near 
future,  and  tliat  each  wil!  rapidly  find  and  fill  its  own  sphere 
in  the  service  of  man. 

What  the  immediate  future,  pregnant  as  it  is  with  possibili- 

5.  will  produce  in  ihese  directions,  who  can  tell?  Of  this  1 
confident,  let  the  future  evolution  be  ever  so  rapid,  tlmt 
RIker  and  the  brothers  Stanley  will  be  long  lespected  as 
among  the  most  successful  of  the  many  nien  throughout  the 
world  high  m  engineering  attainment  who  are  arduously  strlv- 
ing  to  bring  forth  ttiat  great  ideal  soon  to  be — the  perfect 
atMomobile.  W.  M.  HUTCHINSON,  M.  D. 


Tests  with  AkohoL 


New  Yorkj  March  27, 
Editor  Horseless  Age: 

As  the  fire  insurance  companies  object  lo  the  use  and  stor- 
age of  gasoline  on  the  premises,  and  desiring  to  make  some 
tesis  with  a  new  gasoline  motor,  I  tried  lo  run  same  with  gas. 
but  found  that  I  could  get  only  about  half  speed  by  using  it 
unless  I  made  some  alterations. 

I  then  tried  alcohol,  hardly  expecting  to  get  any  results, 
and.  of  course,  the  motor  would  not  run.  Thinking  that  it 
might  run  if  the  motor  were  first  heated,  as  the  air  supply  is 
heated  by  the  motor.  I  started  the  motor  with  gas,  the  gasoline 
tank  and  vaporizer  being  filled  with  alcohol.  To  my  surprise 
the  motor  started  np  to  full  power  at  once,  consuming  both 
gas  and  alcohol,  and  acting  in  every  way  as  it  had  done  be- 
fore With  gasoHne  alon*.  As  soon  as  the  gas  was  turned  off 
the  moror  stopped  at  once,  apparently  showing  that  it  was  the 
gas  which  was  ignited,  this  in  tarn  igniting  the  vaporized 
alcohol. 


As  far  as  I  could  judge  by  the  short  tests  made,  there  seemed 
to  be  a  greater  refrigerating  effect  from  the  vaporiiation.  of 
the  alcohol  than  from  gaswHne,  the  pipes  leading  from  the 
earbareuor  being  much  colder. 

The  amount  of  alcohol  consumed  was  about  the  same  as 
gasoline,  so  that  the  gas  was  additional  to  produce  the  power. 

H,  W.  S. 


Mr^  Skinner's  Challeng:e  Accepted. 


New  York,  March  39, 
Editor  Horseless  Age: 

In  your  issue  of  March  38  I  notice  that  Kenneth  Skinner  is 
prepared  10  race  any  motorist  in  America  for  a  distance  of 
50  miles  and  upwards,  either  upon  a  track  or  road.  I  have 
much  pleasure  in  accepting  Mr.  Skinner's  challenge  and  am 
pleased  to  note  that  he  demands  it  to  be  ridden  off  within  a 
month.  This  suits  me  very  well,  as  I  should  not  be  able  to 
accept  any  race  after  April  ,z6,  owing  to  the  close  proximity  of 
the  P.iris-Bordeaux  race,  for  which  1  have  entered.  There- 
fore, the  SOQuer  Mr.  Skinner  can  make  full  arrangements  with 
me  the  better  T  shall  like  it.    Yours  truly, 

C.  G,  WRIDGWAY. 


Already  in  Use. 


Helena,  Ark.^  March  20. 
Editor  Horseless  Age: 

Will  you  please  give  me  your  opinion  on  ilie  method  O'f 
steering  showm  in  the  accompanying  sketches?  Has  it  or  any- 
thing like  it  been  tried,  and  is  it  practical^ 

W.  H.  WALKUP. 


E^ 


-^TT^ 


M... 


[The  sketches  show  an  inner  hub  pivoted  at  the  end  of  the 
fixed  axJc  by  a  vertical  pin  in  the  plane  of  the  tire  and  fur- 
nishing a  bearing  on  its  periphery  for  the  wheel  hub  proper. 
This  system,  with  various  modifications  of  detail,  is  used  in 
the  Riker  and  Clapp  \'chjcles.  and  no  doubt  in  others  also. 
The  main  point  is  to  get  ample  bearing  for  the  pivot  pin,  as 
the  leverage  on  it,  in  case  of  side  strain,  is  considerable. — Ed.] 
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Two  Cycle  vs.  Four  Cycle  Vehicle  flotors. 


Buffalo.  N.  Y.,  March  31,  lyug. 
iidclui  Horselesjt  Age: 

The  recent  article  oi  H,  L>  Towlc,  wider  Uie  heading  '  I'wu- 
Cycle  vs.  i-'ourCycle  Vehicle  Moiora. '  li  au  extftiiiciy  iimely 
uiie  ai'iil  waa  vciy  ably  Jmudled  b>  tlic  auihur.  ihc  j^ruutid 
wa>  «Qvcrcd  m  a  thorough  matuier,  and  ^huw^  a  knowledge 
ul  the  menu  of  itie  two  cugUie^  beyond  ihc  cxpenmciual  i^Ugc. 

The  writer  would  hkc  to  ocprc&a  his  view&  m  regard  to  the 
liubject  of  the  two  motors  and  endeavor  to  conlirm  Mr. 
lowlc's  inosition. 

Bcioce  guitig  on,  1  would  iikc  lo  cali  tiie  editor'^  atleiitiun  tu 
thai  class  of  ioveqigrs  whuiD,  in  the  writer's  QpmiQn,  it  wfjuld 
be:  well  to  steer  clear  oi,  to  advanci:  the  success  of  the  motor 
carriage,  li  has  t>e«a  the  object  of  ihe  Hors.elcsi)  Age  tu 
cDudemn  anyihmg  Uiat  did  npt  have  merit,  and  ao  Ut  a& 
pus&ible  tt»  iasist  on  the  truth  in  r^aid  tp  niQtur'i  and  their 
accc&sorics.  I  believe  that  it  is  pohcy  ior  a  responi^iblc  busi- 
ness house,  manufacturuig  motors,  to  refuse  to  sell  to  in^ 
dividual^  who  arc  txpcrimeatcrg  and  who&C  ineffectual  effurt^i 
to  produce  a  can  that  would  operate  inigbt  refiect  seriously 
on  the  be:>t  of  motors.  The  writer  has  m  mind  one  carriage 
on  which  over  $7,000  has  beeu  &pent  in  the  way  oi  inaierial 
and  labor,  which  is  to-day  in  bl  bhapc  for  the  scrap  heap,  with 
the  promoters  disgusted  and  withdrawing  their  fmanciai  sup- 
port, and  the  general  public  incredulous  of  the  success  of  a 
machine  which  13  pushed  back  by  liand,  drawn  in  by  horses,  or 
towed  willi  two  or  tlirec  bicycles  pedaling^  00  other  occa- 
sions stopping  every  block  or  two  to  take  out  a  sparking  plug, 
adjii.:>t  same  cam  or  griud  ou  a  crank  with  die  usual  public 
gathering. 

It  is  this  class  of  tnvcalors  that  want  prices  on  motors  in 
thousand  lots  when  ihey  iirst  start  in,  and  we  believe  they  do 
the  business  more  barm  than  good. 

To  return  to  the  matter  of  motors,  it  is  the  writer'*  candid 
opinion  that  there  is  no  motor  in  existence  so  well  suited  for 
marine  purposes  as  the  well  constructed  and  designed  two- 
cycle  motor.  The  more  recent  patterns  have  but  three  mov- 
ing parts,  and  usually  these  are  so  arranged  lliat  they  will 
take  care  of  Iheraseives,  including  the  lost  motion  and  oiling. 
in  one  class  the  compressed  gas  in  the  base  is  driven  through 
a  valve  in  the  head.  The  object  o(  this  is  to  have  a  separate 
ctiambcr  in  which  to  ignite  the  fresh  incoming  gas,  but  at  the 
same  time  it  wire-draws  the  igniting  charge  and  thus  decreases 
the  force  of  the  explosion. 

In  that  class  of  engines  in  which  the  piston  acts  as  a  valve,  A 
tairge  free  opening  is  allowed  from  the  base  to  the  space  above 
the  piston.  With  this  construction  there  is  less  Itablllty  of  a 
base  explosion,  as  the  pbton  covers  the  ports  at  the  time  the 
si^ark  takes  place  and  a  base  explosion  is  only  caused  by  a  poor 
fiparking  device,  which  fails  to  ignite  the  gas  every  time  and 
hghts  back  from  the  exhaust  port  across  to  the  Other  side  when 
doth  ports  are  uncovered,  even  sometimes  igniting  in  the 
muffler. 

Owing  to  the  period  of  driving  the  gas  into  and  out  of  the 
cylinder  being  limited  to  the  opening  and  closing  of  the  ports 
at  the  end  of  the  stroke,  and  to  the  impracticability  of  run- 
ning the  compression  in  the  base  mtich  above  12  lbs.,  the 
number  of  revolutions  per  minute  is  limited  to  the  quantity  of 
gas  which  can  be  gotten  into  the  cylinder  at  each  revolution 
and  Ignited  by  a  strong  spark. 


In  a  launch,  however,  where  the  number  of  revolutions  de- 
sired i^  from  200  to  600.  the  two-cycle  motor  can  be  built  to 
operate  within  this  range  successfuJly,  Bearings,  however, 
sliould  be  provided  with  rings  to  prevent  escape  of  gas,  also 
piston  rings  should  be  provided  to  prevent  escape  around  the 
piston  into  exhaust  port ;  and  what  is  more  essential  is  a  spork- 
ittg  device  much  slrongirr  end  m<frc  positive  than  is  required 
OH  a  four-cytU  motor.  The  cliarge  being  less  pure  requires  a 
ni«ch  stronger  spark.  Taking  an  explosion  at  every  revolution 
requires  a  stronger  set  of  batteries,  and  the  igniter  thai  will 
perhaps  prove  satisfactory  on  a  four-cycle  motor  will  many 
limes  prove  wholly  inefficient  on  a  two-cycle.  It  is  also 
difficult  to  retard  the  time  of  ignition  to  as  late  a  point  in  the 
two-cycle  as  in  the  four-cycle,  as  the  gas  will  not  ignite  as 
readily  owing  to  the  degree  of  expansion  w^ich  takes  place 
after  the  crank  passes  the  center;  consequently  it  is  necessary 
to  retain  a  larger  volume  of  gas  to  Ignite  every  time  than  is 
necessary  to  do  the  work.  This  accounts  for  some  two-cycle 
motors  running  away,  as  it  is  termed,  and  skipping  when  used 
in  connection  with  fevcraible  propellers,  such  propellers  being 
placed  in  their  neutral  position. 

For  small  motors  the  two-cycle  motor  can  be  made  self- 
reversing  or  can  be  run  in  direction  motor  is  started. 

The  sparking  device  should  be  located  in  &uch  a  manner 
that  both  points  can  be  easily  taken  care  of,  and  tt  should 
fire  the  gas  at  nearly  the  center  of  the  clearance  space,  to 
consume  as  nearly  as  possible  all  of  the  gas  in  uniform  time. 
Tlie  twQ-C}-cle  motor  made  to  skip  explosions  and  take  every 
alternate  revolution  wilE  without  making  any  change  speed 
up  and  run  faster  than  when  running  on  the  two-cycle  principle, 
though  on  a  direct  pull  it  will  not  develop  quite  as  much 
power. 

When  it  comes  to  carriage  work,  the  four-cycle  motor  has  a 
number  of  essential  points  of  superiority  over  the  two-cycle. 
It  requires  considerably  less  water  for  cooling:  the  range  of 
revolutions  is  from  100  to  1. 000  in  the  average  ."^iie  of  carriage 
motor:  the  disagreeable  odor  is  much  less:  more  lihcrtfes  can 
be  taken  in  the  matter  of  muffling  than  with  the  two-cycle 
motor:  and  with  a  self-inc!o5cd  ha^e  oil  can  be  used  for  a 
longer  period  of  time  in  the  four-cycle  than  in  the  two- 
cycle,  as  it  is  not  discharged  into  the  5pacc  above  the  piston. 
The  two-cycle  motor  require^  ?iomething  of  a  load  lo  keep  it 
from  racing.  This  1^  not  true  with  the  four-cycU'.  which, 
nwing  (o  the  longer  period  of  time  to  get  the  gas  into  the 
cylinder  and  the  purer  charge,  can  be  ignited  with  $uch  ?ma!I 
quantities  laf  mixture  as  in  gtvc  onfy  ihe  necessary  power. 
By  simply  controUirg  the  throttle.  dow.ble  the  range  of  speed 
can  be  had  over  the  two-cycle  motor*  The  two-cycle  motor 
on  a  carriage  has  also  a  bad  tendency  to  race  in  gotng  down 
small  inclines,  while  the  fonr-cycle  motor  will  not  allow  the 
carrfage  to  run  any  faster  than  Ihe  speed  the  engine  is 
throttled  at,  which  is  a  great  convmicnre  in  operating. 

With  two  engines,  one  34x5  two-cycle  and  the  other  a 
4x5  four-cycle,  the  four-cycle  will  deliver  the  greater  maxi- 
mum power  and  at  a  less  fuc!  con^imption. 

Limiting  the  revolution?  in  tfie  two-cycle  at  500  and  in  the 
ff-ur-cycle  at  i.OOC.  we  have  an  equal  number  of  power  strokes 
in  each  case,  with  a  much  greater  M.  E.  P.  in  favor  of  the 
fotir-cycle.      Yours  truly. 

W.  S.  HOWARD. 


HCETTLENE  MOTOB  NUMBER  IN  MAY. 
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OUR  FORErON  EXCHANGES. 


The  Eldin  Pump  and  Vaporizer. 


MM.  Eldin  and  Lagier,  20  Place  Bellecour,  Lyons,  whose 
improved  Daiinler  motor  was  illiisiratcd  in  our  issin:  of  Jnii- 
24,  have  lalely  brought  out  a  new  centrifugal  water-circiil;it- 
ing  pump,  which  is  sliown  m  ehe  illustrations.  A?  will  he 
s«cn,  it  is  hungr  on  springs  and  is  provided  with  [riclion  wheel 
driven  from  the  motor  fly  wheel  The  friction  wheel  U  bnill 
«p  of  two  parts  which  sHpport  a  leather  disk  between  Iheni,  so 
that  when  the  periphery  of  ihe  latter  becomes  worn  it  can 
readily  be  renewed.  The  sectional  plan  sUows  the  consiruc- 
tion  oE  the  hearings  and  the  method  of  accurinp  waier-tighl 
ness  where  the  shaft  comes  out. 

The  same  makers  are  supplying  a  vaporizer  of  the  constant 
level  type  with  float  reptilalor,  the  principal  feature  of  which 
i»  the  use  of  a  citcular  iflass  wall  for  the  mixing  chamber,  so 
that  the  volume  of  the  Jet  of  Rasoline  can  readily  be  observed - 
The  mixing  chamber  is  dosed  at  iis  wpper  end  by  bafllc  plates 
nr  perforated  diaphragms,  which  help  to  mingle  the  charge  on 
its  way  to  the  cylinder. 


The  Thornycroft  Steam  Wagon  Shops. 


^  motnir  vehicle  eoneertj  th.^t  holds  modern  ideas  as  to 
shop  cqtiipment  and  treatment  o(  its  employee?  is  the  Thorny- 
croft Sleam  Wagon  Company,  whose  new  works  are  located 
at  Basingstoke.  Hants.  Engtand.  We  condense  the  foHowing 
description  from  The  Automotor  Journal:  ^ 

The  works  are  lnca!ed  on  a  site  of  t6  acres  w<-it  nf  (he 
tnwn.  backing  upon  the  London  and  Sonlhwe^tcrn  Railway 
anfj  ctinneetcd  with  the  laller  by  a  siirJinR  There  is  thus 
throiiirh  raif  connection  with  (he  Midlands  and  the  North 
with  ihe  Welsh  coal  fields  on  the  west,  while  Southampton  is 
but  fnmc  20  mile?  further  nn.  The  site  combines  the  best 
ihippinff  facilities  wiJh  (he  benefits  of  an  open-air  location  in 
llvf  country,  The?e  benefits  are  not  only  commercial  in  the 
way  nf  lower  ground  rent  and  taxation,  but  moral;  for  while 


.-ffHl-. 
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one  might  perhaps  question  whether  tbt  British  workman 
always  possesses  a  soul  responsive  to  the  beauties  of  nature, 
yet  one  could  hardly  doubt  that  this  same  workman  would 
suffer  by  being  transplanted  to  the  civy.  The  foreman  of  the 
shops  has  a  charming  eottage,  with  fr^t  and  ftowtr  gardens 
surrounding  it,  situated  on  the  estate  and  close  to  the  works. 
In  the  neighborhood  are  well  built  cottages  for  the  hands;  but 
it  is  tlie  intention  oF  Nfessrs.  Thornycroft  to  do  for  their  work- 
men  what  Pullmarj  in  America  and  other  enlightened  empfoy- 
ers  have  found  to  be  the  true  policy  to  adopt  if  good  industrial 
relations  arc  to  obtain  between  employer  and  employees — 
that  is,  to  K'vc  the  worker  a  good  place  to  work  in  and  a 
comfortablr  hoase  to  live  in,  with  natural  and  civilizing  sur- 
roundings. Already,  as  we  shall  see.  steps  in  this  direction 
have  been  t;iken,  and  in  a  few  years  these  works  wtll  be  a 
model  industrial  ccmmunity. 

The  estate,  as  mentioned,  covers  16  acre*.  Approaching 
from  the  roadway  a  gate  keeper's  lodge  is  first  passed  and 
be>ond  it  IS  the  building  occupied  by  the  business  offices  and 
the  drawing  room.  This  consists  of  one  story,  running  east 
and  west  The  north  side,  which  has  very  large  windows,  is 
allotted  to  the  draftsmen,  and  the  south  side  has  desks  for 
the  clerical  staff.  There  are  also  private  offices  for  the  super- 
intendent, etc.  and  everything  has  been  done  to  insure  the 
comfort  of  tbe  staff  and  the  rapid  dispatch  of  btisiness.  The 
wash  rooms  and  water  closets  are  in  a  separate  building  acroE.= 
the  driveway  from  the  offices  and  embody  the  best  sanitary 
:i|»plianees. 

Adjacent  to  the  offices  ground  is  being  broken  for  a  build- 
ing to  serve  as  mts!!  room  and  recreation  room  for  the  hands, 
and  near  by  is  a  well  supplying  water  for  the  boilers  and  for 
domefitic  use.  This  water  is  pumped  jnto  a  reservoir,  which 
it  is  the  intention  to  stock  with  fish  and  to  surround  with 
plants  ami  shnibs  Folfowing  the  drive,  the  main  factory  is 
next  reached  nn  thr  riffht  and  the  power  hmi^e  on  the  left 
The  latter,  built  of  corrugated  iron,  contains  a  i.io  h.p.  Bab- 
crvck  fc  Wilcox  hnilcr.  working  2O0  lbs.  to  the  inch.  This 
boilcf  is,  however,  to  be  duplicated  shortly.  Adjoimni?  i*i  the 
?;mjtb  shop,  with  five  forges,  the  blast  for  which  is  derived 
from  an  elecirically  driven  Sturtcvant  blnwer.  !n  the  engine 
room  is  a  "BelHss"  compound  vertical  engine,  direct  coupVd 
to  a  compntmd  wound  dynamo  of  44  kw.  capacity  at  I  to  volts 
which  -supplies  current  for  both  light  and  power. 
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The  main  factory,  like  all  ihe  other  buildings,  is  one  story 
high  and  k  built  eiiiircly  of  iron  and  Steel  with  concrete  foun- 
dation, on  which  is  laid  a  floor  or  paving:  of  wood  blocks*  The 
framework  15  of  channel  and  H  steel  sections,  inclosing  a  spac* 
120  X  140  ft.;  the  roof  is  laid  out  in  stx  spans  of  "saw  tooth" 
section  with  the  north  slopes  of  glass  and  the  less  steep  south 
slopes  boarded  and  covered  with  cornigatcfl  iron,  and  the 
columns  supporting  the  roof  ure  utilized  for  attaching  the 
shafting  hangers.  The  walls  are  of  comipatcd  iron  and  the 
north  side  is  well  supplied  with  l;irgp  windows,  so  that  there 
IS  altogether  an  abundance  of  [igrht  with  no  direct  sun  rays. 
The  foreman's  office,  on  ihc  west  side  of  the  factory,  is  raised 
some  feet  above  the  floor  level,  and  from  this  position  every 
machine  is  under  observaiion.  Tmmediately  in  iront  of  the 
office  are  the  erecting  pits,  over  which  the  vehicles  are  placed 
durinir  erection:  there  are  two  of  these  pits  and  each  accom- 
modates four  vehicles. 

The  tools  in  the  main  shop  arc  alf  up  to  date  and  comprise 
examples  of  the  best  English  and  American  practice,  for 
Messrs.  ThornycToft  are  extremely  catholic  in  their  tastt*. 
All  th^  machines  are  driven  on  the  group  system  by  motors 
mounted  on  brackets  attached  to  the  columns;  each  of  these 
motors  is  of  about  15  h'.p.  When  full  the  shop  will  accom- 
modate 3S0  hands:  but  at  present,  owing  to  its  ircompleted 
state  and  the  difficulty  of  spcuring  men.  only  about  60  or  70 
arc  employed.    The  shop  is  warmed  in  winter  by  large  stoves. 

At  present  the  capacity  of  the  factory  is.  one  steam  wag-on 
per  week;  with  ihc  completion  of  the  works  this  will  be  at 
least  two  per  week.  It  is  the  intention  of  the  company  to 
build  for  stock  if  they  can.  but  the  demand  is  increasini^r,  and 
at  present  the  prices  are  considemhly  higher  than  they  were. 


The  Georges  Richard    Sparking    Plug. 


The  ordinary  sparking  plug  consists  of  a  metal  spindle  pa^s- 
Ing  down  the  center  ol  a  pm-celain  tube,  its  end  being'  near 
annThcr  rod  which  is  corinectcd  to  tlic  main  body  of  the  motor. 
Between  these  two  rods  the  sp-irk  passes.    The  rod  passing 


down  the  axis  of  the  plug  is  fixed,  either  by  Some  Idnd  of 
ctnient  or  by  two  screws,  which  hold  it  between  their  ends. 

These  two  syslems  have  their  advantages.  Under  the  in- 
fluence of  the  high  temperature  cements  deteriprate,  while, 
on  the  other  hand,  if  the  rod  is  fixed  by  means  oE  screws  it 
comes  about  that,  owing  to  the  difference  in  the  expansions 
nf  the  rod  and  ihe  porcelain,  the  joints  are  altered  in  such  a 
w.i>'  that  a  current  of  gas  or  air  stifheiem  to  extinguish  the 
spark  may  be  produced  around  the  rod, 

The  figure  indicates  the  method  by  which  M.  GeorKcs 
Richard  serUs  to  avoid  these  calises  of  breakdown.  A  is  the 
pnrceEain  tiibe  incfosing  a  metal  rod.  B.  at  the  enrl  of  which 
u  a  head.  C,  separated  from  the  end  of  the  porcelain  tube  by 
a  copper  washer,  a.  Close  to  the  head  C  is  the  rod,  b, 
which  is  connected  to  the  mass  of  the  motor.  At  the  other 
end  of  tlie  tube  is  an  asbestos  washer,  c,  over  which  ia  another 
copper  washer,  d.    A  spring.  R.  presses  against  this  washer. 

According  tn  the  usual  practice  the  rod  B  has  its  end 
Ihteaded  to  receive  tJje  nut  D,  by  means  of  whicli  the  rod  B 
is  firmly  held  in  the  porcelain  tube,  this  nut  D  receiving  the 
conductor  e  of  the  electric  current,  e  being  held  by  the  thumb 
screw  r. 

Owing  to  the  spring  R,  which  is  compressed  by  the  screw 
D.  the  head  C  is  pressed  firmly  against  the  tube  A  and  there 
is  al5n  a  light  joint  at  the  other  end  between  e  d  and  A.  Thus 
a  good  joint  is  formed  which  does  not  allow  the  passage  of 
gas  or  air  vfhen  the  parts  expand,  the  diflTerence  in  eKpansion 
heincr  met  by  the  action  of  the  spring.— I.a  France  Automobile. 


The  De  Dion  and  Botiton  Starter. 


Figs,  r  and  2  shnw  two  <i<Ttions  nf  this  starter;  a  rs  a  shaft 
connected  to  the  -ihafl  nf  the  motor  by  gearing  at  b.  giving  a 
cni^vcnient  relative  speed:  c  j?  a  pnrt  nf  tht^  frame.  On  the 
shaft  a  turns  freely  a  Innthed  wheef.  d.  the  hub  e  of  which 
i.e  prolonged  to  one  sirle,  and  carries  a  ratchet  wheel,  f.  At 
the  entl  of  the  same  shaft  is  Veycd  a  drum,  g,  inside  which 
are  several  wmi-circular  wehs  or  beads,  which  hold  the  axes 
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of  the  tumblers  i  which  engage  with  the  ratchet  wheel  f. 
These  tumblers  can  turn  freely  in  their  cells,  being  held  in 
place  by  the  drum  g  and  a  cover  plate,  f.  The  driver  can  turn 
the  wheel  d  hy  hand  gear  in  the  sense  of  the  arrow  z  f  (iirning 
with  it.  The  teeth  of  f  catch  the  tumblers  t  and  so  turn  the 
drum  g  in  the  same  sense.  When  the  motor  starts  it  hims 
g  by  means  of  the  shaft  a.  the  tumblers  first  slipping  past  the 
teeth,  and  then  being  held  by  centrifugal  force  against- the  in- 
ner face  vt  the  drum  (shown  in  Fig  2)  in  the  position  i';  thus 
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they  are  out  of  gear  when  they  arc  not  wanted. — La  France 
Automobile. 


The  Dechamps  Carriage. 


Th*  Autocar  thus  descKbes  the  4j^-h.p.  Dechamps  carriage: 
"The  plan  shows  the  arrangement  of  ihc  two-cylinder  motor. 
The  diameter  of  each  cylinder  is  s  in.  £od  the  stroke  3V5  in- 
Air  cooling  alone  is  depended  upon,  a  large  fan  being  driven 
irom  the  motor  shaft  at  4,500  revolutions  per  minute,  with 
screens  so  arranged  thai  the  fierce  current  of  air  thereby  set 
up  infringes  chiefly  upon  the  region  of  the  valve  chambers, 
and  a*  a  user  tells  us  that  he  has  driveti  the  car  al  a  high 
speed  for  100  miles  without  stop  and  that  no  tendency  to  over- 
heat resulted  from  this  severe  test.    In  addition  to  the  usual 


splash  lubrication,  cylinder  lubricators  are  provided.  In  the 
plan  B  i&  the  Hy  wheeL  with  ihe  usual  friction  clutch.  The 
train  of  toothed  wheels  marked  C  is  the  change  speed  gear 
by  which  the  three  speeds — 8,  16  and  Jo  miies  per  hour— are 
obtained  either  ahead  or  astern.  Forward  or  backward  uiovt- 
tnect  depends  upon  just  which  of  the  two  bevel  wheels  a  and 
b  OQ  the  countershaft  are  in  gear  with  the  pinion  between 
them,  the  engagement  of  these  wheels  being  controlled  by  the 
lever  M  and  tts  connections.  The  drive  frona  the  couniershaEt 
is  taken  by  the  chain  H  to  the  toothed  wheel  in  the  diflferen- 
lial  gear  box  J,  so  that  this,  hke  the  9-h.p.  Dechamps,  to  be 
run  in  the  i.ooo-mile  trial,  has  3  live  driving  axle.  The  latter 
is  probabiy  the  highest-powered  pleasure  car  made  with  a  live 
axlcL  The  clutch  B  is  controlled  by  the  pedal  F,  which  de- 
pressed beyond  half  distance  appHes  the  two  band  brakes  G 
on  the  countershaft.  Two  powerful  band  brakes  X  X  on  the 
driving  wheels  are  applied  through  the  lever  L,  so  the  car  is 
amply  provided  in  this  respect-  The  car  runs  on  strongly- 
built  cycle  wheels  32  in.  in  diameter,  shod  with  3Vi-in.  pneu- 
matic tires,  and  tanning  on  ball  bearings.  The  body,  which 
is  of  comfortable  and  elegant  design,  is  luxuriously  hung  on 
C  springs  a,^  to  the  rear  portion,  and  elliptical  springs  for- 
ward. A  Longuemare  carburetef  is  nsed,  and  the  petroleum 
tanks  have  a  capacity  of  10  gals.  The  car  has  the  appearance 
of  a  self-contained,  self-propelled  vehicle,  and  does  not  pre- 
sent any  lost-hqrse  appearance.  With  regard  to  ignition, 
electricity  is  employed,  four  trembling  coils  being  earned  with 
t!ic  accumulators  under  the  seat.  The  racing  car  weighs  i.zoo 
lbs.,  and  the  front  wheels  are  the  same  distance  apan  as  the 
back,  not  closer  together  as  in  Ihe  4y/$-h.p,  pattern." 

In  default  of  a  photograph  suitable  (or  reproduction  we  may 
add  that  the  motor  is  it^closed  under  a  small  ventilated  bon- 
net just  in  front  of  Ihe  dashboard,  and  that  a  sight-feed  oil 
tank  with  distributing  pipes  to  the  different  hearings,  is  located 
with  some  of  the  controlling  levers  at  the  top  of  the  dash- 
board, 
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PLAN    OF    44    H.P.     PECHAMPS 


Cylinders. 

PlyMhccI  wItK  friction  flutcti. 
Change  s&ffd  gcif. 

Con^bmird  TtictTi^n  clutch  »nd  countentiift  braJte  levfT. 
Double  band  biikt  on  countcrshnit 
Driving  chaifi. 
DiFferential  gttr  BOh. 
C  JpHngs. 

Hand  level  for  putting  OA  bkni  br»k«s  XX. 
"FoiwarJ"  And  "bftckwaed"  m»v(nMnl  \evet,  operrttng  bcveJ 
wheels  "  A"  &  "B." 


NN  Steering  £car 

00  Ffont  laminated  it^^l  splines. 

P  Lttftpje^mare  citburerer, 

RR  S,aclf  wheels.  30in.  x  3  n. 

SS'  Front  wheels.  25ini.  «  3iri. 

TT  Channel  frame. 

V  Steering  lever. 
XX  B*<lt  band  briJfes. 

Y  CooUng  tan  runnine  *SW  revoJutioni  ptt  (ninvtt- 
t  SilenCfr  isecond  silencer  not  thowo'. 
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Arnold  Samuels,  Moling,  HI-,  is  buildmg^  an  automobile. 

The  Locomobile  Co.  have  opened  sd  a^^ency  at  Plainficld, 
N.J. 

The  Century  Motor  Vehicle  Co.,  $25,000  capital,  has  been 
formed  at  Sj-racuse.  N,  Y, 

Dann  Bros.  &  Co.,  New  Haven,  Conn.,  are  supplying  bent 
wood  for  motor  carriage  bodies. 

PhineaS  Jones  &  Co.*  wood  wlicc!  makers.  Newark,  N^,  J,, 
are  distribming  as  a  souvenir  a  amall  silver  Stamp  box. 

An  electric  vehicle  charging  station,  accommcKiating  80 
vehicles,  has  been  leased  at  Long  Branch  for  the  coming 
season. 

Four  carloads  of  Wood's  electric  carriages  passed  through 
Cheyenne,  Wyo.,  recently  en  route  to  Honolulu.  H.  1,  Each 
car  contained  six  carriages. 

The  law  limiting  the  speed  of  auHomobiles  to  10  miles  an 
hour  at  Newton,  Mass.,  is  to  be  enforced  owing  to  the  many 
complaints  of  excessive  speed. 

The  Boston  Gear  Works,  Boston,  Mass,,  are  now  furnish- 
ing rawhide  and  liber  gears  for  motor  vehicle  iransmission, 
Their  compensating  gears  for  differential  drive  arc  known  the 
whole  country  over. 

James  W.  Tygard,  who  has  succeeded  to  the  business  of  the 
Tygard  Co.,  Pittsburgh  Pa.,  has  purchased  the  property  at 
No.  36  New  Chattibers  St.  corner  Rose  and  Pearl,  New 
York,  and  will  shortly  have  on  exhibition  there  one  of  his 
reversible  r6tary  gas  engines. 

The  Motsinger  Device  Mfg,  Co.,  Pendleton,  Ind,,  have  in- 
furporatcd.  with  $50,000  capital  stock,  the  town  having  given 
ihc  company  free  gas  for  fuel.  A  building  50  x  ic»  It.  wilt 
he  erected  far  a  (actoiy.  In  consequence  ni  the  large  demand, 
a  reduction  in  the  price  ot  the  Auto-Bpark<;r  has  been  made. 

The  'United  Slates  Long  Distance  Automobile  Co.,  capital 
51.000.000,  has  been  incorporated  in  New  Jersey  by  Lewis 
Ni^con,  Lieut.  John  C  Fremont  and  David  J.  Newland.  There 
are  t,QOQ  shares  ot  preferred  and  9,ooo  shares  al  common 
stock.  The  company's  headquarters  are  at  Lewis  Nixon's 
Crescent  Shipyard.  Elizabethport,  N.  J. 

The  bill  incorporating  the  Union  Automobile  Company,  of 
Maryland,  has  been  amended  so  (hat  the  company  cannot 
operate  in  Baltimore  without  an  ordinance  of  the  Mayor  and 
City  Council  givmg  consent,  in  which  case  the  company  must 
pay  to  the  city  5  per  cent,  of  its  gross  receipts.  The  company 
cannot  use  fhe  tracks  of  the  street  car  companies  withoui  pay- 
ing for  the  use  of  the  same. 

Thomas  M.  Moore,  chief  of  (ransporlation  and  machinery 
exhibils  at  ihe  Pan-American  Exposition,  to  be  held  at  Buf- 
falo, N.  Y..  from  May  i  [o  Nov.  i,  igoi.  seeks  the  co-operation 
of  motor  vehicle  inventors  and  manufacturers  in  making  the 
mr.tor  vehirtc  display  and  its  attendant  speetacular  features  a 
pronounced  success.  He  has  already  been  assured  of  the 
assistance  of  many  of  the  leaders  of  the  new  industry. 


William  R.  Winn,  143  Maiden  Lane,  keeps  motor  gasoline 

ai  wholesale. 

R.  G.  Du  Boia,  St.  Paul  Building,  has  opened  an  agency 

for  the  sale  of  automobiles. 

The  Empire  Rubber  Mfg.  Co.,  SB  Reade  St.,  are  now  mak" 
ing  solid  rubber  tires  for  motor  vehicles. 

The  Prentiss  Tool  and  Supply  Co.,  115  Liberty  St.,  are  sell- 
ing agents  for  the  Carlson  &  Holmgren  Toggle  Drawing 
Press,  described  in  our  last  issue. 

Manning,  Maxwell  &  Moore  will  soon  issue  a  new  cata- 
logue showing  a  number  of  mathine  toots  specially  desigrned 
for  the  manufacture  of  motor  vehieki. 

The  Standard  Valve  Co.,  r36  Liberty  St..  have  now  per- 
fected their  cap  valve  for  automobiles  by  making  it  of  great*"!" 
pumping  capacity  withotsi  requiring  a  larger  cot  than  the 
one  used  on  regular  sires.  The  deflating  principle  of  the 
valve  is  one  of  its  greatest  advantages. 

>Ve  understand  from  Gilbert  &  Barker,  82  John  St..  that 
nnnicrnns  stations  ate  being  located  At  various  points  In  the 
city  and  suburbs  for  the  sale  of  ftasolin*  to  motor  vehiele 
owners.  They  supply  Ihe  gasoline  only  in  buTk  to  these  sta- 
tions, which  in  twrn  retatT  it  to  the  consitmer. 

.\t  a  special  meeting  nf  th*  Automobile  CIuK  held  last 
TTuirsday  evening.  Clarence  Gray  Dinsmore  was  elected  dele- 
rate  to  represent  the  club  nt  Ihe  Gordon-Bennett  Cup  races 
pe>t  June,  and  John  H.  Flaelcr  was  elected  vice-deTegate  tn 
serve  in  the  event  of  the  del^tjaie's  absence  or  disability. 
Albert  C.  Bostwick  wa«  chosen  delcKfl'e  lo  the  TnlernationaT 
Motor  Congress  at  Patis. 

The  Automobile  Gwb  nf  America  has  aupointed  the  follow- 
injj  technical  committee  t"  act  a^  an  advisory  committee  on 
all  technical  matters  cnnn^ected  with  rnn*;,  tours.  exhibilionR. 
tests,  etc.:  C  J.  Field,  chairman;  Prof.  R.  TL  Thurston,  Cor- 
nell Univcrsitv.  Tlhaca.  N.  Y. :  Prc-I.  Klihu  Thomi.on,  Sw.imp- 
m.tU,  Mass.:  T.  Cnmmcrford  Martin,  rditor  Klectrical  World 
and  Hngineef.  New  York:  Dr.  S.  S.  WTiceler.  New  York,  and 
CarTfon  Macy.  New  York. 


Automobiles  Classed  as  Household 
Effects. 


A  recent  inquiry  of  J.  R.  Roosevelt,  of  New  York  City,  as 
tn  the  «ilfltUP  oF  the  motor  vehitTe  before  the  customs  laws,  has 
brnuuht  nitt  n  riilmg  from  the  department.  He  wished  tn 
l^nnw  whether  an  automnbtle.  whirb  he  desired  to  take  to 
Knpland  with  him  lo  use  there  for  a  few  montli';.  cnuld  be 
hroutfht  into  the  United  States  as^am  free  of  dutv  under  the 
provision  of  the  t.irifT  law  retrardinc  the  fr^e  reimoortntinn  of 
T>TsonaI  effects  taken  abroad  by  residents  of  the  United  States. 
tn  rentv  to  this  inquiry  the  department  has  decided  thai  as  the 
.iitfomobile  in  question  is  of  foreitm  manufacture  it  wnqfd  he 
Ifable  to  duty  on  reimportation  withm  a  vear,  Tf  ii^rd  abroad, 
however,  for  one  year  or  more,  it  would  be  ent-tlrd  tn  free 
enlrv  as  a  hnuqchold  effect.  WhlV  the  su'omnb'le  is  not  t'* 
be  regarded  as  a  nersonaT  effrct.  wifHtn  the  mrpteirmlntion  of 
the  tariff  act.  it  may  be  clas«!,ed  a*  n  hou^ehofd  effect. 
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UNITED  STATES   PATENTS. 


No.  645,902— Motor  Gearing.-^ Elmer  A.  Siierry,  Cleveland, 
O.,  aasiguor  to  the  Cleveland  Macliitie  Screw  Co.  March 
20,  1900.    Application  filed  Aug.  25,  iSqS. 

The  invention  relates  to  a  low-Spccd  or  liiiUclimbiRg  genr, 
Willi  means  for  concroHiog  the  same.  Alihough  Ihc  spcci- 
ficalian*  arc  not  restricted  to  electric  motors,  the  apparatus 
is  designed  with  especial  reference  to  them,  and  intludes  an 
iiUcrluckiMg  device  to  prevent  the  currei^t  controller  iruiu 
being  moved  except  when  the  low-speed  gear  is  either  wholly 
ill  Di  wholly  out  of  mesh. 

In  Fig.  I  A  and  A'  are  the  wheel  axles,  journaled  in  A"  A" 
and  driven  by  the  differential  shown.  The  latter  carries  the 
spur  gear  C  on  its  periphery  and  is  in  it&  turn  driven  by  the 
pinion  D. 

The  moioF  pinion  h'  lirivcs  the  gear  b.  which  is  iast  on  ihe 
shAfi  D'  and  is  provided  with  the  sctew-actuated  conical 
brake  shawn.  the  whole  being  inclosed  by  the  fixed  yoke  c' 
and  the  case  or  hnusing  b\  The  shaft  D'  is  journaled  as 
ihown  and  carries  the  clutch  D'',  which  is  preferably  of  the 
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positive  drive  type  and  is  keyed  fast  to  D'.  The  pinion  D 
^btst  seen  in  Fig.  3)  is  freely  niotmtcd  on  ihc  shaft  D' 
ihrungli  tlic  rollers  d'  and  is  likewise  free  to  niuve  length- 
wise, in  order  (hat  ilu-  dutch  xvvx\\  on  Us  right-linnd  end 
may  engage  or  disengage  with  the  clutch  D",  This  length- 
wise movement  is  effected  by  the  stem  d,  currying  the  pin 
d',  which  moves  in  the  alot  shuwn  In  the  shaft,  and  at  its 
ends  engages  the  circular  internal  groove  iit  the  pinion  D, 
This  stem  d  has  at  ils  outer  end  an  engaging  pin,  d',  working 
in  flic  grooved  cam  F',  which  is  mounted  on  the  lever  F. 


This  lever  F  moves  also  (he  swinging  shaft  D'  (see  Fig.  3). 
on  which  the  double  pinion  D*  D*  is  free  to  turn.  D*  is 
driven  by  the  pinion  D*.  which  is  fast  on  D',  and  from  the 
sizc;r  of  D*  and  D'  it  will  be  ^cen  that  ihe  series  will  reduce 
the  speed  oi  D  when  engaging  with  it.  The  arrangement  of 
the  swinging  shaft  and  ihe  cam  F'  is  nich  that,  starling  wilh 
the  lever  F  at  one  extremity  of  its  throw  and  the  pinion 
D  in  clutch  with  D",  D  will  be  wliotly  re!cascd  from  D"  be- 
fore the  pinion  D'  D'  comes  into  mesh  with  D*  and  D,  and 
there  will  therefore  be  an  intermediate  position  of  the  oper- 
ating handle,  such  as  G'  in  Figs,  i  and  4.  m  which  the  motor 
will  turn  without  driving  the  axles,  A  latch  is.  provided  at 
llie  head  of  the  lever  K  to  retain  it  in  the  position  shown  and 
relieve  the  strain  on  ihc  rod  f. 

In  Fig.  4  the  controller  H  has  a  flange  g  with  nutchcs.  g', 
ctit  in  it,  allowing  the  segment  G*  to  pa.ss  through.  The  han- 
dle G  controls  the  sjH-ed  geats  above  described,  and  as  the 
segment  G'  i«  made  fast  to  the  bell  crank  G"  and  moves 
with  it,  it  is  cleat  that  Ihc  controller  can  be  turned  only 
when  G*  is  tn  its  extreme  position^  up  or  down.  An  auto- 
malic  circuit  breaker  is  shown  at  i  i'.  etc..  and  Ihe  knife  i'  of 
the  switch  k  is  arranged  to  be  again  thrown  into  contact  by 
the  same  (upward)  movement  of  the  hari'lk"  G  thai  unclutches 
pinii.n  D  and  engages  the  low-specd  gears;  the  idea  being 
that  an  excessive  current  indicates  that  the  low-spced  is  needed, 
and  it  is  thcreiorc  natuml  that  (he  fiamc  movement  should 
perform  both  operations. 

Ten  claims. 

No.  645.926— Brake  for  Vehicles.— Perry  D.  Blackden, 
Everett,  Mass.  March  ao,  jgoo.  Application  filed  July  S. 
1899, 

The  view  shown  is  looking  outwardly  from  the  center  line 
of  the  vehicle,  g  is  the  driving  pinion  and  B  the  gear  on 
the  wheel  hub,  dished  10  contain  the  brake  head  27  and  op- 
erating mechanism.  The  surrounding  case  extends  over  the 
outer  side  of  the  gear,  and  i«  closed  on  its  inner  side  by  3 
flat  cover  which  15  boHed  to  (he  frame,  and  Irom  which  the 
squared  sleeve  18  projects  into  the  case  to  hoH  ihe  axle.  The 
rock  shaft,  57  pas-ses  through  ihc  cover,  having  the  crank 
arm  36  inside  and  [he  ciank  .trm  38  outside,  and  the  link  39 
connects  the  latter  with  the  brake  lever.  The  brake  head  is 
held  normally  out  of  engagement  by  the  spring  J3.  The  gear 
B  is  bolted  to  a  flange  on  the  wheel  hub  by  the  bolts  14,  and 
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Ule  axle  A  extends  through  the  hiih  lor  a  bearing.  The 
guide  26  13  secured  to  tht;  inner  (ac€  of  the  cover,  and  is 
tongued  as  shown  by  the  dotted  lines. 

Six  claims. 

No.  6.16,309 — Exjilosive  Engine.^ames  F.  Dur>'ea,  of 
Springfield,  Mass.  Dated  March  27,  iQOO.  Application  filed 
Sept.  \%  iR()S. 

The  patent  relates  to  3  means  for  regulating  the  amount  of 
mixture  drawn  in  by  means  of  a  wedge-shaped  slop  which 
limits  the  opening  attained  by  the  sucttoii-lifted  inlet  valve. 
In  the  fiiijure  the  valve  disk  is  shown  by  to  in  dotttd  lines; 
16  is  the  outer  end  of  the  valve  stem  and  17  is  a  round  nut 
for  adjustment.  The  forked  wedge  19  33  tongucd  to  slide 
longitudinally  and  is  controlled  by  two  springs  of  which  D»e 


%J» 


J^*' 


\JS 


^y^^ 


43J 


i0F 


a    ^    <^ 


-317 


'-JO 


(not  shown)  on  the  stem  19  a  lends  to  draw  the  wedge  to  the 
left,  while  the  second  and  stiffer  one  25  in  the  steering  handle 
shown,  normally  overcomca  the  first  and  carries  the  wedge 
to  the  right,  in  whtch  position  it.s  left-hand  or  thinner  end  is 
under  the  nut  17  and  the  lift  of  the  valve  is  a  muttnium. 
The  intermediate  positions  of  the  wedge  are  regulated  by 
pressure  on  the  button  on  ihe  end  of  the  plunger  24,  which 
js  held  where  placed  by  the  pawl  27. 
Three  claims. 
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No.  646,081 — Gearing  for  Motor  Vehicles.— Elmer  A. 
Speny.  of  Cleveland,  O.,  assignor  to  the  Geveland  Machine 
Screw  Co.  Daied  March  27,  1900.  .application  filed  Aug. 
19.  iS()8. 

The  specifications  describe  a  rear  driving  axle  in  two  parts, 
A  and  A',  the  end  oi  one  being  enlarged  and  bored  to  re- 
ceive the  end  of  tlie  other,  as  shown  in  Fig.  i.  The  case  a 
of  the  differential  is  split  and  each  half  engages  collars,  c'  c' 
on  the  two  parts  of  the  axle,  thus  preventing  the  separation 
of  these  parts.  The  journal  boxes  D  D  support  the  wcfghi 
of  the  body  through  the  elliptical  springs  h  b  and  have  also 
guiding  loops  or  sockets  D'  D'  which  loosely  engage  guiding 
pins  projecting  from  the  bottom  of  the  vehicle  body. 
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Provision  is  made  for  adjustment  of  the  frame  to  inequalities 
ol  the  road  surface  by  articulating  the  reach  rods  H  H  in  ball 
joints  at  c  c.  The  sockets  of  these  joints  are  preferably  cast 
around  the  balls  and  provision  is  made  for  taking  up  wear 
by  making  the  sockets  split  on  one  side  and  contracting  the 
split  by  lightcning-screws.  The  body  of  the  vehicle  will  iherc- 
lofc  tend  to  follow  the  inclination  of  the  rear  axle,  and  the 
front  springs  are  therefore  made  as  shown  in  Fig.  2  with  the 
joint  K"  between  the  upper  and  lower  springs.  The  loop 
joints  K'  permit  lateral  springing  of  the  frame  and  also  allow 
springs  K  to  flatten  under  load. 

Thifty-one  claims, 

No.  646,386 — Hydrocarbon  Burner. — Milan  O.  Godding, 
Los  Angeles,  Cat.  Dated  March  27,  1900.  Application  filed 
Dec.  2(>.  t8o8. 

This  is  a  sleam  |et  atomizer  for  crude  oil  and  the  apertures 
for  oil  and  steam  are  made  adjustable  by  ih^  screw  phigs  5 
and  9.  The  recesses  in  the  plugs  and  in  the  lip  separating 
the  two  apertures  are  to  eqiialize  the  force  of  the  flow  oi  the 
oil  and  steam  and  render  it  more  uniform  throughout  the 
widtli  of  the  jet 

Four  claims. 
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SPECIAL    NOTICES. 


I  Ibbm^mI  tiB4*r  thl«  liaMlnr  a,t  S2.1>0  mm  imsb  tar  «ack 
li*i*9,  payable  Id  advascc* 


ATTENTION. 

Castings,  of  Gasoline  Motor  described  in  The 
Explosive  Motor  Number  of  this  paper.  Also  other 
sizes — -stationary,  marine  and  vehicle  motors — rough 
or  partly  finished.  LOWELL  MODEL  CO.,  Box 
202,  Lowellt  Ma.9s, 

FOR  SALE. 

A  six  Horse  Power  Winton  having  more  than 
ordinary  speed.  It  made  the  best  time  to  Kingsland 
Point  in  the  first  run  of  the  Automobile  Club,  and 
beat  its  only  competitor,  a  steam  carriage,  forty  min- 
utes, in  the  second  Club  run  through  the  snow  to  the 
Ardsle}'  Cas-ino.  Will  sell  for  $900,  which  includes 
racing  seal,  large  gasoline  tank^and  oil  cup  and  latest 
muffler. 

Also  an  ".'\utogo*'  quadricyclemadeby  the  Wallhiim 
Mfg  Co.,  which  has  not  been  run  25  miles  and  cost 
$600.  Will  sell  for  $550.  This  includes  the  tricycle 
attachment. 

kBoth  machines  are  in  perfect  order.     My  reason  for 
Uiitg  is  that  I  am  going  to  Europe  for  the  summer. 


ALBERT  C.  BOSTWICK, 

66  Broadway,  City, 


Steam  Vehicle  Fittings. 

PIN  Valves  (buCh  union  and  plain  ends),  TnjecC- 
nrs,  Gasoline  Regulators  (improved  type),  Water 
Regulators,  Improved  Glass  Gauges,  GInbeand 
Check  Valves.  Water  Relief  Valves  for  Cylin- 
ders, Steam  Gauges  and  Safely  Valves. 

LOCKE  REGULATOR  CO.,  Salem,  Huss. 


K 


Gasoline  Engines:  Marine  and  Stationary.    Special 
rices. 

Generator  Valves   to    replace   carbureters   on    any 
soline  engines  from  one  to  six  h.  p.,  S5  00. 

ML\NUS  MOTOR  WORKS. 

MiANtJs,  Conn. 


ELECTRIC  IGNITION 


IN  GAS,  GASOLINE  AND  OIL  ENGINES. 

TTfe  make  special    NFARRING    POINTS    for   thlB   sorrlcfl 

po»^sc8sliiff  extreme  Itardues?  otiil  greater 

diiFBbllity  lliau  iilutliiuiii* 

SEND  FOR  DESCKIPTITE  MATTER  AMD  PEIC£S. 

DAI/CD    0     Pn      Hanura4:turer8  of  PlfttlDnm  Frodnets, 
DflfttH  &   LU.,  MEWARK,  N.  J. 

FOR  SALE. 

American  Electric  Runabout,  just  like  new. 
Address 

ROCHESTER  AUTOMOBILE  CO.» 

Rochester,  N.  Y, 


WANTED. 

Sleam  Carriage.     Write  fully.     Give  price. 
Address  H.  B.  BABSON, 

107  Madison  Street, 

Chicago,  Tll» 


FOR  SALE. 

Valuable  Patent  for  Speed  Changing  Device. 
Suitable  for  Horseless  Vehicles.      Address  or  apply  to 

H.  W.  JUERGEN,  135  W.  621.  St., 

New  York, 

FOR  SALE, — WiTitou  jrhnetnTi  In  flrsi  cilasa  tiondltlon,  hu  IffM 
(KiUUitiioiit.  t*Hi  hoi-ae  pfkWer  molin-.  f  ri>nt  Wli(x>l6  8U  lu,  in  tUiimetar,  with  9 
In.  ih-oa.  Ett^ar  whf^T*'  'Vi  In.  In  illtkmeier,  vlih  i  la.  tiita.  Hydrntillu  break. 
l)BHidt^  the  Iwo  rt-^uiilar  hrnku!», 

l^xira*.— One  iwir  4  In.  (Ire,  Twn  S  In.  tires.  Full  set  yi  tools 
speotaL  Om>  new  drWiiitf  vhiilii.  C'uTrllu^  luin|i.  Cue  UeW  extra  wJtIe 
tviiiririir  top  iinrt  cushion.  Sie-fiia  onmrnrULbly  ttntw  [nortvons.  Cun  Iw  put  nn 
and  off  iiL  IItq  mUiules.  fhls  uarrlagv  lua  bnriiniii.  A  n<.'W  Onti  Wilii  AuiilC 
efjylpments  will  cmt  |l.aOO.O(i.  Priof,  F-0,B..  Plyrrioiith.  Pii.,D,L,  &  W,n.R„ 
hOO.OU.    Reu-on  forjtelllDR,  um  eciiiii.ga  li/to^neaWA  Winton. 

FRANK  L  MeKKE,  M.D. 
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...ASHTON... 

Pop  Safety  Valvca,  Cylinder  Relief 
Valves,  Ste&m  Gauges,  Automatic 
Water  Gauges  and  Gauge  Cocks 
for 

STEAM   VEHICLES. 


THE  ASHTON  VALVE  CO.,  271  Franklin  St.,  Boston,  Ma9». 

(121  LIbarty  S1r««1.  New  York. 
BUNCHES:   -^12 IB  FMb«rt  Street.  PhMadelphit. 
UlB  Itk*  £lntt,  Cbleigg,  Ut. 


utomobile  Storage  and  Repair  Co. 


^u1 

^M  station  No.  1-37  WEST  eeth  STREET  (&U   Nloholas    fftnk  Bidg.l,  NEW  YORK. 

^Bouse  and  Care  for   Automobiles  of  all   kinds.     Storage  Batteries  Charged  and  Supplies  of  all 

^H  kinds  furnished. 


Vr^SLMil  oaxtM 


b  ooo  xsxa]a.o  d'b  t  ed. 
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STEAM  IS  THE  BEST  POWER  FOR  AUTOMOBILES 


Steam   Nlotor  Wagon. 


THIS  STYLE   NOW 
READY. 

OTHER  STYLES  TO 
FOLLOW, 
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npHE  Carriage  illustrated 
*  here  is  one  that  wiU  sat- 
isfy the  most  criiical,  for  to  it 
is  combined  the  finest  carria^ 
work  and  the  best  machinist 
^kill  and  workmanship,  and  it 
is  the  most  practical  and  satis- 
factory pleasure  carriage  one 
can  have. 


FOR  FULL  PARTICiaARS  AND  PHOTOGRAPH  ADDRESS 

STANLEV    MANUFACTURING    CO^ 

No.   117    LINCOLN   STREET,  BOSTON,  MASS. 


Facts  about  Storage  Batteries. 


By  Isaiah  L.  Roberts. 

OTHER    INFORMATION  ON  THIS  SUBJECT  BY 
WELL-KNOWN  EXPERTS  CONTAINED  IN  OUR 


STORAGE    BATTERY    NUMBER.      issue    of  September   27th. 


PRICE*    10   CENTS. 


STAMPS   OR    COIN. 


100  Sizes  and  Kinds 


CK83aor9:a8D5Dec8Sra3C9S:8:8:8^^ 
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PRESSES 

AND 

DIES. 

A  numljcr  ai  tliesc  are  rspe- 
ckilly  adapted  (or  work  on 
metal  parts  uf  Horseless  Car- 
riages. 

FtflRICUTf  MACHINE  CD,, 

Bridgeton,  New  Jersey. 
U,  S.  A. 


MUD. 


Dust  and 

^<^DlRT 


Will  soon  ruin  g'ears  atid  other  running 
pans.     FrDt*-ci  ihem  with    .     ,     ,     . 

ALUMINUM  CASES 

Wc  make  them  in  large  quantities.  Wiiie 
us.     All  kinds  of  Aluminum  Work. 


I   SiTMt 


THE  HILL,  WHITNEY  i  WOOD  CO.,  ';v'..?S 


I  Afiiii  i.  isoe. 
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A  Machine  Is  Only  as  StronjET  ^s  its  Veakest  Part. 
A  Gas  £ng^tne  is  Reliable  Only  so  Far  as  the 
Prompt  Ig^nition  of  its  Charge  Is  Assured 

THE  H-C  DYNAMO  IGNITER 

with  permanent  magnc:  fields  WILL  POSITIVELY  DO  THIS  work.  If  you  are 
tired  of  expense  and  annoyance  of  batteries,  send  for  out  descriptive  pamphlet  and 
investigate.     Il  will  surely  repay  you. 

SPECIAL  DESIGNS  FDR  AUTOMOBILE  USE. 

THE  HOLTZER-CIIBOT  ELECTRIC  CO.. 


NEW    YORK. 


BOSTON   4BROOKLINE).    MASS. 


CHICAGO. 


FOSTER'S  PATENT 
REVERSIBLE  SCREW 
PROPELLER. 

IT  AS  Balanced  Ball  Thrust,  Perfectly 
1  *  Noiseless,  No  Cog  Wheels  to 
rattle  and  break.  Stronger  than  a 
Solid  Propeller,  and  gives  better  re- 
sults. In  use  by  up-to  date  Gas  Engine 
Builders.  CataJogfue  and  Order 
Blanks  on  Application. 


For  Yachts,  LauDches  and  BQstoess  Bd&Is. 


THE  ONLY  RELIABLE    .    . 
REVERSIBLE  PfiCPELLER. 


CHAS.  W.  FOSTER, 


Inventor  and  Builder, 
NEW  HAVEN,  -  -  _  _ 


CONN.  I 


OLUME  FOUR  COMPLETE. 


(April  5th  to  September 
37th,  1899,  inclusire.) 


To  New  Subscribers  for  Two  Years. 

We  wish  to  place  these  volumes  in  the  hands  of  persons 
permanently  interested  and  therefore  offer  them  only  to  those 
who  will  subscribe  for  two  years  from  April  5th,  1899.     ::    :;    :; 


SEND  $4  AND  GET  THIS  VOLUME  BEFORE  IT  IS  EXHAUSTED. 


k 


Are  you  Building  a  Motor  Carriage?  tf  so,  send 
$j.oo  for  detail  and  assembled  drawings  of  complete 
Running  Gears,  with  latest  construction  of  steering 
cquaHz;edaxles,etc.,withalldlmensionsand  particulars. 
Addre&s  MOTOR  DESIGN  CO,,  BUFFALO,  N.  Y. 


Subscribers  who  arc  witling  to  act  as 

LOCAL  SUBSCRIPTION  AGENTS 
for  The  Horseless  AoEi  on  a  cotnmlssion  basis,  are 
requested  to  communicate  with  the  Editor. 


FOR  SALE. 

"Locomobtle,"  Style  No.  z,  has  only  been  used  a  few 
weeks  by  experienced  operator,  looks  a&  good  as  new. 
Has  electric  bell  and  electric  light  to  see  watergauge, 
also  patent  lock  for  lever.     Sold  for  no  fault. 

Price  $700.  delivered  immediately  in  Baltimore, 
F,  O.  B. 

Address  M.  GILLET  GILL. 

Care,  Martin  Gillet  &  Co., 

Baltimore,  Md. 
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THE   AUTO-SPARKER" 


(i)     Starts  and  ruus  gas   fengibes    as  easily  as   best   batttriCSi. 

(2)  DofV  POt  burn  up  electrodes,  ,.         .,         ,,         ,,         ., 

(3)  Sftvcfl  its  entire  c^st  o^cr  batteries  in  one  jc«r,      ..        ., 

(4)  Machine  is  durable— nothing  tq  w^ar  out  but  abaft  and 

friction  puUey,  and  these  should  Last  Tor  years.     .. 

(5)  Hundreds  in  use — every  machine  is  tested  And;  guaraoiteed 

to  do  the  work  ctatmed 

(6}    Automatic  governor,  regulates  ftpeed  of  dyoamo  no  matter 

what  size  or  speed  of  fly-wheel  of  engioe- 
{j)    You  n«ed  00  battery.     Auto-Sparker  can  he  fastened  to  floor 

as  in  cat  or  on  bod^  of  any  g£.s  eag^oe  or  Automobile^ 

OlMENSIONB  AND  WIICH'T 

DimeostoDs,  ioJxiox6jf  inches.    Weight,  23  lbs. 

Fur  pric«.s.  ^dOriMi  any  MJkDE  FOfl  EITHER  "TOUCH"  OR  "JUMP  "  SPARK 

o«Enp„.Ma.u..aur«.r       j^^    Molslnger    Devic©    Mfg.  Co. 

PENDLETON,  IMD. 


You  have  all  heard  of  DURYEA  Motor  Vehicles. 

f^PMT'T?  AT        r^OMT^ROT  T"^«y  have    Keen  before  the   public  for  five  years.     They  embody 

\.>J-iIl|  J.  XVTLL^  \^\^1^  J.  J.V\-/J-^#  many  valuable  features  developed  in  that  time.  Otic  of  Ihesc  is 
foiiraf  >.>'ntr(>l By  a  sTi^^Ii-  htinif  ^'ou  cannot  appreciate  this  till  you  have  ufed  it.  Vou  know  thai  in  driving  a  horse  it  is 
oden  convenient  ornecefisfl-ry  to  tiake  the  reins  in  one  hand  or  to  hand  them  to  your  companion.  Ycu  know  thai  an 
auiomot>itc,  like  a  bicycle,  needs  a  band  nn  the  lever.  Vou  can  therefore  readily  see  that  it  is  espetially  desirable  to  be  able 
lo  pa&s  the  comrol  to  your  cumpanion  at  any  lircje  and  yet  be  able  to  lake  it  again  at  will.  H  your  wife  wishes  to  drive 
where  the  traffic  is  light  ;  if  your  friendl  desires  to  try  how  easy  it  is;  if  you  wish  to  hutlon  your  coat  or  arrange  the  robes* 
ju5i  hand  over  the  lever.  It  i^  bcfwcfn  the  riders  at  the  front  edge  of  the  ^eat  ^here  it  is  grasped  by  the  hand  naturally 
from  either  side.  A  sidewise  movemeoi  steers,  0  twist  of  the  wrist  throttles  the  motor,  while  raising  the  band  stops  the 
vehicle.  It  is  more  <^a£y  and  ciatural  than  guiding  a  saddle  horse.  It  is  simple,  convenient,  neat,  out  ot  the  way,  and  up 
to  date'     "  One  hand  does  it  ail."     For  other  advantages  write  to 

DURYEAj.    READING^  PA.,  PEORIA,  VLL^  at  LOS  ANGELES,  CAU 


...WARNING... 


All  persons  are  hereby  notified  that  the  De  Olon  &  Bouton  Gasoline  Motor  Is  patente< 
In  the  United  States  ^  No.  693»877,  dated  November  16th,  1807),  and  are  warned  that  any 
infringement  on  this  motor  by   its  manufacture,   sale  or  use  will  be  prosecuted  to  the 

full  extent  of  the  law,  _^_  >^,«-..    «—..„.-.   .   ^  .      _ 

DE  DION,  BOUTON  &  CO.,  Paris,  France* 

The  above  letter  from  Hhe  rnnnufacturcTS  and  patentees  of  the  De  Dian-Bouion  Motor  should  be  a  autficient  warning  to 
the  public  ul"  the  great  risk  ihev  run  in  purchasing  cheap,  worthless  imitations  of  the  De  Dion-Routon  Co  *s  Motors,  which  arc 
liable  to  be  seized  at  any  time  no  matter  In  whose  hards  they  may  be  found.  Unscrupulous  manufacturers  are  deceiving  the 
public  by  claiming  that  their  imitations  are  a&  good  and  better  ihan  the  genuine  Dt  Dion,  but  they  do  not  dare  contest  their 
motors  ajjainst  the  l!le  Dion-Bouton  Motor.  All  the  De  Dion^BQutoii  Motors  have  their  name  plainly  marked  on  them;  all  olhefs 
are  imitation^.  The  De  Dinn-Bouton  Motors  can  onlly  be  purchased  through  me  as  I  have  the  sole  United  States  agency  tor 
them  as  well  b.s  for  the  tricycles,  quadri cycles,  motor  vehicles  and  all  parts  for  repairs.  All  the  leading  manufacturers  of 
bicycles  in  Europe  are  to-day  makioR  mcitar  tricycles  and  liubt  mtilor  carriages.  Over  two-thirds  of  ihcm  use  the  De  Dion- 
Houton  Motor  exclusively,  and  I  cau  safety  say  that  there  arc  more  De  Dion-Bouton  Motors  sold  to-day  In  Europe  than 
al!  other  makes  combined.  American  manufacturers  should  lose  no  further  time  starting  in  this  coming  Indusirjr.  Those 
who  arc  first  in  the  ticid   will  do  the  business. 

Tbe  principal  thing  in  a  motor  vehicle  of  any  kind  is  tu  have  a  reliable  motor.  In  securing  the  Dc  Dion  you  can  make 
no  mistake.  Every  motor  is  guaranteed  and  they  are  in  use  all  over  the  world-  Arrange  at  once  for  the  quantity  you  want 
for  the  season,  as  the  number  is  limited. 

I  have  also  secured  the  United  States  agency  for  tbe  Hydra  dry  batteries  for  motor  tandems,  Ericycies,  quadricycies 
and  motor  carriages.  This  is  the  moat  reliable  and  longest  lived  battery  made  in  France.  I  have  also  secuicd  important 
agencies  for  other  motor  vehicle  accessories,  such  as  spark  coils,  igniters,  etc,  etc.,  and  am  prepared  to  sell  to  the 
American  trade  in  targe  or  small  quantities.     H  you  re<ju]re  any  motor  vehicle  pans,  write  me  for  full  infotmaiion. 

KBNIVETH     A.     SKINNER, 

^0/0  Agent  for  f/>a  i/nited  Sialet, 


268  MASSACHUSETTS  AVENUE, 


BOSTON,  MASS. 


USE  THE  GENUINE... 


l^ELLYSPRINQFIELD 

*^     50L1D  RUBBER  TIRES 

...ON    AUTOMOBILES. 

They  are   SAFE,   SWIFT  and   SURE,  and  exceed  In 
durability  the  difference  in    COST. 

LET  us  SEND  YOU  LITTLE  FOLDER  TELLIttC 

ALL   ABOUT    THEM. 


Consolidated  Rubber  Tire  Co 

40    WALL    STREET,    NEW  lYORK. 


THE   HORSELESS  AGE. 


Vot.  I.  Ko.  S.  Aprft 


STEAM  BOILER  NUMBER 

DECEMBER  6th,  1899, 

Symposium  of  Steam  Vehicle  Engineering. 


Dealing  thoroughly  with  this  most  interesting 
problem  as  related  to  vehicles. 


LEADING    ARTICLES.    , 

Steam  Boilers  for  Motor  Vehicles,  by  R.   I.  Clegg. 

General  Data  on  Steam  and  Fuel,  by  A.  H, 

Advantages  of  Circulation,  by  S,  D.   Mott. 

Efftciency  of  Small   Boilers,  etc.,  by  A.    M.   Herring, 

Automobile  Generators   Under  the  Law,  by  Perry  B,   Rawson, 

Considerations  in  the  Design  of  Vehicle  Boilers,  by   P.   M,   Heldt. 

Shell  or  Water  Tube  Boilers?  by  Wellington  P.   Kidder. 

Boiler  Feeding   Apparatus,  by  R»   L  Clegg. 

A  Practical  Method  of  Utilizing  Exhaust  Steam,  by  Edwin   Kilburn. 

Oil  Fuel  Burners,  by  R.  I.  Clegg, 

A  Coil  Boiler  for  Automobiles,  by  W.   H,  Wakeman, 

The  Elihu  Thomson   Flash  Boiler  and  Steam  Vehicle  System,  by  L.   H. 

Design  for  an  8  H.   P.  Water  Tube  Vehicle  Boiler,  by  H.  K.   Burr. 


Vehicles,  Boilers  and  Engines  described  and  illustrated 

64    PACES.  56    CUTS. 

PRICE,    10    CENTS,    STAMPS    OR    COIN. 


SUBSCRIBE    FROM   THTS   NUMBER* 
ta.OO  A   YEAR  IN    ADVANCE. 


THE    HORSELESS   AGE, 


ISO    NASSAU    STREET,    N.    Y. 


,  ApHi  n.  ino. 


THE   HORSELESS  AGE. 


SORIENT 


TOGO 
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SUCH  is  the  proposition  as  it  now  exists  in  Europe — five  motorcycles 
to  two  motor  carriages.  The  result  of  long  experience.  The  passage 
of  the  experimental  stage  led  up  to  the  runabouts  as  the  popular 
vehicles  for  style,  comfort  and  speed.  The  most  reasonable  in  price — the 
most  reliable  in  operation. 

The  Orient  Autogo  is  the  combined  product  of  two  great  countries — 
French  ingenuity  and  American  mechanism.  It  is  fitted  with  either  the 
Aster  or  De  Dion  motors — is  convertible  into  a  tricycle  or  quadricycle — 
and  comes  to  you  fully  guaranteed  to  fill  all  requirements  at  the  minimum 
running  expense.     Write  to-day  and  get  the  whole  story  to-morrow. 


WALTHAM    MFG.  CO.,  waltham,  mass. 


THE  HORSELESS  AGE. 


Vftl  It.  No,  1.  Ap 


RECEIVER'S  SALE. 

PLANT  and  MATERIAL  °"^^S.rLK. 

AT   AUCTION, 

WEDNESDAY,   APRIL   25th,  at   2   p.m.  prompt,  on   the   Premises,  BAY  WAY, 

near  Elizabeth,  N.  J* 

The  undersigTied,  by  virtue  oi  an  Otder  of  the  Court  of  Chancery,  of  N.  J.,  will  »el(  on  ibe  above-named  dale,  IN  JUOTS, 
Positively  Without  Keserve,  on  lermf  lo  be  made  knowni  at  iho  Sale,  the  foUowjnff  maierial : 

LUMBKH*  a.  large  finnntity  of  HiiCHt  g^radjBs^  Nplundidly  seasoned;  IKON,  Cnst^  Mulleable 
and  Koiiffli  ;  CAST  STKEL,  TOOL  STEEL,  BOLTS,  NUTS,  WA8HEK8,  SCItEWS,  RIVETS, 
NAILS.  DKADH,  TACKS,  SPUING8.  FILES,  BRONZE  and  BKASS  TUIMMINGS, 
ELECrRICAL    MATERIALS,    BELTI^■G,    BirBBER,    OLAftS,  PAINTS,  Etc.,   Etc.,  aod» 

IN    ONE    PARCEL, 
ALL  THE  REAL  ESTATE.  BUILDINGS,  MACHINERY,  FIXTURES,  MOTORS,  PATTERNS,  TOOLS, 

and  ALL  P£:kSONAL.  PKOPKKTY,  except  tlie  Merchandise  mentioned  to  be  Sold  In 
Lots  an  above. 

Plant  covers  88  Acres;   ihe  s«v*n  Liuildings  have  100,000  i^qiiarc  feet  of  floor  space.     Railroad  and  iiJcwaier 

facilities  unexcelled.  The  AllantJc  or  Pacific  Coast  offers  no  better  or  morK  advantageous  localiun  fof  Car  Building,  Automobile, 
Locomutive  or  Ship  Machinery  Building  ihan  the  above  site.  The  Machinery  and  Tuulg  are  up  to  dale  and  nearly  new.  Everything 
in  ihe  shape  of  Labor-Saving  Devices  has  been  adopted.  The  place  is  ready  (or  the  beginning  of  opeiaiions  at  a  day's  notice  The 
Electric  Lighting  itisUllaJion  i&  Al  ;  Artesian  Wells  ;  Sanitary  arrangements  o(  the  best.  Permits  for  iht  inspcclian  of  the  Works 
can  tr  hat!  from  the  Receiver.  Room  709,  Nn.  95  Liberty  Street,  New  York,  where  the  Inventory  of  the  Personal  Property  \b  od  file 
and  may  be  inspected,  and  where  also  copies  of  the  description  of  the  Real  E«iale  may  be  obtained. 

ALBERT  A,  WILCOX,  Receiver. 

JOHN  G.  STEAD,  Auctioneer,  Romaino  Building,  PaterHon,  N,  J. 


?* 


SPECIAL  OFFER. 


BACK   NUMBERS. 


l^rt.«W»V"»'Si"f«i'«*-~-Tj"l««li*lA»S^\«*S.*l.^A."j^ 


We  have  no  more  complete  files  and  have  decided  to 
offer  miscellaneous  back  numbers  of  THE  HORSELESS 
AGE,  from  December,  1895,  to  March,  1899,  at  the  fol- 
lowing prices: 


6   ASSORTED. 


50   CENTS, 


The  Horseless  Aqe, 


American  Tract  Society  Building, 

Ma*Aau  and   Spruce  Streela, 


NEW    YORK. 


fAND  AND  POWER  PUMPS  [°;  ^,\V4 

Auiomobjles  and  PnciiinaLic  Tired  Wagons 

6LEAS0N-PETERS  AIR  PUMP  CO., 

MANUFACTURERe» 

WEST  HOUSTON  STREET.         NEW  YORK,  U.  S.  A. 


2  to  2  H.  P,  Easeline  Motors 


(WITH  OH  WITHOUr  WATER  JACKED 

mmmi  io  umm 

VERTICAL  Ofi  HORIZONUL. 
ELECTRIC  IGHLIION.    :: 

%M  Lh^kd  ficUiry  ftullnblo  foreiperimontal 
wcrk.  Any  aiyle  iiT  I'ftrHiiReliilUt  i^-cirdt^r 
fri>iii  owner's  Urawln^a.  ^.ATg6^  ilxtia  lor 
beavr  veihldu  In  i^uiae  or  uonBtmoUDa. 

mw  AUTOIDBILE  CO., 

10-12  Clinton  Street,  Brooklyn.  N,  Y. 


There  is  another  recogniaed  good  thing  about  DURYEA  Vehicles, 


SIMPLICITY, 


They  are  simple.  This  does  not  mean  that  they  lack  necessary  (camres,  but  ihai,  although 
potsessing  all  necessary  and  valuable  fittings  lo  adapt  them  to  the  needs  of  iheir  purchasers, 
^^^^^^^^^^^^^^^^^^^  (hey  are  slill  not  complex.  The  motof  la  mounted  with  slittft  crosswise  the  vehicle;  a 
sprocket  runs  loose  on  said  sh^ft  and  may  be  gripped  to  it  by  a  clutch  ;  and  a  chain  connects  to  a.  larger  sprocket  on  the 
rear  kRle,  Nothing  mere  on  all  ordinary  roads-  For  heavy  wori;.  like  hills  and  mud,  or  reversing,  a  puwer  gear  is  thrown 
ia.  This  is  compactly  arranged  al  the  side  of  the  fly  wheel  and  revolves  with  it  inactive  at  ordinary  speeds.  It  i?  therefore 
not  noisy,  not  liable  to  gei  out  of  order  nor  a  source  of  l05t  power.  TJie  steering  handle  throws  it  in  gear.  There  are  no 
countershafts  with  extra  hearings,  no  gears  running.  The  motor  has  a  fuel  tank,  a  water  tank,  a  dynatno,  a  mixer  and  a 
mtifHeT.  So  open  fire,  no  gasoline  unider  pressure,  no  slcam,  no  pumps,  gauges  nor  cocks.  May  be  operated  as  well  in 
Ihe  dark  as  in  the  light  Cannol  be  burned  nor  blown  up,  Alt  parts  are  accessible  (rom  the  top  of  the  carriage.  The 
S'teeriag  and  running  gears  are  the  simplest  yet  shown.    Our  diagram  tells  the  story.     For  further  facts  write  to 

DUR V EA,    READING,  PA.,  PEORIA,  ILL.,  or  LOS  ANGELES,  CAL, 


SAI 

3-15-17- 


RIGS  THAT  RUN. 

THE    KIND    YOU     HAVE     BEEN     LOOKING    FOR. 

COMPACT,    DURABLE,    EASILY    MANAGED, 

BUILT      TO      LAST.         IF   YOU     ARE     AT 

ALL      INTERESTED       IN       SUbH       A 

VEHICLE,  WRITE  AT  ONCE  FOR 

CATALOG     TO 

NT  LOUIS  MOTOR  CARRIAGE  COMPANY, 

19  Vandevertter  Ave.,  ST.  LOUIS,  MO.,  U*  8.  A. 

"  Early  Orders  Secure  Earty  DellverleSf 


THE   HORSELESS  AGE. 


Vol.  I,  No.  t,  Ap 


A    PERFECT   AUTOMOBILE    EQUIPMENT. 


THE 


EMPIRE  BALL-BEARING  AXLE 


AND 


ROBERTS'   WHEEL. 


PATENTED. 


A  tine  anh,  thorough!/ 
ttsted  by  acfua/  use 
uflrffiT  aft  cfassea  ei 
tfshiclea,  giving  perfect 
tatisfvct/oa. 


automobi/et  arfd  hsary 
trucks.  Mam^s  Of 
users  a/Id  toititncniafi 
furnS$hid  on  apptica- 
Hon. 


NONE  SO  NEAR  ANTI-FRICTION. 

SUPERIOR  TO  ANY  OTHER  AXLE  FOR  ALL   KINDS  OF 

MOTOR    VEHICLES. 


AXLE    DEPARTMENT. 


THE  CHICAGO  SCREW  CO., 

Address  all  cnmmunicatlons  to  tl:c  Coinpany. 


CHICAGO,  ILL. 

Send  for  Catalogue- 


EXPLOSIVE  MOTOR  NUMBER 


January  17th,  1900. 

LEADING    ARTICLES 

The  Hydrocarbon  Engine  as  a  Source  of  Energy*  by  Elwood  IIaynes. 

General  Deductions,  by  Henry  W.  Stbuss. 

The  Gasoline  Engine  Indicator  Diagram,  by  K.  C.  Oi.[ver. 

Vaporizers  and  Carbureters,  by  Herbert  L.  Towle. 

Ignition  and  Ignition  Troubles,  by  P.  M.  Heldt. 

Coils  and  Sparks,  by  E.  J.  Stoddard. 

The  Vibration  of  Explosive  Motors,  by  Herbert  L.  Towle.  ~ 

Gasoline  and  Gasoline  Mixtures,  by  E.  J.  Stoddard. 

Multi-Cylinder  Engines,  by  P.  M.  Heldt. 

Gasoline  Vaporizers  and  Carbureters,  by  Henrv  W-  Stbuss, 

Balancing  a  Motor  Carriage,  by  E-  C  Oliver. 

Explosive  Motor  Data,  by  R.  I.  Clegg. 

An  Explosive  Motor  In  Detail^  by  R.  I    Clegg. 

72  pp.      PRICE,    ro  CENTS,  Stamps  or  Coin. 

SUBSCRIBE  FROM  JANUARY  1st.  AND  YOU  WILL  GET  THIS   NUMBER.    $2.00  A  YEAR. 


The  Horseless  Age, 


150  Nassau  St.,    New  York. 


,  Ko.  t  April  U,  1900, 


THE  HORSELESS  AGE. 


FOUR  HORSE-POWER  DUPLEX  MOTOR  FOR  AUTOMOBILES 


Lightest  Motar  for  Its  Power  made 
In  the  World.  Weight,  92  Ibi.  Air 
Cooled  No  Water  Jacket.  Speed 
can  be  changed  automatically  Trom 
the  slowest  to  the  fastest.  Electric 
Ignitloa.  Self  Oiling.  Noiselesf.  No 
VibratioD 


PATENTED  IX  AMERICA  AND  EUROPE. 


BEWARE  OF  IMITATIONS. 


CREST    MANUFACTURI^G    CO.,  Dorchester,  Mass.,  U.  S.   A. 


THE  BILUNGS  &  SPENCER  CO.'S 

DROP  FORGED  10  AND  14-IN.  WRENCH, 


Semi  and    Full  Finished  and 
Case  Hardened. 


INDISPENSABLE   TO    A 
MOTOR   VEHICLE. 


DROP  FORCINGS  FOR  AUTOMOBILES. 

Unequaled  t^acllitle?  tor  MeetlnE  RequlremantB  In  thl«  Line. 

THE  BILLINGS  &  SPENCER  COMPANY,  n-rtf^rd.  eonn.u  s  a 

Automobile  Storage  and  Repair  Co. 

station  No.  |-S7  WEST  eOth  STREET  <8t.   NIoholA*   Rink   BtdffJ*  NEW  YORK. 

Mouse  and   Care  for   Automobiles  ol   all  kinds.     Storage  Batteries  Charged  and  Supplies  of  all 

kinds  furnished. 

Pacts  About  Storage  Batteries. 

By  Isaiah  L.  Roberts. 

OTHER  INFORMATION  Oh  THIS  SUBJECT  BY 
WELL-KNOWN  EXPERTS  CONTAINED  IN  OUR 

STORAGE    BATTERY    NUMBER.      issue   or   September   27th. 

PRICE.    10   CENTS.  STAMPS   OR    COIN, 


WANTED.— K»/.  /,  iV^.  /,  For.  2,  No&.  5,  6,  7,  8, 
g,  10^  and  Vol.  j,  No.  I.  A  tiew  number  of 
the  weekly  will  be  given  in  eachaflge  for  any  one  of 
these,  1/  in  good  condition,  and  for  Voh  1,  No.  1, 
four  numbers  will  be  giveu  if  in  good  condition. 
HORSELESS  AGE,  American  Tract  Society 
BuUding-^  Nassau  and  Spruce  Streets,  New  York. 


WANTED. 

special  contributors  to  The  Horseless  Ags  on 
all  important  subjects  relating  to  Motor  Vehicles. 
Fair  compensation.  Address  The  HoRSEtEsa  Aoe, 
150  Nassau  Street,  New  York. 


f 


THE   HORSELESS  AGE. 


Vol.  B,  No.  S,  April  5 


STEAM  IS  THE  BEST  POWER  FOR  AUTOMOBILES 

Steam   Motor  AVagon. 


THIS  STYLE  NOW 
READY. 

OTHER  STYLES  TO 
FOLLOW. 


U 


'T'HE  Carriage  illustrated 
'  here  is  one  that  will  sat- 
isfy the  most  critical,  for  in  ii 
is  combine' I  the  finest  carriac;e 
work  and  the  bt-M  machinist 
i^kill  and  workmanship,  and  it 
is  the  most  practical  and  satis- 
factory pleasure  carriage  one 
an  have. 


FOR  FULL  PARTICULARS  AND  PHOTOGRAPH  ADDRESS 

STAHLEV    MANUFACTURING    CO. 

No.   117   LINCOLN  STREET,  BOSTON,  MASS. 


DIAMOND  TIRES... 


DIVIDE 

YourU 
Orders 

We 

Desire 
Compari- 
son 


KRON,  0, 


RESULT 

WE  LEAVE  TO  YOU 


OUR 
CONSTRUC- 
TION 

ORIGINATED 
WITH    US 

IMITATORS 
OFFER 
INDUCE- 
MENTS 
IN    PRICE 


DIAMOND  RUBBER  COMPANY, 

^v^Akron,  O. 


THE  NEW  YC 


fKQftM   rOUNDllllOMft. 


THE  HORSELESS  AGE. 

EVERY  WEDNESDAY. 

DEVOTED  TO  MOTOR  INTERESTS. 


Vol.  VI. 


NEW  YORK»  APRIL  11,    1900. 


No.  2. 


THE    HORSELESS    AGE. 

E  F.  DraEESOLLr  Mto  uid  Proprietor. 

PUBLICATIOM   OfFlCm  : 

AnERicin  TticT  Society  Building,     -      150  Nassau  Street, 
NEW    YORK. 

HERBERT  LADD  TOWLE,  A»oclata  Edilor, 

SUBSCRIPTION.  rojL  the  Ukitkd  Status  and  Cakada, 
|2.oo  a  year,  ia  advance.  For  all  foreign  conntriea 
i&cluded  ia  the  Postal  UDioD,  43„oo, 

COMMUNICATIONS.— The  Editor  will  be  pleased  to  receive 
commutiicattoas  od  trade  topics  from  any  authentic 
source.  The  correspoodeot's  name  should  in  all  ca£«$ 
be  given  as  an  evidence  of  good  faith,  but  will  not  be 
published  if  specially  requested, 

C^  One  week's  notke  required  for  discontinuance  or  cha.nge 
or  advenisfineiits. 

Tri  HoxfiELKSS  AcB,  i^o  Nassau  Street,  New  York. 

Bnteied  &t  the  New  Yotk  post-office  as  secoDd  cl&st  mAttav. 

•Ott  aecouBt  ot  fli«  cxcc«al%e  <ll*«:«iiDtB  ciiarv<i4 
Ity  Xm-ww  Toric  bank.B  on  ntnall  ctievk»  under  tbdr 
■ew  mie.  vnbflcrltiera  are  reqa«tcd  la  remli  tr^ 
P**!  Oflloe  or  Exprcfl*  lUDUCy  order  or  N.  T.  dr^n. 


E,  P.  Ingcr^oll.  Editor  of  The  Horseless  Age,  is  making  3 
trip  through  the  Wi^st,  which  will  occupy  a  month  or  more. 


For  the  Hutual  Good. 


Aniiing  the  obstacles  which  have  10  be  overcome  by  the 
motor  carriage  in  winning  its  way  into  universal  favor,  and  by 
far  the  rnosl  fomiidabie.  is  unquestionably  the  almost  imiversal 
tgnomnce  of  the  public  regarding  its  nature,  capabilities  and 
L.]MDdling.  In  the  latter  particular  even  the  useri;  of  motor 
rdtriages  have  at  first  much  to  learn,  and  unfortnnately  they 
liave  lo  gain  most  of  their  knowledge  unassisted,  and  at  their 
own  expense.  The  lessons  given  by  the  dealers  in  these 
vehicle*  rclale  chiefly  and  necessarily  to  the  matter  of  con- 
trol, ^ince  it  is.  in  the  nature  of  the  ease,  impossible  to  give 
each  purchaser  a  complete  mechanical  education,  with  instruc- 
tions what  to  do  in  any  one  of  the  hundred  and  one  con- 
tingencies which  will  inevitably  arise.     The  pupil  thefefore 


goes  through  these  lessons  with  the  assumption  that  the  vehicle 
is  in  perfect  order,  and  his  education  in  the  art  of  keeping  it  so 
begins  only  when  he  gets  the  vehicle  on  the  road. 

It  is  at  this  point  that  all  the  uscra  of  motor  carriages  can 
derive  mutual  benefit  by  exchanging  notes  of  thetr  experiences 
in  the  handling  of  the  machine  and  its  maintenance.  It  must 
doubtless  be  admitted  that  the  owner  of  an  automobile,  who  is 
not  blessed  by  nature  with  an  Instinct  for  things  meclianical,  is 
in  a  dcaperate  ease,  and  a  weekly  visit  to  the  repair  station  Is 
probably  his  only  hope.  We  believe,  however,  that  most 
owners  of  motor  carriages  liave  acquired  them  because  they 
take  pleasure  in  posse.'^sing  and  operating  such  a  piece  of  almost 
sentient  mechanism  as  a  good  motor  carriage  soon  proves  itself 
to  be.  These  persons  are  not  by  any  means  mechanics  by 
profcsMon.  They  may  be  physicians,  lawyers  or  men  of 
business ;  but  either  at  once,  or  before  they  have  handled  a 
ciirriage  long,  they  begin  to  feel  an  interest  in  its  mechanism 
for  the  mechanism's  sake.  If  breakdowns  occur,  as  break- 
downs will  they  take  pride  in  tclhng  just  how  they  tided  over 
the  difficulty  f  how  they  disconnected  a  cylinder,  patched  the 
sprocket  chain  together,  traced  a  short-circuit,  or  tied  on  a 
tire.  Doubtless  they  soon  learn,  hut  unquestionably  they 
would  be  better  prepared  for  the  emergencies  as  yet  unen- 
countered.  if  each  had  the  benefit  of  the  other's  experience. 

The  Horseless  Age  urges  every  one  who  has  had  experience 
of  the  sort  That  is  not  covered  in  books  to  use  its  columns 
in  describing  the  same.  It  takes  time  to  sit  down  and  write  3 
letter,  but.  we  are  sure  that  the  writer  will,  in  the  end,  he 
licnefiicd  by  the  responsive  efforts  of  others,  and  by  the  dis- 
cussion which  we  hope  will  be  evoked  by  such  communications. 

Wherever  sketches  are  needed  to  make  clear  the  writer's 
meaning,  we  would  urge  that  they  be  made.  No  matter  how 
rough  they  are,  we  will  see  that  they  art  properly  reproduced. 


A  Step  in  the  Right  Direction. 


The  appointment  of  an  advisory  committee  by  the  Auto- 
mobile Club  of  Amedca  shows  that  it  intends  to  make  the 
automobile  something  more  than  a  mere  ex£u?e  for  social 
functions.    The  committee  is  to  conaide  all  questions  relating 
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to  tours  and  ninSj  and  to  exhibitions  and  tests  of  different 
vehicles. 

If  the  matter  of  eompclitive  tests  is  taken  up  seriously,  the 
dwb  can  do  great  service  in  the  Mflse  of  auiomobilism.  Such 
exhibitions  will  ijot  only  scrve  to  give  publJciiy  to  the  new- 
method,  bwt  will  be  of  value  to  builders  and  u^crs  alike,  and  we 
hope  that  the  Antomobilc  Club  will  us«  its  best  efforts  in  this 
direction. 


The  Transcontinental  Highway,  proposed  by  the  Automobile 
Cttib,  will  be  a  gOOd  thing  when  we  get  it-  It  seems  a  mfetake 
to  «5.  however,  to  call  it  a  National  Highway.  At  best  it  will 
be  a  highway  connecting  the  counties  through  which  it  runs. 
and  no  automobilist.  touript,  or  tiller  of  the  soil  is  likely  to 
jciitrney  from  one  Stale  to  another  over  dirt  roads  and  stones 
in  order  to  share  in  its  bles<;ings-  What  we  want  is  reason- 
ably good  ro.tds — roads  which  shall  be  durable  without  being 
sandpapered,  through  every  county  of  every  State. 


The  Aftermath. 


The  Westminster  Gazette  priats;  the  following r  Since  their 
flotation,  the  Lawson  motrvr  companies  seein  to  have  spent  most 
of  their  time  in  defendmg  attiDns  hrmight  by  shareholder?! 
desiring  the  return  of  their  money.  There  have  been  neicntia- 
tinnc,  and  the  director.'!  have  come  to  ternr:— they  have  even 
reconstnirted  to  wipe  off  old  Fcorcs:  but  still  the  action-;  con- 
tinue. The  latent  h  that  of  Ftankcnburir  vs.  the  Great  Hnrse- 
lt^<i  Carriace  Co — the  Great  Hopclc?*;  Carriage  Co.,  as  it  ha^ 
been  called.  Oii  the  alteRation  nf  mi'reprcseniatlons  of  fact 
and  of  misleading  concealment  in  the  pro^^pectu^s,  he  has  ob- 
tained legal  victory  over  the  comnanv.  and  the  companvV  ap- 
peal to  have  the  action  di'^mis'^ed  ha^;  iiist  been  lost-  Tt  daimed 
that  it  had  (tone  into  liqtiidatinn,  thnt  the  a«Fets  had  been 
transferred  from  one  comnanv  to  another,  that  the  action  was 
frivolous  and  vexatious,  that  the  plaintiff  had  =at  dnwn  for 
three  years  after  the  allotment  of  'ihares  to  him  and  for 
eighteen  months  after  the  b'qu'dstinn — and  yd  the  court  f.ivor? 
Mr,  Frankenbiire.  Tt  refuse*;  to  dJimi"  the  action,  and  de- 
clares that  the  eomnany  mii^t  take  itF  stand  and  plead. 


A  Prize  Essay  on  Speed. 


fit  will  be  recolleeicd  that  Henry  Edmunds  kindly  offered, 
throuph  the  committee,  a  nriw  of  .t  ro  for  the  best  essav  on 
Speetl,  The  following  is  the  essay  which  has  been  adjudged 
to  be  the  best  of  those  submittedl : 

In  arriving  at  a  satisfactorv  definition  of  what  should  he  the 
speed  of  a  motor  vehicle  it  is  necessary  first  to  consider  sen- 
arately  each  class  nf  5iich  vehicles,  and  takine  as  a  whole  the 
entire  body  coming  within  the  Government  tarn  limit,  I  pro- 
pose to  divide  it  into  three  classes  and  consider  each  on  its 
merits. 

Two  other  vital  potnls  should  be  eon^iidererl,  these  heinu 
first,  the  construction  of  the  rarri.iees  themselves,  and  secnntl. 
the  conditions  of  ihe  locality  where  they  may  be  ii!;ed.  To 
take  each  roint  seriatim: 

First — Cor^truction.^Commenrinjr  with  the  heavv  motor 
vehicles  first,  these  heing  for  the  sake  of  brevity  all  vehicles  of 


above  2  tons  tare  weight  unladen.  It  appears  for  this  class 
the  Government  limit  oJ  5  miles  per  hour  is  fair,  for  although 
it  seems  reasonable  (hat  a  speed  of  6  miles  might  be  permitted, 
yet  in  a  heavy  vehicle  the  increased  vibration,  and  consequent 
wear  at  speeds  over  5  miles  per  hour  are  at  present  very 
marked,  unless  rubber  or  pneumatic  tires  are  used,  and  here 
so  far  they  have  not  proved  the  success  they  have  been  on 
liphler  cars^  Tt  is  significant  that  nearly  the  whole  of  the 
British  heavy  motor  vehicle  builders  state  thai  lor  this  class 
there  is  little  advantage  in  exceeding  the  Government  Jimit. 

Coming  to  the  second  class,  however,  which  comprises  those 
varyinR  between  I  and  2  tons,  and  assuming  the  employment 
of  nihhcr  in  some  form  for  the  tires,  we  find  a  higher  speed 
might  be  permitted;  this,  in  the  writer's  opinion,  being  a 
maximum  on  main  roarfs  of  15  miles  per  hour.  This  speed, 
with  the  advantaites  of  modern  construction,  and  the  provi- 
sion of  two  powerful  and  independent  hrakcs,  should  be  pcr- 
fecdy  snfe.  No  definite  advantage  seems  to  be  gained,  fudg- 
ing  by  English  experience,  in  exceeding  this,  while  on  the 
other  hand,  there  is  considerable  risk.  These  remarks,  of 
course,  apply  to  En^HsIi  conditions,  and  in  no  way  apply  to 
those  cars  employed  on  ihe  continent  or  specially  built  for 
racing  purposes. 

The  last  class,  which  is  that  nf  all  ^'ehiclcs  below  1  ton  tare 
weight,  and.  of  course,  includes  motor  cycles  of  all  descrip- 
tions, again  on  (he  point  of  construction  permits  of  a  very  high 
speed  being  saEely  employed,  both  on  account  of  their  lighter 
character  and  also  the  fact  of  their  being  uaxially  fitted  with 
pneumatic  tires.  On  the  Other  hand,  it  should  be  remembered 
that  this  class  is  far  more  numerous,  and  therefore  the  speed 
should  not  be  100  high.  For  the  reasons  before  stated,  It 
seems  that  20  miles  an  hour  should  be  the  maximum  for  this 
class  on  main  roads. 

Second — T.ocality. — Tt  is  obvious  this  is  an  important  point. 
As  before  stated,  on  pood  main  roads  a  high  speed  rate  may 
be  permitted,  but  for  street  traffic  the  conditions  arc  entirely 
different.  Bearing  in  mind  the  strong  point  o(  the  difference 
between  the  general  conditions  in  England  and  the  great  na- 
tions of  the  Continent,  for  example,  the  French,  bQ"h  as  to  the 
roads  and  laws  affecting  motor  cars,  we  must  remember  the 
entirely  different  aspect  of  the  question  In  each  ease.  It  is  to 
be  feared  that  in  a  small  country  as  Great  Britain,  and  with 
the  numerous  interests  and  prejudices  to  meet  and  study,  a 
single  set  of  regulations  would  not  operate  fairly  in  each 
district. 

The  writer  may,  however,  indicate  that  the  estimation  and 
regulation  of  the  speed  of  motor  propelled  traffic  should  not 
fte  !cft  to  persons  with  little  or  no  knowledge  of  the  subject, 
and  would  venture  the  proposal  that  should  the  growth  of  the 
motor  vehicle  industry  continue,  each  large  center  of 
traffic  should  be  provided  with  a  certain  number  of  competent 
persons  to  be  attached  lo  the  police  force,  these  being  properly 
certified  and  examined,  and  who  should  be  stationenJ  at  proper 
points  for  the  express  regulation  of  motor  vehicle  traffic. 
As  to  the  first  class  of  vehicles  the  speed  may  well  remain  as 
before  Ear  street  traflic,  for  experience  shows  that  the  heavy 
motor  vehicles  at  5  miles  an  hour  are  under  perfect  control^ 
and  there  are  very  few  localities  where  this  speed  might  be 
called  excessive, 

ft  is,  however,  very  different  with  Classes  II.  and  III., 
which  I  will  consider  together.  In  order  to  protect  foot  pas- 
sengers and  users  of  the  highway.  I  would  suggest  that  in 
passing  (brouKh  towns  the  speed  of  each  class  be  reduced  to 
one-half  (or  Cfass  II.,  and  one-ihsrd  for  Cla.S5  III.,  i.  e.,  754 
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milM  and  G  z-3  miles.  If,  however,  ihia  is  considered  awk- 
ward, I  would  suggest  the  alternative  plan  of  reducing  both 
classes  to  a  uniform  speed  of  8  miles  an  hour  through  towns, 
and  this  speed  not  |o  be  exceeded  on  cross  roads  less  than  20 
ft.  clear  width.  It  is  perhaps  !oo  much  to  expect,  but  consid- 
erh^  the  fact  that  these  cla&ses  are  by  far  the  most  numerous 
and  also  that  action  is  being  taken  by  loca!  authorities  to  get 
the  speed  of  motor  vebielcs  reduced,  it  is  sug-pested  Pafliamcnl 
might  be  approached  with  a  view  of  preventing  Interference 
with  motor  vehicle  speed  by  local  bodies,  by  fixinR  a  minimum 
speed  for  theec  vehicles  as  far  as  regards  Classes  IT.  and  ITT., 
below  which  fexcepi  as  stated  throug^h  towtisl  it  should  be 
impossible  for  thc^e  aiithofities  to  reduce  it  without  proper  a«- 
thcM-iiratiftn.  or  the  proof  of  the  state  of  the  traffic  or  locality 
demanding:  tt,  nnd  that  jf  such  was  the  case  a  board  shnitid  be 
places!  prominently  visible  with  directJoTis  as  to  speed  reduc- 
tion in  Inrge  letters  similar  to  the  welMcnown  "Cyclists' " 
danger  boards. 

With  the  provision  nf  traffic  rcffulation  by  certificated  ex- 
perts and  thr  enforfed  ob?:ervance  nf  the  rules  of  the  road  by 
all.  the  (oregoinif  speeds  stiould  be  perfcctlv  safe— Aulomobile 
Club  Notes- 


For  a  Transcontinental  Highway* 


The  Automobile  Hub  nf  America  held  its  first  dinner  Mnn- 
dav  nicht.  April  2.  at  the  Waldorf- ^stn^a  Hotel  tn  thi.=; 
div.  The  especial  object  of  the  occasion  was  lo  <itart  the 
aeflation  for  a  transcontifietital  hiehwav,  and  several  promi- 
nent 5pealieT3  were  on  band  to  uree  the  cause  alonff.  These 
include,  .inmnir  others.  Gen.  Nelson  A.  utiles,  head  of  the 
commhtee  havinc  ihe  matter  in  cbarpe:  Cnl.  A,  A,  Pope. 
cic-Mavor  William  L.  Strong  and  Tsasc  B.  Potter,  ex-presi- 
de^nt  o(  ihe  t^  A.  W  Others  present  were  Col.  Fcfer  Michic. 
of  the  West  Point  Mibtarv  Aesdcmy:  Col.  R.  L.  Hoxie.  of 
ihc  Corns  of  KnRineers.  U  ^.  Army;  Col.  S.  E.  Ttltitian.  of 
West  Point:  Francis  E,  Stanlev.  nf  Newton.  MaBS_:  Col. 
John  Jacob  .Astnr.  Julian  Hawthorne,  A.  "R.  Sbatluck.  chair- 
man of  (he  club'''  cnnimiKre  on  good  roads,  and  AmzJ  L, 
Barber 

-About  a  hundred  persons  were  present,  and  resohitions 
were  adopted  which  bccan  by  nrnpnstncr  a  route  from  Porf- 
latiid.  Me  ,  ihrnnch  Rr"=tnn,  Albany.  Syr-imse,  RncheStef. 
BuffaTo.  Nintrara  F-iIt's.  Erie  f  Pa  ^.  Cleveland  and  Toledo  fO.V 
-Adrian  and  Cold  water  (Mich.).  Elkhart  and  South  Bend 
find.).  Chicaffo.  Bavenport.  Des  Mnincs  and  Conncil  Bluffs 
f  Tl  V  Omaha  Tmroln  and  Hastinits  f  Neb  V  Denver,  Salt 
t.ake  and  Sa^ramenlo  to  San  Francisco.  A  sonlborn  branch 
from  St  Antnystine  "hmucrh  Savannah.  Charleston.  Rreh- 
mond.  Wasbincton,  BalfSmore.  Philadclnhia  and  New  York 
to  Albanv.  and  Paeifif  Cnast  br.ineh  from  Seattle  throufrh 
Portland  fOre  )  and  San  Frandsco  to  I-ns  AngcTes  were 
likewise  proposed.  The  resolutions  further  recommend  that 
CinRTCss  be  petitioned  lo  auThorlyc  a  survey  of  the  route 
named,  such  siiri-ey  to  be  nerffirmrd  in  four  sections  and  if 
nn^sibfe  within  foitr  years,  the  section  between  Eo-iifon  and 
Chicago  the  first  year,  iJral  between  Chi  capo  and  Omaha 
the  second  rear,  that  licween  New  York  and  St.  Augustiire 
th»  third  vear.  and  the  remaininjr  portions  the  fourth  year, 
It  was  propo<;ed  that  the  expense  be  met.  one-third  by  Con- 
(CressionaT  appropriation,  one-third  by  the  States  for  those 
tMrtions  Ivinjr  withfn  their  respective  boundaries,  and  one- 
third  by  the  counties,  towns  and  cities  through  which  the  road 


should  pass,  while  the  owners  of  the  property  benefited  be 
asked  to  donate  the  right  of  way.  The  need  of  ample  width 
and  of  tine  avoidance  of  curves,  to  meet  the  conditions  of 
au  lomobiie  travel  at  high  speed,  was  dwelt  upon,  and  a 
right  of  way  of  120  ft.,  with  foad  width  (for  the  present)  of 
half  that,  was  recommended. 

The  spe-eches  after  the  resolutions  were  adopted  dwelt 
on  the  benefits  of  ihe  proposed  highway,  not  to  automo- 
bilists  alone,  but  to  farmers  and  the  countryside  in  general. 


Automobiles  in  Boston, 


Electric  autcnmobiles  have  increased  rapidly  in  number  on 
tlu-  streets  of  Boston  in  the  last  two  or  three  weeks.  Most 
of  the  vehicles  arc  those  operated  or  leased  by  the  Lead  Cab 
combination  there,  which  operates  from  the  old  Cyclorama 
building^  as  a  central  station,  on  upper  Tremont  Si.  :  but 
within  the  last  fortnight  a  number  of  electric  vehicles  of  the 
Woods  pattern  have  made  their  appearance.  These  are  sam- 
ple vehicles  sent  on  here  fo  be  used  evenlttally  in  opening 
the  agency  which  was  mentioned  in  The  Horseless  Age:  a  few 
weeks  ago.  and  for  which  negotiations  are  to  be  closed,  it  is 
expected,  ihis  week.  Tliese  machines  are  handsome  and 
stylish  in  appeafancir,  and  are  rather  more  elegant  as  pleas- 
urr!  vehicles  than  any  of  the  same  class  of  carriages  so  lar 
intrnducc<l  in  the  Boston  service  by  the  Electric  Vehicle  Co., 
which  merely  leases  carriages  and  delivery  wagons  for  private 
use.  The  Woods  vehicles  will  be  sold  outrifiht.  Onie  of  the 
reasons  why  the  electrics  Have  suddenly  appeared  to  be  more 
numerous  is  the  placing  In  service  of  i?  delivery  wagons  by 
Houghton  Sc  Dutton.  who  deliver  goods  on  a  large  scale 
throuph  the  city  and  suburbs  5  miles  out.  These  wagons  are 
leased  from  the  Lead  Cab  Co.,  which  look  civer  Houghton  & 
Diitton's  old  drivers  in  accordance  with  its  rufe  to  have  only 
its  own  employees  in  charge  of  leased  vehicles.  The  wagons 
arc  of  the  standard  pattern,  painied  yellow  and  red,  like  all 
the  store's  wagons,  and  they  have  been  so  far  making  rather 
better  time  than  tfie  old  horse  delivery  wagons. 

They  have  been"  expected  tt>  cover  more  ground,  how- 
ever. From  the  start  the  firm  gave  each  electric  as  much 
territory  as  a  one-horse  rig  had  under  the  old  system,  and  a 
litile  tnofe  beside.  This  made  it  necessary  for  the  drivers 
to  take  long  runs  out  of  town,  and  sit  first  a  number  of  them 
got  into  diOrcnlties  on  account  of  running  out  of  power  when 
far  from  a  recharfiing  station,  Th's  was  particularly  the  case 
on  the  northerly  side  nf  city,  where  the  Lead  Cab  Co.'s  pub- 
lic vehicles  have  little  call  to  go.  The  southerly  side  of  the 
city,  where  the  Lead  Cab  business  is  flourishing,  is  well  pro- 
vided with  recharging  stations,  but  at  present  the  wagons 
running  northward  have  made  arrangements  with  electric 
lighting  companies  in  several  instances  for  recharging,  and 
the  delays  are:  bcinc  overcome. 

The  Hotel  &  Railroad  News  Co.  hap  pwl  on  a  iarge  elec- 
tric delivery  wagon  for  its  city  service  \n  Boston,  and  Fer- 
guson Bros.,  bakers,  are  now  using  a  Clark  steam  motor 
wagon  for  special  order  work,  in  addition  10  the  electric 
wagon  for  general  delivery,  wbleb  has  hctn  in  use  for  a 
year.  On  account  of  the  gasoline  contained  in  its  tank,  and 
in  order  to  avoid  an  increase  in  insurance  rales,  the  wagon 
is  stored  by  itself  in  an  millying  shed,  or  else  emptied  of 
gasoline  every  night. 
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The  De  Dion  and  Bouton  Patents. 


The  Automobile  Association,  Ltd.,  dealers  in  De  Dion  and 
other  motof  vehicles,  write  the  editor  of  tlic  Motor  Car  Jour- 
nal as  follows: 

Dear  Sif. — With  reference  to  the  De  Dion  and  Bouton  pat- 
ents, I  desire  to  point  out  to  you  that  thtre  seems  to  be  some 
error  as  to  the  steps  Messrs.  Dc  Dion  and  Bouton  have  rcaUy 
taken  in  France  [o  protect  their  patents,  and  it  may  be  of 
interest  to  your  readers  if  1  explaintd  tfic  position.  At  the 
last  Salon  de  Cycle  yoti  reported  that  Messrs.  De  Dion  and 
Bouton  have  made  a  sci^i.  and  without  au  explanation  of  this 
term  your  readers  may  fall  into  the  error  that  they  have  made 
a  seizure.  It  ig  nothing  of  the  kind.  A  seixi  in  France  is  noih- 
inff  more  nor  less  than  a  slightly  more  legal  form  ot  a  soHc- 
itor's  letter.  In  other  wurds^  Mesfirs.  De  Dion  and  Bouton 
wrote  solicitors'  letters  to  people  they  alleged  had  infringed 
their  patents,  which  iniringement.  by  the  way,  they  put  dfwn 
merely  to  the  four  posts  on  the  air-cooled  motor.  Apart  ffotn 
thii.,  Messrs.  De  Dion  and  Bouton  have  never  taken  any 
action  against  any  person  or  persons,  with  the  exception  of 
one  firm,  which  had  gone  into  liquidation.  Messrs,  De  Dion 
and  Bonton  obtainirj?  a  judpnicnt  on  account  of  action  being 
undefended.  Apart  from  this  aei:ion.  ^TcssT5.  De  Dion  and 
Bouton  have  made  no  movement  whatsoever,  nor  are  they 
Hkely  to  do  so.  against  any  firm  in  France- 
It  might  also  interest  your  readers  if  I  mention  that  the 
famous  trembler,  over  which  niaiiy  people  came  to  great  dif- 
ferences as  to  its  value  as  a  bona  fide  patent,  has  now  been 
found,  or  ai  least  I  should  say  anticipation  has  been  found. 
It  IS  published  in  a  French  book  under  the  name  of  the  trem- 
bler Gauihier,  which  hook  was  published  many  months  pre- 


vious to  the  dates  of  Messrs.  De  Dion's  patents.  The  desiBpQ 
of  the  trembler  Gauihier  is  given,  and  it  is  in  every  way 
similar  to  De  Dion's  patent,  showing  as  well  as  the  trembler 
the  same  cam  containing  the  identical  slot.  I  should  be 
pleased  to  give  any  of  your  readers  the  name  and  date  of  this 
book,  if  it  interests  them.     Yours  faithfully, 

THE  AUTOMOBILE  ASSOCIATION.  LTD. 

D.  M.  Weige]. 


The  stockholders  of  the  New  England  Electric  Vehicle 
Traiispurtation  Co,  are  getting  down  to  business.  At  their 
first  annual  meeting,  held  April  .1,  they  voted  to  reduce  their 
capital  stock  from  $25,000,000  to  $5,000,000  with  the  shares 
$10  each  instead  of  Jioo.  We  hope  to  see  their  example  fol- 
lowed in  other  quarters  before  long. 


New  St.  Louis  Model, 

The  new  model  of  the  St.  Louis  Motor  Carriage  Co.,  shown 
herewith,  weighs  t.fioD  lbs.  and  is  fitted  with  wooden  wheels 
and  j-in.  pneumatics.  The  water  tanks,  of  corrugated  cop- 
per, are  placed  in  the  sides  of  the  bady^  where  there  is  a  free 
circulation  of  air  and  thetr  outline  harmonizes  with  the  gen- 
eral design  of  the  vehicle-  The  price  of  the  new  model  is 
$e.3!j0.  The  company  has  so  many  orders  in  hand  for  spring 
delivery  that  a  night  force  will  be  added  at  once. 


^^^ 


NiW    MutJEL   OK   Sr,    LOUIS   MOTOR   CARRIAGE   CO. 
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Evolution   of   the    Motor 
by  Patents. 


Vehicle    as 


PART   lir.— THE   TftANSMISSION   tiKAB. 

ICoiitinued.) 


By  Leonard  Huntress  D>er. 


The  art  of  driving  and  steering  iwa  w]>eels.  as  well  as  the 
driving  and  itcering  oi  all  the  wheels  o!  a  ictracyclc.  meets 
wilh  some  serious  obstacles.  Not  only  must  llit  several  wheels 
be  properly  driveu,  but  they  must  be  capable  of  being  steered. 

If  the  propelling  motor  he  carried  by  t!ie  supporting  axles 
and  be  turned  or  twisted  alK)Ut  the  king  bolt  in  steering,  the 
transmitting  media  can  be  holh  rigid  and  simple. 

An  early  American  pntcnt,  which  shows  this  idea,  h  tlvat 
of  J.  B.  McKinlcy,  No.  111,761,  Feb.  14,  1871.  In  this  patent 
a  single  wheel  is  driven  direcdy  by  a  vcriically  mounted  en- 
gine on  a  tHTti -table.  A  suilublc  cnnplfng  fur  ihc  steam  pipe 
permits  the  turn-table  being  turned  wrthmit  affecting  the 
operation    of  the  engine. 

Another  patent,  viz,,  to  J.  H.  Bailey,  No.  26.466,  Dec.  20, 
1859,  uses  a  single  steering  wheel,  which  i*  also  driven.  Bevel 
wheels  are  secured  to  each  side  of  it.  which  connect  to  bevd 
pinions  mounted  upon  vertical  axles.  The  horizontal  a«lc 
is  driven  by  a  vertical  axle,  whi^rh  passes  through  the  king 
bolt,  and  is  driven  by  rope  gearing.  The  front  whce!  is 
mounted  in  a  yoke. 

The  patent  of  J.  Robingson.  No.  15.^20,  of  Sept-  30,  1S56. 
illustrates  a  long  Steering  axle  driven  by  a  chain  wheel  ear- 
ned by  a  bal!  and  soekci  joint  on  the  countershaft. 

Tn  G.  BradJey's  patent.  No.  16.044.  ^^f  Nov.  11,  1B56,  a  driv- 
ing and  steering  forecarriage  is  shown.  Thr  wheefs.  two  in 
number,  are  keyed  to  the  revolving  axle,  which  is  nuiunted 
in  a  yoke.  A  bevel  gear  slightly  10  one  side  oi  the  center 
line  meshes  wilh  a  bevel  pinion  carried  upon  a  vertical  shaft, 
which  passes  ihrpugh  a  hollow  king  bolt.  The  upper  extrem- 
ity of  tJic  shaft  carries  a  bevel  gear,  which  engages  wilh  a 
be%'el  pinion  on  a  horiznnial  shaft  directly  connected  to  the 
engine.     The  engine  shaft  and  the  dfivi-n  shaft  are  parallel. 

An  ingenious  device  is  illusiraied  in  the  patent  of  Lewis 
H.  Hake,  No.  62.264,  h"cb.  icj.  1B67.  The  fuiir  wheels  are 
all  drivers,  two  of  them  being  stecrers  on  a  hnig  axle.  The 
engine  is  on  springs  and  drives  the  a.\le  by  a  liorizuntal  shaft 
and  bevel  gears.  Fig.  3  shows  how  the  iroiit  wheels  act 
both  as  steerers  and  drivers.  The  view  is  supposed  to  be 
partly  in  secilnn.  The  asle  a  turns  in  hearings  supported 
upon  an  auxiliary  Irame,  b,  which  is  con  netted  to  the  vehicle 
body  c  by  springs  d  and  a  king  bolt  e.  The  gear  f  is  con- 
nected to  the  operating  motor  and  drives  the  axle  through 
the  agency  of  a  horizontal  shaft,  g,  and  bevel  Rears,  h.  The 
shaft  is  provided  with  the  universal  joints  i  i,  and  the  telescopic 
lection  j  to  allow  ihc  axle  a  and  frame  b  to  b?  turned  upon 
the  king  bolt,  and  yet  lo  be  always  in  coniicefion  with  and 
rotated  by  the  driving  motor. 

The  patent  of  Thomas,  Craig.  Craig  and  Hathaway.  No. 
tI5.7^.  Jvmc  6,  lH7t,  il'ustrates  a  device  (hat  migln  well  be 
employed  at  the  present  day.  The  vehicle  h  driven  by  mean^ 
<'t  the  steering  wheel.  Fig.  6  h  a  fr^Mit  view,  partly  tn  sectinn, 
of  ihe  forecarriage.  The  axle  a  turns  v^ithin  hearings  carried 
by  a  fifth  wheel  connected  lo  ihe  springs  b.  which  support  the 
btMly  c.  The  usuai  bevel  gears  d  connect  the  axle  to  a  ver- 
[ical  shaft  e.    The  lalicr  is  provided  with  a  universal  joint  i 


^^ 


%^ 


(°)^i*- 
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and  a  squared  upper  portion,  which  passes  through  a  reetan- 
gttlar  olHTtiing  g  in  ihc  nut  h,  as  is  shown  in  Fig.  6a-  The  nut 
h  is  provided,  integrally  upon  its  lower  flange,  with  a  bevel 
gear,  i,  which  engages  with  a  pinion,  j.  carried  by  the  hori- 
icmtal  engine  shafi  k.  The  Isiter,  it  will  be  seen,  is  above  the 
springs,  yet  the  connection  to  the  wheels  is  sufficiently  flexi- 
ble to  allow  of  the  body  oscillating  independently  of  the 
wheels. 

The  French  invcnrnrs,  Me.<;srs.  Bocca  and  Scrrc,  obtained 
a  patent  in  Germany,  Jan.  17,  1881,  No.  iJ.475,  lor  an  in- 
genious but  probably  impracticable  driving  device  for  all  the 
four  wheels,  This  is  illustrated  in  Fig.  7,  which  is  fi  top  view 
of  the  driving  mechanism.  Each  of  the  axles  a  is  mounlcd 
in  hearings  upon  the  fifth  wheel  b  and  carries  at  its  center 
a  globe  g*^ar,  c  The  latter  engages  with  a  concave  pinion, 
d,  mounted  upon  the  conntershafi.  The  teeth  oi  the  two 
gears  arc  supposed  to  be  so  cut  as  to  allow  the  gears  to 
mesh  irrespective  of  the  parallelism  o(  the  two  shafts. 

k  modification,  wherein  the  steering  and  driving  wheels 
are  carried  upon  short,  mdependently  pivoted  axles,  is  illus- 
trated in  Selby's  British  patent.  No.  J.ilri.  of  Dec.  2J.  1861. 
This  device  is  shown  in  Fig,  S,  which  indicates  how  the  two 
wheels  are  independently  driven  and  steered.  Each  wheel  is 
mounted  itpon  a  short  axte  or  stub,  a.  pivoted  at  b.  A  nar- 
row-facctL  globe  gear,  c,  engages  wilh  a  concave  gear,  d,  car- 
ried by  the  short  countershaft  c.  Each  wheel  is  independ*ntly 
driven  hy  a  separate  engine.  Suitable  means  arc  provided  (o 
direct  Ihe  axles  and  guide  the  carriage. 

C.  B,  Monnot's  American  patent.  No.  197,485,  Nov.  27, 
1877,  shows  the  steering  wheels  driven  from  a  long  axle.  The 
engine  is  fixed  and  the  axle  jpurnaled  in  the  turn -table.  .A 
bevel  gear  is  provided  on  the  axle-  A  bevel  pinion  and  bevel 
trc.ir,  connected  together  upon  the  vertical  shaft,  engage  re- 
spectively with  the  bevel  gear  on  the  astle  and  a  bevel  pinion 
on  the  engine  shaft. 

The  Aniericaii  patent  nf  R,  H.  Leky,  No.  42,205,  Aug.  S. 
t*Vi4,  describes  a  complicated  device.  The  driving  wheeU, 
which  are  also  the  steering  wheels,  are  mounted  upon  vertical 
pivots  ndjacent  to  the  hubs  thereof.  A  pinion  carrying  a 
bevel  pinion  upon  its  lower  face  is  mounted  concentrically 
within  the  pivot  of  each  wheel.    The  bevel  pinion  engages 
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with  a  bevel  ge»r  formed  upon  the  hull  of  ihe  wh«I  and  is 
attached  to  the  spur  pinion.  Tt  fs  driven  by  a  horizonlal  plane 
gear  carried  upon  the  vehicle  frame.  This  plaice  gear  is 
driven  by  (he  engine  shaft  by  mean*  of  (he  bevc!  g^ar  ^"^ 
bevel  pinion,  The  etigint  shaft  is  paraUcI  to  the  wheel  sup- 
porting shaft. 

The  patent  of  E.  P.  Cowlcs,  No.  \SAM6.  Sept.  8.  1874.  is 
illustrated  in  Fig.  9,  which  is  a  top  vi<-w  oi  one  of  the  axks; 
the  other  axle  is  nearly  identical.  The  axle  a  lurns  on  bear- 
ings and  is  driven  by  a  gear.  h.  Cranks  are  provided  at  c 
(or  the  attachment  of  conneciing  rods  to  ihe  second  axle 
The  wheels  are  mounted  upon  gimbal  joints,  d.  provided 
with  locking  keys,  c.  for  (jiving  positive  rotative  movenrenl 
to  the  wheels.  Arms  and  levers,  f.  art  provided  for  steering. 
It  will  be  noticed  lliat  the  four  wheels  are  sleerers  as  well  as 
drivers. 
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A  modificatit'n  of  this  device,  wherein  the  cuUiUcrsliaft  is 
cartied  within  gimbal  bearings  and  drives  the  main  axles  by 
means  of  spur  gears.  Is  illustrated  in  the  British  patent  of 
J,  Espey,  No,  2,240,  June  i^  j88o.  The  bogie  axles  afe  driven 
from  a  shaft  which  retains  a  constant  positive  relation  to  the 
engine  by  means  of  a  universal  joint,  so  as  to  allow  the  bogie 
axles  to  assume  various  degrees  of  obliquity  to  the  engine 
when  running  around  curves.  The  driving  shaft  passes  freely 
through  the  center  of  a  toothed  driving  wheel,  to  which  it  is 
connected  by  a  universal  joint  consisting  of  suitable  crank 
pins,  carried  by  the  driving  shaft,  and  sliding  longitudinally 
through  gimbal  joints,  which  work  in  sockets  that  are  free 
to  slide  radially  in  a  slot  in  the  gear  wheel.  The  driving  wheel 
revolves  birtwcen  the  cheek  pieces  carried  by  the  turning 
frame,  or  Kith  wlicel,  and  gears  with  suitable  spur  gear  wheels 
on  the  bogie  axles.  The  inventor  descrtbes  wherein  the  ar- 
rangement may  be  inverted  by  holding  the  wheel  in  station- 
ary cheek  pieces  and  driving  it  from  the  engine,  the  bogie 
axle  passing  through  (he  center  of  the  wheel  and  being  driven 
by  a  universal  joinl.  as  described  above.  Belts  or  pilch  chains 
may  bt  substituted  for  the  toothed  gearing,  as  will  be  evident, 

W,  H,  Milliken's  patent.  No.  163,681,  May  25,  1875,  is  of 
some  interest.  The  steering  wheels  are  driven  from  a  fixed 
engine  mounitcd  within  an  elaslically  supported  body.  The 
device  i:s  illustraicd  in  Fig,  lo.  which  is  a  sectioiial  view 
through  one  of  the  wheels;  the  Other  three  are  identical. 
The  axle  a  is  journaled  in  a  yoke.,  b,  supported  upon  the 
spring  c  and  guided  by  the  sleeve  d.  attached  to  the  body  e. 
The  yoke  is  provided  with  an  offset,  f,  within  which  is  the 
pivoi  of  the  universal  joint  g.  A  short  shaft,  h.  connects  the 
joint  to  a  central  shaft,  i.  mounted  in  bearings  j,  and  carrying 
a  crown  wheel,  k.  Tlie  four  wheels  are  simultaneously  guided 
by  rods,  pivoted  to  the  cars  I. 

A  modification  is  shown  in  J,   Braby's  British  patent  of 


March   9,    i&Si,    No.    i,oog.     This   device  ubcs   one   wbe«l, 

which  is  a  combined  steerer  and  driver;  the  other  two  are 
simply  trailers.  The  driver  is  supported  upon  an  axle,  inter- 
rupted near  one  side  of  the  frame,  where  is  locaied  a  universal 
joint.  The  axle  is  continued  and  ends  in  a  spur  gear,  driven 
Irom  a  countershaft  and  a  second  gear  or  pinion.  The  axle 
is  mounted  in  a  box  at  its  free  end.  Thus  box  is  carried  in 
ways,  analogous  to  a  fifth  wlieet.  A  worm  and  rack  gear  is 
ustd  10  move  tlie  hearing  box  over  the  ways  and  thus  steer 
the  vehicle.  The  pivoting  point  of  the  axle  is  the  universal 
jomt. 


Advent  of  the  Agent. 


Ihe  Locomobde  Co.  of  America  is  strongly  represented  in 
central  and  western  New  York,  having  appointed  two  special 
agents,  the  Syracuse  Automobile  Co.,  3t5  West  Water  St., 
Syracuse,  and  the  Rochester  Automobile  Co.,  £a£t  Main  St., 
Rochester.  C.  Arthur  Benjamin,  formerly  idEniified  with 
the  bicycle  trade,  is  the  proprietor  of  the  former,  and  Joseph 
J.  Mandery,  likewise  formerly  interested  iii  the  bicycle  trade, 
13  the  owner  of  the  latter.  Mr.  Benjamin  has  the  exclusive 
agency  in  the  counties  of  Onondaga,  Herkimer,  Chenango, 
Cayuga,  Jefferson,  St,  Lawrence^  Tompkins^  Oneida,  Madi- 
son, Cortland,  Oswego,  Lewis,  Broome  and  Franklin.  Mr. 
Mandcry  has  sole  jurisdiction  over  about  the  same  number  of 
western  counties.  Both  general  agents  are  appointing  sub- 
agents  in  the  various  counties  under  their  care. 

The  Syracuse  company  is  incorporated,  with  $io»i>oo  capital, 
all  paid  in,  Mr,  Benjamin  being  the  chief  stockholder.  The 
store  occupied^  100  x  40  ft.,  is  located  on  an  asplialted  street 
in  the  center  of  the  city.  The  store  of  the  Rochester  company 
is  somewhat  larger,  while  underneath  is  a  basement  for  the 
storage,  care  and  repair  of  vehicles. 

Both  agencies  report  more  orders  than  the  factory  can 
supply. 


A  correspondent  of  the  Motor  Car  Journal  writes  that  he 
has  accomplished  a  run  of  221  miles,  viz.,  from  Edinburgh  to 
Seiby,  on  a  6  h.p.  Daimler  car  without  once  stopping.  He 
says:  "'I  left  Edinburgh  at  tj  p.  m.  on  Wednesday  night, 
reaching  Selby  at  a  p,  m.  on  Thursday,  thus  running  16  hours 
coiisecutivcly.  The  car  consumed  11  gals,  of  petrol  and  \  gal. 
of  water.  Had  it  not  been  for  wind  and  rain  I  see  no  reason 
why  the  car  should  not  have  run  neariy  as  far  again,  as  I 
had  9  gals,  of  oil  unused,  and  as  both  the  motor  and  all  the 
bearings  were  perfectly  cool,  although  the  latter  are  only 
filttid  with  ilie  standard  small-size  lubricators," 


The  Thresher  Electric  Vehicles. 


Realizing  llic  increasing  demand  for  an  electric  vehicle  that 
would  in  eflicier^cy,  durability  and  ease  of  manipulation  meet 
the  severe  requirements  demanded  of  the  automobile,  the 
Threslier  Electric  Co ,  Dayton,  O,,  well-known  manufactur- 
ers of  electric  motors,  gave  their  attention  to  the  designing  of 
such  a  vehicle.  The  result  of  their  tests  and  experiments  has 
been  the  production  of  the  wagon  shown  in  our  illustration, 
which  has  been  pur  through  most  severe  tests,  witli  results 
stated  to  surpass  the  most  sanguine  expectations  of  its  tn* 
veniora. 
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The  illustration  represents  a  (our- passenger  brake,  show- 
ing it  as  ii  WB5  loaded  fur  its  first  run,  carrj'ing  1,500 
'  lbs.  oE  passenger  weight.  This  abnormal  load,  it  is  said,  was 
tiandJed  with  the  greatest  ease,  there  being  no  perceptible  ad- 
ditional effort  over  handling  a  normal  load.  The  vehicle  com- 
plete, without  pasieng<.'rs,  weighs  2,^00  ibs. 

The  body,  manufactured  by  Morris  Wooilhull,  Dayion^  O., 
is  strongly  built  and  has  the  appearance  of  being  constructed 
especially  as  an  antoraobik.  The  wheels  arc  ball  bearing, 
the  tires  being  2  in.  solid  rubber.  Steering  is  done  by  the 
front  wheels,  which  are  pivoted  on  the  axk. 

The  trame  is  of  a  new  type,  ilie  weight  being  supported  at 
three  points.  The  front  axle  is  pivolcd,  giving  great  HexibiU 
ity  to  the  frame,  and  adjusting  itself  to  the  inequalities  of  the 
road,  so  that  it  is  possible  to  make  sharp  turns  at  lull  s.pecd 
without  the  least  tendency  to  tilt-  The  springs  being  mounted 
upon  this  rigid  frame,  keep  the  body  of  the  wagon  in  its  nor- 
ma] position. 

The  electrical  equipment  consists  d  tw*»  i}4  h.p.  motors, 
geared  inilcpendeally  to  the  rear  wheels.  These  motors, 
though  of  special  design  for  this  particular  class  of  work, 
are  upon  the  lines  of  the  inclosed  motor  which  has  been  manu- 
factured by  the  Thresher  Electric  Co.  for  jears,  and  arc  cov- 
ered by  Very  broad  patents,  The  motor  case,  wlliie  entirely 
prelecting  |he  working  parts,  is  so  designed  as  to  afford  ease 


of  access  for  inspection  and  renewal  of  brushes.  They  are 
pivoted  upon  the  rear  axle  and  flexibly  supported  upon  the 
frame,  so  as  to  relieve  the  jar. 

By  means  of  a  carefully  adjusted  system  ol  eontroli  lour 
speeds  are  attained,  either  backward  or  forward — ^3,  7, 
10  and  IS  miles  an  hour.  This  variation  in  speed  is  attained 
by  a  special  method  of  control  Without  introducing  external 
resistance  nor  too  great  manipulation  of  the  batteries,  making 
an  cxtremeJy  efficient  and  simple  method  of  control. 

The  battery  is  a  novel  feature  of  the  vehicle,  consisting  of 
40  cells  of  the  Faure  type  arranged  in  four  banks  and  havmg 
a  capacity  of  120  ampere  hours.  Each  cell  weighs  complete 
but  iO  lbs. 

With  this  cxiremely  light  equipraent  the  inventors  state  that 
the  vehicle  has  been  driven  over  50  miles  over  hilly  country 
roads  on  one  charge,  although  in  its  construction  no  attempt 
has  been  made  lo  produce  a  racing  vehicle.  All  classes  of 
roads  have  been  gone  over  and  the  steepest  hills  surmounted, 

In  addition  to  the  type  of  vehicle  shown,  the  Thresher 
Electric  Co.  are  manufacturing  a  complete  line  of  vehicles, 
including  nmabouts,  stanhopes,  broughams  and  all  classes  of 
light  and  heavy  delivery  wagons,  to  meet  the  demand  of  all 
users.  The  complete  equipment  iS  produced  in  the  shops  of 
the  company,  who  are  experienced  and  reliable  manufactwrCTS. 
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An  Important  Question, 

West  Pliiladclpliia,  Pa.,  April  j. 
Editor  Horseless  Age: 

To  what  temperature  will  air  be  raised  tiy  compressing  it 
fruiri  atmospheric  at  60  degs.  F,  to  go  lbs, ;  also  from  atmos- 
pheric Id  [20  lbs.?  What  will  be  the  relative  vohime  of  the  air 
in  each  case,  calling  the  volume  o\  the  Iree  air  1? 

What  is  the  limit  of  temperature  to  which  a  mixture  of 
air  and  gasolitie  vapor,  8  to  I,  can  be  subjected  before  igni- 
tion takes  place? 

GEORGE  F.  DILLIG. 

As  our  correspondent's  first  questions  touch  upon  ground 
a  clear  f{fi6w!edge  oi  which  is  indispensable  to  any  designrr 
of  gas  engines,  and  as  the  information  which  would  aid  in 
settling  these  and  similar  questions  Js  not  always  immediately 
accessible,  we  ihink  that  they  deserve  a  more  extended  answer 
than  usual. 

Assuming  that  the  air  Is  compressed  without  heating  or 
cooling  from  external  sources,  there  arc  two  processes  in- 
voked in  calculating  its  temperature.     The  general  formula 

for  any  gaa  is 

PV  =  RT 

in  which  P  is  its  absolute  pressure.  V  Its  volume.  R  a  con- 
slant  depending  on  the  nature  of  the  gas,  and  T  its  tempera- 
ture, measured  from  absolute  ;tero  ( —  460  degs.  F.).  This 
formula  expresses  the  relation  between  the  pressure,  volume 
and  temperature  of  a  given  weight  of  the  gas.  under  any 
conditions  of  heating  or  cooling  or  change  of  volume  or 
pressure.  So  long  as  the  given  sample  of  gas  is  pure,  and 
Us  weiglii  is  nncb»ngetl  ;  so  Iojir,  a\so^  ss  it  is  not  compressed 
or  cooled  loo  close  to  the  point  of  liquefaction,  the  formula 
holds  good 

But  ihis  formula  contains  three  variables,  only  one  of 
which — i.  e.,  P — is  known  in  the  present  case,  and  it  is  there- 
fore necessary  to  ascertain  the  value  of  V  by  other  means. 
Now,  if  a  gas  is  compressed  without  addition  or  subtraction 
of  heat,  its  temperature  rising  merely  from  its  own  com- 
pression, or  if  it  be  expanded  in  like  manner,  its  prcisorc  and 
volume  bear  the  relation  expressed  in  the  well-known  adiabaltc 
curve,  whose  EormuJa  is 

r 
p  V  =  c 

whtch  means  that  the  product  obtained  by  multiplying  P  into 
a  certain  fractional  power  of  V  is  a  constant.  The  value  of 
this  exponent  y  ^^  the  ratio  between  the  specific  heats  at 
constant  pressure  and  at  constant  volume  of  the  gas  in  ques- 
tion. For  most  of  the  ordinary  gases  it  is  between  1.^6  C'or 
carbon  dioxide)  and  t,4l  (for  hydrogen,  nitrogen  and  air 
under  ordinary  conditions).     For  dry  air  it  is  1.40. 

By  this  formula,  therefore,  with  the  aid  of  a  table  of 
logarithms,  we  can  calculate  the  volume  Tcsulting  from  the 
compression  Or  expansion  oi  o«r  air  to  any  degree.  As  an 
ilJustration  of  its  use  we  will  work  it  out  for  tlie  specific  cases 
chosen  by  our  correspondent,  assuming  that  the  pressures 
named  (90  and  lio  lbs.)  are  absolute  or  measured  above  a 
vacuum. 


If  we  take  14  as  a  sufficiently  accurate  value  for  the  ex- 
ponent, we  have 

P  V»'*  =  C  =  P,  Vi'-* 
Taking  P=I4-7.  V=t,  and  P,=9«>.  w*^  have 


log  V          =0 

logV'*      ^0 

••    P           ^  I.Ifi?3 

*,    pyi-i  ^  ,16^3  , 

-  log  C. 

v.-  =  p^ 

log  V,  ^•«  =  logC- 

-  log  P, 

1.1673 

log  P,          ^  I.95-4* 

'■  V,  '■*=^.2t3i  —  o.siai  —  I 

=  06131  —  <-4 
Dividing  both  quantities  by  1,4 

log  V,   =  O.43S5  —  1=T.  4365 

Hence  V,  —  o.?74  at  go  lb*,  pressure. 
liy  a  similar  process  we  find  that  V.  ^  0.223  at  lao  lbs.  pres- 
sure; and  we  are  now  ready  to  rcliirn  to  our  general  formula. 

P  V 
Puttmg  ~T~~  ^ 

and  substituting  the  known  values  before  the  air  is  com- 
prcised,  we  have  (remembering  that  T  is  absolute) 
14.7  X  I 


460  +  60 
Putting  T,  = 


=  R  =  O.OS83 

PjVi 
R 


and  iubsliiuting  the  known  values,  we  have,  when  Pj  =  90  lbs., 

Tx  =874'— 4^'  =414' 
and  when  Pi  =  I30  lbs., 

T,  =  947' —  460' =  487° 

Our  readers  will  of  course  understand  that  ihesc  are  the 
results  obtained  with  pure  air  under  ideal  conditions,  .\t\ 
admixture  of  gasoline  vapor  will  make  a  slight  though  not 
important  dilTerence.  white  the  heat  of  the  cylinder  walls  will 
modify  the  results  considerably.  In  practice  V  can  never 
be  made  quite  as  small  as  these  calculations  wotlld  call  for. 

Regarding  our  currcspond cut's  last  question,  it 'should  be 
remembered  that  the  temperature  of  the  mixture  is  only  one 
of  the  factors  determining  its  spontaneous  ignition.  The 
othcrt  which  can  never  be  neglected,  is  its  pressure.  The 
best  practical  answer  to  the  question  is  lo  say  that  a  rich  mix- 
ture is  liable  to  explode  spontaneously  at  any  pressure  above 
100  lbs.  gauge.  Its  ignition  will  usually  be  caused,  however, 
not  by  ii5  own  heat,  but  by  the  heat  of  the  hottest  part  of 
the  igniter  or  other  inwardly  projecting  part,  which  does 
not  get  the  benefit  of  the  outer  cooling.  II.  L.  T. 
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The  Bramwell  Jacketless  Oil  notor. 
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CAN  10U  SET  US  NEW  SUMCRIIERS  ? 

Any  of  our  subscribers  who  are  willing  to 
solicit  subscriptions  for  The  Horseless  Ace 
from  their  fellow  townsmen,  are  requested  to 
communicate  wUh  the  Editor. 


Clarence  C.  Bramwell,  Hyde  Park,  Mass.,  has  been  experi- 
mcuijng  for  several  years  to  produce  a  rellabfe  jackelless 
motor  of  sufRcient  power  to  propel  a  light  carriage.  The 
editor  oE  The  Horseless  Age  was  recently  invited  to  see  the 
result  of  these  experiments  at  the  factory  of  the  American  Tool 
&  Machine  Co..  Hyde  Park. 

The  motor,  which  weighs  180  lbs.,  fly  wheel,  silencer  and 
magneto  included,  works  on  the  Otto  cycle,  is  30  in.  long, 
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iBj^  in.  high  and  is  in.  wide,  and  is  calculated  to  deliver 
aboqt  35^-h-p.  when  mounted  an  a  vehicle.  Through  the 
manipulation  oi  the  mixture  and  the  sparker  the  speed  may 
he  varied  from  iSo  to  1.500  revolutiona. 

A  particularly  interesting  feature  of  this  motor  is  the  valves, 
cspcdally  the  exhaust  valve,  which  is  one  of  the  chief  difti- 
cuhies  in  an  unjacketed  mott>r.  All  ihe  valves  have  large  bear- 
ing surfaces,  and  the  exhaust  valve  is  so  constructed  as  not 
to  be  injuriously  afTected  by  the.]u-ai.  The  stem  is  elongated, 
bringing  the  spring  away  from  the  heat  and  preventing  loss 
ni  its  temper.  This  valve  can  be  taken  ofT,  seal  and  aH,  in 
less  than  five  minutes,  and  ii  an  extra  one  is  taken  along  in  the 
looi  box  it  can  easdy  be  Eiibstituted  on  the  road  and  the  old 
one  can  be  reground  if  desired. 

The  inlet  valve  is  also  easily  got  at.  It  can  be  taken  out. 
scat  included,  in  two  minutes,  giving  access  to  the  st>ark 
mechanism,  which  is  of  the  primary  or  low  tension  kind. 

The  Construction  of  the  sparking  mechanism  is  such  that 
there  are  no  joinis  within  the  motor.  All  are  on  the  outside 
away  from  the  heat.  Adjustment  of  the  sparking  apparatus 
is  complete  in  all  dircctiuns, 

The  cylinder  is  4H  in.  and  the  stroke  5  in.  Each  cylinder 
is  bored  out  twice.  First  a  roughing  cut  is  made;  then  it 
is  put  on  an  arbor  and  the  outside  is  (urntd  off.  and  finally 
put  on  a  center  lathe  and  a  light  cut  taken  nut  with  a  boring 
bar.  carryinK  the  tool  to  the  exact  standard  size.  In  this  man* 
ner  is  secured  that  perfect  accuracy  which  is  necessary  for 
the  proper  working  of  an  un.iacketed   motor. 

The  piston  rings  art  made  up  in  stock  and  are  fnnned  to 
hardened  steel  gauges,  as  also  are  the  pistons,  connecting 
rods,  bushings,  crank  cams  and  cam  shafts. 

Tlh«  cam  shaft  is  made  in  one  forging  with  the  cam;  hence 
the  novice  cannot  make  a  mistake  in  assembling  these  parts 
and  the  cam  cannot  work  loose,  as  it  would  be  very  apt  to 
if  it  were  separate,  because  of  the  constant  strain  of  opening 
the  exhaust  valve.  This  cam  shaft  is  driven  from  the  engine 
shaft  by  means  of  two  speed  gears,  one  of  which  is  made 
of  hbroid.  These  gears,  together  with  the  cam  shaft,  ex- 
haust valve  levers  and  sparking  cam,  are  all  contained  within 
a  dust'proof  casing,  which  also  incloses  one  of  the  main  bear- 
inga  of  the  motor,  the  other  being  completely  covered  by  the 
fly  whceh 

The  gas  is  not  burned  in  tlic  cylinder  itself,  hut  in  a  ribbed 
copper  combustion  chamber,  su  that  the  expansion  and  con- 
traction of  the  heated  pans  may  not  affect  the  working  of  the 
piston.  In  fact.  Mr.  Brnnnvoll  stales  that  ihc  cylinder  and 
piston  never  get  hotter  than  in  a  jacketed  steam  engine. 

The  crank  is  cut  out  of  the  solid  steel  forging,  made  to  a 
gauge  in  every  particular  as  to  length,  diameter,  width  of 
cheeky  and  throw.  The  crank  shaft  is  finished  all  over,  ob- 
viating the  possibility  of  flaws.  To  secure  lightness,  the 
crank  is  made  hollow.  The  wrist  is  lubiicated  through  one 
end  of  the  crank  shaft.  The  connccling  rod  is  fitted  with  large 
phosphor  bronze  bushings,  with  a  new  device  to  obtain  per- 
fect adjustment.  The  crank  cases  are  made  in  cast  iron  or 
p  »laminum.  as  desired,  the  latter  saving  20  lbs.  in  weight  and 
■voiding  rust.  Tbe  crank  shaft  runs  in  phosphor  bronze 
bushings,  made  exactly  to  standard  size  and  easily  withdrawtj 
from  the  crank  case  when  worn. 

Tlie  main  oil  cups  are  cast  in  the  frame.  $0  that  there  is 
no  posiihifity  of  losing  them  on  the  road.  To  avoid  the 
trouble  u<-ually  experienced  in  the  oiling  of  highspeed  motors, 
the  designer  has  put  on  large  oil  cups,  riinning  fmm  a  week 
to  a  month  with  one  oiling.  All  ofl  cups  are  accessible  without 
disturbing  any  part  of  tbc  machine- 
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1  he  spark  ia  produced  by  a  Holtzer-Cabot  magneto,  which, 
aJLhough  geared  to  only  three  times  the  speed  oi  the  motor, 
thus  securing  long  life  and  freedom  from  heating,  gives  a 
spark  to  start  the  motor  without  ihe  use  oi  batteries.  The 
magneto  is  carried  on  the  m^iu  frame  and  is  operated  from 
the  fly  wheel  by  a  spring  htlt,  As  the  spark  coil  is  also  sim- 
ilarly placed,  there  i$  only  one  wire  to  look  after,  one  pole  of 
the  magntto  being  grounded  to  the  case,  and  this  one  wire 
cannot  he  wrongly  connected,  wlicther  attached  at  tfie  top  or 
the  bottom  of  the  cod,  This  is  a  great  advantage  to  the 
amateur. 

The  mixture  is  derived  from  gasoline  carried  m  a  tank, 
which  is  also  a  fixture  with  the  main  frame  of  the  motor. 
The  oil  (lows  drop  by  drop  into  a  mixing  valve  of  simple 
construction,  and  passes  from  there  to  the  tombusiion  cham- 
ber. As  this  valve  is  placed  near  the  inlet  valve,  there  is 
no  body  of  gas  nn  hand  to  endanger  the  carbureter.  The 
■muffler,  orig-inal  in  design,  and  made  of  composition  metal, 
weighs  S  lbs.  and  is  unatTccted  by  expansion  and  contraction 
or  rust.  It  contains  no  fillings  and  is  of  greater  area  through- 
out than,  the  cxhatis.t  pipe,  lima  preventing  ail  back  pressure. 
Every  part  of  this  motor  is  made  in  spcciaJ  jigs  on  the 
duj.licalc  part  system  and  can  he  cheaply  and  easily  replaced 
in  the  event  oE  breakae<'  or  wear. 

The  American  Tool  &  Machine  Co.,  whose  ofhcc  Is  at  log 
BeachSt.,  Boston.  NTass..  will  build  the  unjacketed  Bramwcll 
motors  and  also  Jacketed  multi-cylinder  vehicle  motors  and 
nmrine  motors  designed  by  Mr.  Bramwcll- 


BufTalo.   March  28, 
Editor  Horseless  Age: 

I  am  Using  a  small  aioragc  battery  of  two  cells  to  furnish 
current  for  sparking  the  motor,  and  I  like  it  because  it  is 
small  and  fight  compared  to  the  six-cell  primary  formerly 
tiscd,  and  there  is  no  trouble  with  the  sloppy  solution.  A 
voltmeter  shows  4  volts  in  the  storage,  nnd  it  wiH  give  a  good 
spark  at  2  volts. 

The  primary  nsuaily  registers  sV5  volts  and  will  put  4  volts 
into  the  storage  as  T  now  connect  them,  when  the  carriage 
is  not  in  use.  Here  1  am  a  bit  lame  and  wish  some  kind 
reader  would  give  me  a  tip.  This  is  my  method:  To  connect 
the  primary  and  storage,  positive  to  positive  and  negative  to 
negative,  and  include  in  the  circuit  nn  the  negative  side  two 
of  the  long  lo-in.  spark  coils  uscrl  in  sparking.  My  reason 
is  that  the  resistance  01  the  lw«.>  coils  will  approximaie  the 
resistance  u?ed  when  running  the  motor,  .^nd  in  practice  I 
find  the  storage  is  charged  a\.  K  safe  rale,  fnr  I  have  not  noted 
any  ill  effect  as  yet,  and  the  storage  hattrry  has  served  me 
through  the  somtner  and  *o  far  this  winter. 

T  would  like  to  get  5  or  6  volts  in  the  storage,  if  possible. 

The  carriage  is  fitted  with  a  single  lever  at  the  right  which 
controls  the  application  of  power.  When  in  its  central  posi- 
tion there  is  no  connection  with  the  motor  whatever.  \  for- 
ward movement  starts  the  carriage  sJowly.  more  forward 
movement  incrcaf^es  the  speed,  nnd  so  on  to  the  limit.  A 
backward  movement  decreases  the  speed  until  the  central 
position  is  reached,  and  further  backward  motion  reverses 
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the  Girriag*,  or  backs  up*  This  single  movement  makes  an 
effective  brake  to  hold  the  carriage  on  a  hill  or  to  check  its 
momentum.  Any  speed  may  be  used  within  its  limits.  You 
a,rc  not  confined  to  three  or  foiir  tixed  speeds,  but  ca.n  shade 
down  or  uPt  as  tt  were,  by  4  natural  motion. 

The  simplicity  and  eottvcnictice  o*  this  arrangement  have 
been  a  conifon  to  mc.  and  I  appreciate  it  more  after  trying 
others  with  more  complications.  A  recent  drive  in  a  French 
motor  carriage,  one  of  [he  best  make,  will  serve  as  an  instance. 
The  driver  had  three  hand  levers,  three  foot  levers,  two  hand 
wheels  and  a  belt  to  think  el  and  manipulate,  and  it  kept  him 
occupied. 

'  The  steering  in  use  at  the  present  time  has  a  4'in,  crank 
upon  an  upright  shaft  in  the  center  of  the  seat  under  the 
driver's  left  hand.  One  half  turn  of  this  lever  steers  the  car- 
riage around  the  ordinary  street  corner.  It  js  safe  to  let  go 
at  any  time,  as  it  remains  where  you  drop  it^  but  having  been 
accustomed  to  the  simple  lever  steering  dunng  the  earlier 
summer  months,  this  seems  slow,  and  I  do  not  feel  quite 
reconciled  to  the  change  yet, 'although  I  can  appreciate  the 
locking  pnnciple. 

The  lever  steering  formerly  used  was  ge&red  down,  as  we 
say,  three  to  one— that  is,  the  lever  favored  the  hand  over  the 
wheels  lo  that  extent  (a  decided  advantage,  I  found,  on  rough 
roads).  Still  it  was  always  necessary  to  be  watchful  and 
never  safe  to  let  go  for  an  instant. 

I  recall  two  occasions  on  which  the  quickness  of  this  kvcr 
steering  saved  me  from  accident.  Once,  when  approaching 
.1  trolley  crossing,  two  cars  shot  into  view  from  behind  the 
buildings,  moving  in  opposite  directions  at  high  speed.  A 
quick  turn  put  the  carriage  parallel  with  the  nearest  car  and 
raised  the  hair  on  niy  head— at  least,  I  felt  that  waiy,  for  T 
had  a  lady  and  her  little  boy  on  tbe  seal  with  mc  at  the  time. 
Once,  in  turning  from  a  paved  street  into  a  country  lane,  a 
deep  hole,  not  noticed,  startled  me  into  turning  quickly  to- 
ward a  ditch  used  for  drainage:  then  a  second  turn  lo  avoid 
that  steered  between  the  ditTiculties  with  a  narrow  margin, 

Often  have  such  things  shown  the  valite  oi  (juick  steering, 
and  1  am  inclined  to  prefer  the  Jever  to  the  wheel  or  crank.  a& 
we  have  it,  or  as  seen  in  the  French  carriage  meniioned  be- 
fore If  we  could  combine  a  lock  principle  with  the  ordinary 
lever  it  would  seem  to  me  perfection. 

My  driving  impresses  oh  mc  the  need  of  simple  and  natural 
motions  in  controllitig  tlie  carriage.  Then  in  emergencies  one 
is  more  Hkely  to  escape  trouble.  I  think  that  French  carriage 
would  have  been  smashed  in  either  of  ihc  instances  men- 
tioned, while  the  driver  was  selecting  one  of  thoM  six  levers 
and  deciding  whether  to  puJI  or  push  it 

Replying  to  the  Editor's  query  regarding  the  grade  of  gaso^ 
hiic  used,  my  first  letter  mentioned  the  fact  that  I  bought  the 
ordinary  stove  gasoline,  supposed  to  test  74  dcgs..  but  I 
have  used  grades  as  poor  as  59  degs.  successfully 

_  E,  N.  B. 

An  inoperative  Device. 


■ca:      u       I        .  Westboro,  Mass.,  April  6, 

tdUor  Horseless  Ager 

In  your  issue  of  March  7  you  publisbed  an  article  on  page 
20.  entitled  "New  Safety  Device  for  Steam  Carriages."  In 
the  description  of  the  device  you  say.  "Should  the  water  get 
abnormally  low.  so  as  to  expose  the  end  of  the  sleeve,  the  rise 
in  temperature  will  he  sufficient,  before  tile  water' can  get 
lower,  to  melt  the  plug,"  etc.    I  understand  that  water  under 


pressure  has  the  saxue  temperature  as  the  steam  with  which  it 
ii  in  Contact.  In  thib  case  I  do  not  see  how  it  would  be  pos- 
sible to  use  a  plug  which  would  fuse  under  the  stated  condi- 
tions (water  remaining  in  the  boiler)  and  yet  not  fuse  under 
operating  conditions,  Will  you  kindly  explain  this  point  aad 
greatly  oblige?  Yours  truly. 

T.  F,  AHERN. 
Locomobile   Co.,    Westboro,   Mass. 

[Obviously,  unless  the  fusible  metal  be  exposed  to  the 
flame  instead  of  to  the  steam  merely,  it  will  not  melt  till  the 
water  is  all  gone,  and  then  it,  will  be  too  late  to  save  the 
tK>iler.  If  the  aimular  space  between  the  pipe  and  the  sleeve 
were  made  larger,  so  as  to  admit  the  flame  freely,  the  con- 
trivance might  he  made  to  work,— H.  L.  T,^ 


As  to  Regulation, 


Duncan  Falls,  N.  Y,,  April  2, 
Editor  Horseless  Age: 

I  am  designing  a  motor  carriage  to  be  run  by  variable 
speed  gasoline  engine,  500  to  1,500  revolutions  per  minute. 
I  am  perplexed  to  know  how  to  control  the  speed  and  power 
of  the  motor.     '  S.  M.  HOWELL. 

<Jn  tricycles  this  is  usually  done  by  shifting  the  igniter,  so 
that  ignilion  takes  place  after  the  crank  haa  passed  the  center. 
On  carriages  it  may  be  done  by  throtthng  the  mixture,  by 
using  a  hit-and-miss  governor  spring,  by  holding  the  exhaust 
valve  open,  by  cutting  ofT  the  fuel  supply,  and  others. 

Vou  will  do  well  to  investiRate  the  gas  engine  pretty  thor- 
oughly before  attempting  to  "design"  one. 


Induction  Coil  for  a  H,  P.  riotor. 


New  York,  March  25. 
Editor  Horseless  Age: 

Will  you  kindly  publish  in  the  columns  of  your  paper  the 
size  of  an  induction  coil  required  for  a  a^h.p.  gasoline  motor? 
What  is  the  size  of  the  .'ipark  in  air,  and  what  should  tJie 
distance  between  points  be  in  the  motor? 

T.  FRANK  KOHLER, 

An  induction  coil  for  a  "jump  spark"  for  lighting  a  gas  en- 
gine (any  size)  may  be  8  or  g  in.  long,  with  outside  coils  about 
2i4  in.  in  diameter.  It  should  be  sufHciently  well  insulated  and 
constructed  to  give  a  spark  in  air  from  ,25  to  .5  in.  long. 

The  distance  between  points  in  tl:ie  cylinder  may  be  about 
1-33  in.  A  thick  short  spark  is  the  best  for  lighting,  and 
there  is  less  danger  of  short  circuiting  with  the  points  dose 
together.  E.  J.  STODDARD. 


The  De  Dion  Gears. 


Boston,  Mass,,  April  3. 
Editor  Horseless  Agt: 

Referring  to  the  letter  from  "A  Constant  Reader"  in  your 
issue  of  Feb.  28,  as  to  how  to  lessen  the  noise  made  by  the 
gears  of  the  Dc  Dion  tricycle,  if  he  uses  bronze  gears,  prop- 
erly meshed  and  kept  running  in  thick  oil,  with  a  gear  case 
lo  cover  them  so  as  to  keep  the  dirt  out,  he  will  find  that 
they  will  make  no  more  noise  than  an  electric  carnage. 

KENNETH  A.  SKINNER. 
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OUR  FOREIGN  EXCHANGES, 


The  De  Dion-Bouton  Light  Carriage, 


The  light  carriage  lately  brought  out  by  De  Dion,  Boulon 
&  Co.,  and  illustrated  in  I. a  France  Automobile,  possesses 
seveiaJ  features  in  which  it  diffi-'rii  Irom  tlic  usual  practice  on 
this  sidCo,  The  frame,  ifisicad  of  being  rigid  with  the  rear 
axlr,  is  made  rigid  with  the  body,  and  (he  springs  are  inter- 
posed between  the  axles  and  the  frame.  This  involves  several 
special  features  of  construction,  which  will  be  noted  from 
the  following  description: 

The  general  appearance  ol  the  vehicle  is  shown  in  the  pho- 
tograph, and  Figs,  i  and  2  show  in  ontline  the  side  elevation 
and  plan,  the  latter  with  the  body  removed,  In  these  figures 
the  rear  springs  are  shown  at  k  m,  gnd  the  rear  bearings, 
which  attach  to  the  lower  springs  m,  at  u. 

The  forward  axle  is  connected  to  forward  springs,  g.  which 
are  connected  at  h  h  to  the  forward  ends  ol  the  reach  lubes  a 
and  at  their  rear  ends  support  a  semi -elliptical  tranaverse 
spring.  J.  which  bears  a  portion  of  the  carriage  weight  at  its 
center. 

As  will  be  seen  from  Fig.  2.  the  reaches  a  a  are  connected 
by  transverse  tubing  at  b,  c.  d  and  e,  and  the  frame  is  thus 
made  as  rigid  as  possible. 

The  motor  is  of  the  ordinary  De  Dion-Bouton  vertical 
tj-pe,  with  water  circulaijon,  and  is  of  .3  b.h.p.  It  is  shown 
at  n.  in  Fig.  2,  and  is  suspended  from  tlie  transverse  tubes 
d  and  e.  Its  shaft  is  prolonged  into  the  gear  case  r,  and  may 
be  seen  at  t  in  the  &ame  figure. 

The  speed  change  gear  is  shown  in  section  in  Figs.  3  and 
4.     In  iliese  I  is  4  prolongation  of  the  motor  shaft,  and  tt 
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carries  the  pinions  a  and  b,  of  different  sizes,  which  are  in 
constant  engagement  with  the  gears  running  loose  on  the 
secondary  shatt  u.  These  gears  carry  the  clutch  shells  c  c, 
by  which  their  motion  is  transmitted  to  u  through  the 
clutches.  In  Fig.  4  m  m  is  integral  with  the  secondary  shaft 
u  and  it  is  bored  throughout  its  length  to  contain  an  auxiliary 
movable  rod  shown  in  the  center.  This  rod  is  shown  to  form 
a  sort  of  rack  which  engages  ilie  pinions  p  p,  whose  axes  are 
formed  in  the  shape  of  screws,  with  right  and  left  hand 
threads,  as  shown.  The  clamps  s  s  are  the  transmitting  mem- 
bers of  the  clutches,  and  they  are  actuated  by  the  specially 
formed  nuts  e  e,  which  receive  the  threads  of  the  pinion 
studs,  and  are  approached  ur  spread  apaa  by  the  rotation  of 
the  pinions  when  the  latter  are  revolved  by  the  axial  move- 
ment of  the  central  rod  or  rack.  In  Fig.  3  the  rack  is  shown 
in  Its  neutral  position,  in  which  both  clutches  are  disen- 
gaged, and  the  running  of  the  motor  is  not  transmitted  to 
the  secondary  shaft;  and  the  arrangement  is  such  that  the 
niuvement  of  the  rack  to  the  right  or  left,  as  indicated  by  the 
arrows,  engages  one  clutch  and  relaxes  the  other  still  fur- 
ther. From  the  shaft  u  the  motion  is  transmitted  through 
the  pinion  and  the  gear  y,  shown  in  Fig.  2.  There  are  thus 
iwo  forward  speeds,  which  arc  further  supplemented  by  chang- 
ing the  time  of  ignition  in  the  same  manner  as  on  the  tri- 
cycle made  by  the  sanif:  firm. 

The  starting  device  consists  of  a  sprocket  wheel,  chain,  and 
ratchet;  it  was  described  in  The  Horseless  Age  of  April  4 
and  need  not  be  enlarged  upon  here,  The  starting  crank  is 
shown  at  W  (Fig,  1)  and  the  ratchet  is  on  the  motor  shaft  t. 

Reversal  of  direction  is  elTcctcd  by  the  means  of  the  reverse 
gear,  shown  at  z,  in  Fig.  2,  and  in  section  in  Fig.  j.  In  Fig, 
5  a  is  a  bevel  gear  mounted  on  the  squared  end  of  the  shaft 
u,    and   engaging    two    bevel    pinions    c   d,   mounted   in    the 
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drum  f.  The  bevel  gear  b.  which  engagfes  these  pinions,  is 
fast  to  the  pinion  k,  which  engages  (he  gear  y  {Fig,  2). 
J^ig.  6  shows  a  section  through  the  bevel  pinions  c  d.  These 
are  normally  locked  hy  teetb,  h  h,  mounted  on  flat  seg- 
menls,  g  g,  and  drawn  into  engagement  by  the  springs  shown. 
In  this  condition  the  rotation  oi  the  shaft  u  is  trassmiticd 
without  change  of  the  pinion  k.  If,  however,  ibe  brake 
hand  be  applied  on  i,  the  teeth  h  h,  which  are  each  formed 
3ike  a  single  gear  toolh.  will  be  automatically  thrown  out  of 
engagement;  and  (he  druni  f  being  now  stationary,  the  direc- 
tion of  rotation  of  k  wi]]  be  reversed. 

The  r^ar  axle  i:^  divided  as  usual  with  the  differenEial  at  H. 
and  it  has  the  special  feature  of  being  entirely  inclosed  by 
the  fixed  tube  b  b  (Fig,  7).  which  is  joined  to  the  frame  and 
carries  the  baSt  bearings  for  (he  wheels  at  its  outer  ends.  The 
axle  a  terminates  in  a  cap,  ji  (Fig,  ?),  which  connects  with 
the  hub  of  the  wheel  at  Its  circumference. 

There  are  Iwo  brakes,  one  on  the  extension  of  the  sec- 
ondary shaft  u  outside  of  the  geaf  case,  and  contrnUed  by 
the  pedal  a*  (Fig.  I.)-  The  second  brake  is  on  the  differen- 
tial drum,  and  is  controlled  by  (he  perlal  b'  (Fig.  1). 

Steering  is  efTected  through  a  rather  complicated  system 
of  links  and  levers,  i^hose  object  is  to  permit  relative  mo> 
lion  between  the  front  axle  nnd  the  body,  A  small  rotary 
pump  assists  the  ctrciilaiion  of  the  cooling  water  from  the 
tank  under  the  front  stat  to  the  motor  in  the  back,  A  radiat- 
ing device  for  cooling  the  water  is  added. 

IN  YOUR  TOWN,  FROM  TOUR  FRIENDS, 

will  you  solicit  subscriptions  for  The 
Horseless  Age  on  a  commission  basis? 
If  so,  write  the  Editor, 


DE  DION   AND    BOUTON   L'CHT  CARRIAGI. 


Fin,    g. 
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The  Serpollet  Steam  /lotor 


In  our  issue  of  January,  tSgg.  we  illustrated  the  Serpollet 
four-cylinder  motor.  A  slightly  modified  design  with  two 
cylinders  was  lately  described  in  the  Aiitomotor  Journal,  from 
which  wc  take  the  following: 

The  motor  is  designed  for  use  with  highly  superheated 
steam,  the  temperature  oi  which  may  be  from  400  degs.  C.  to 
500  degs.  C;  for  ibis  it' is  necessary  to  dispense  enlireSy  with 
oil  lubricants  and  packings.  The  motor  consists  of  two  hori- 
zontal cylinders  arranged  opposite  each  other.  These  cylin- 
ders are  single-acting  and  open  into  a  crank  chamber,  through 
which  passes  the  main  shaft:  the  connecting  rods  are  each 
joined  directly  to  the  bottom  of  the  hollow  piston. 

Referring  to  the  drawings,  Fig.  1  is  a  half  side  elevation  and 
half  longitudinal  section  of  a  motor  having  two  cylinders  ar- 
ranged Opposite  each  other. 

Figs,  s  and  3  arc  plan  and  elevation  of  the  same.  Fig,  4  is 
an  elevation  and  Fig,  3  an  end  view  of  the  distributing  cam. 
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ihty  only  work  in  compression  the  cap  of  the  *ttd  bearing  is 
superfluous.  However,  for  the  purpose  of  avoiding  any  possi- 
ble derangement,  there  are  provided  two  collars,  d.  which 
embrace  the  shoulders  of  the  heads  of  the  connecting  rods 
and  keep  ihctn  constantly  up  agaLnst  the  crank  pin. 

The  steam  eiirers  the  cylinders  (hroitgh  the  outer  end  of 
each  on  the  opening  of  the  corresponding  valve  c.  which  is 
operated  by  meana  of  mechanism  described  further  oti.  When 
each  piston  has  arrived  at  the  end  of  ils  power  stroke  it 
uncovers  the  orifices  t  which  arc  formed  in  the  wall  of  the 
cylinder  and  through  which  the  fluid  exhausts.  The  cylinder, 
however.^  remains  full  of  the  expanded  siesm  at  a  pressure 
which  may  be  slightly  above  that  of  rhe  atmosphere.  This 
steam,  being  imprisoned  on  the  return  stroke  o[  the  piston,  is 
compressed  Up  to  the  end  of  the  stroke,  without  the  liahdity 
that  the  compression  will  exceed  the  pressure  in  the  boiler. 

If  the  compression  in  the  cylinders  should  exceed  the  pres- 
snru  in  the  generator,  the  valve  e  will  open  and  allow  the  com- 
pressed steam  to  return  into  the  supply  pipe,  whence  it  wilt 
return  afterwards  into  the  cylinder  at  the  commencement  of 
the  next  power  stroke. 

ll  will  be  seen  that  this  fiiatlty  of  limiting  the  pressure  in 
the  cylinder  to  an  extent  practically  equal  to  the  pressure 
existing  in  the  boiler  allows  of  doing  away  with  the  dead 
spaces  and  thus  effects  a  considerable  saving  in  steam. 

The  mechanism  "f  t^e  distributing  gear  comprises  a  small 
shaft,  g.  parallel  to  the  engine  shaft,  and  rotated  by  the  latter 
by  means  of  a  pair  of  toothed  wheels,  h  h'.  This  small  shaft 
carries  a  cylindrical  cam,  j.  which  is  adapted  to  slide  along  a 
feather,  and  is  thus  capable  of  moving  longitudinally  when  it 
is  actuated  by  the  nut  i,  which  is  provided  with  a  forked  tail 
embracing  the  circular  groove  formed  in  the  end  of  the  cam. 
This  nut  is  mounted  on  a  screw,  v,  parallel  to  the  axis  of  the 
cam,  and  moves  when  the  screw  v,  which  is  held  between  two 
stops,  IS  turned  either  by  hand  or  by  a  governor.  In  its 
rotary  movement  the  cam  j  moves  successively,  by  means  of 
one  of  its  two  projections,  the  rollers  1.  mounted  on  the  ends 
of  the  sliding  rods  k,  and  the  end  of  which  serves  as  a  cap  or 
housing  for  the  axle  of  these  rollers, 

Tf  the  motor  is  intended  to  rotate  in  one  direction  only, 
with  a  constant  admission  of  steam,  the  cam  would  then  only 
have  to  be  made  of  the  total  width  of  the  two  rollers,  with  an 
incline  or  projection  whose  length  would  correspond  to  the 
fixed  period  of  admission  which  was  determined  upon;  but  in 
order  that  it  should  he  capable  of  being  reversed,  and  have 
s  i-ariahlc  cut-off.  cither  by  hand  or  by  the  governor,  the 
cam  J  is  provided  with  two  projections  or  inclines,  s  s'.  ar- 
ranged symmetrically  opposite  Id  each  other  in  the  same 
plane,  and  each  having  ilie  form  somewhat  of  a  rtght-angled 
triangle.  The  apex  of  each  of  these  triangles  ends  a  few 
millimeters'  distance  from  the  central  plane,  which  is  at  right 
angles  to  the  axis  of  the  cam.  and  it  terminates  in  the  cylin- 
drical surface  of  the  cam.  These  two  iriangles  are  thus  op- 
posed one  to  the  other  at  their  apices,  which  are  separated  by 
a  space  equal  lo  the  thickness  of  one  roller  and  correspond- 
inc  to  the  period  or  position  of  stoppage.  They  each  have  a 
side  situated  upon  one  and  the  same  generating  line,  and 
developed  one  lo  the  right  and  the  other  to  the  left  fsce 
Fig.  4).  The  consequence  is  that,  according  to  the  position 
of  the  cam  j  upon  its  longitudinal  axis  and  opposite  the 
rollers  I,  one  on  each  side  of  the  cam.  the  roller*  arc  raised 
or  pushed  hack  during  the  tangential  travel  of  the  cam.  which 
t5  longer  or  shorter,  according  39  these  rollers  pass  over  ilie 
ouler  part  of  the  projecting  triangles  or  over  their  apices: 
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so  that  the  admission  can  be  varied  froT\T  zero  up  to  the 
maximum  by  shifting  the  cam.  In  order  to  change  the  direc- 
tion of  motion,  it  is  sufficient  to  move  the  cam  forward  on 
its  axis  30  be  to  bring  the  other  triangular  nose  or  projection 
into  action  with  the  rollers, 
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ri  will  be  seen  that  the  operation  of  the  cam  j  allows  of 
producing  forward  running  of  iht:  motor  with  any  desired 
admission  of  steam,  of  stopping,  and  ol  producing  backward 
running  with  any  degree  of  admission. 


The  Brierre  Voiturette. 


The  accompanying  illustrations  show  a  two-seat  voiturelte 
latrly  brought  out  by  M.  E,  J,  Brierrc,  of  239  Boulevard 
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;THii_aRllIlRE_GASOLINE^CAIlRlAC,E. 


Pereire,  Paris,  and  sold  at  ihe  low  price  of  3,xa  fraiKS  ($640). 
Lookingf  at  tlie  plan.  Fig.  ^.  the  molor  will  be  seen  located  at 
the  rear  left  hand  side  of  the  frame,  with  which  it  is  rigidly 
connected.  Tht  cylinder  is  90  x  120  mm.  (3.54  x  473  in,)  with 
air  cooled  wails  and  jacketed  head  and  valve  chamber,  and 
Is  said  to  develop  .^J'J  b.h.p.  at  its  normal  speed  of  S50  revo- 
lutions per  minute.  Klectrtcal  ignition  and  Longncmare  va- 
jmrizer  are  used  The  transmission  is  wholly  by  gearing, 
three  forward  s|jeeds  bcinK  iirovidcd  and  no  reverse.  Tlie 
motor  shalt  carries  one-half  oF  a  conical  friction  clulch,  of 
wliieh  the  other  half  is  on  a  short  shaft  carrying  pinions  which 
are  thrown  into  or  out  of  engagpnipnt  with  gears  nn  the  coun- 
tershaft below.  From  ihc  countershaft  the  power  is  trans- 
mitted to  the  rear  axle  by  the  pinion  and  gt-ar  nearest  the 
center  Ifne  of  the  carriage. 

The  frame  is  tubular  and  springs  arc  interposed  between 
the  front  axle  and  ihe  frame  and  bciwccii  ihe  frame  and  rear 
end  of  the  body.  A  band  brake  is  applied  on  each  rear  axle 
and  ann'her  nr  the  difTcrential  dtnm.  Steering  is  by  the 
hand  wheel  shown  and  the  gasoline  and  water  lanks  are  lo- 
cated under  the  forward  and  rear  scats  rcspcctivety.  The  car- 
riajie  weighs  complete  about  500  Ibs-  nnd  ineamrcs  8  ft.  x  5  ft. 
It  Is  claimed  that  it  will  mount  any  ordiiiar>  R^radient. 


MINOR   HENTION, 


Philadelphia  is  lo  have  .in  Automobile  Dub. 

An  automobile  cojnpnny  is  being  organiied  in  Visalia,  Cal.. 
to  fun  stages  between  that  and  adjacent  towns. 

The  Illinois  Electrical  Vehicle  Tran^iportation  Co.  has  re- 
duced it?  capital  from  $25,000,000  to  $2,500,000. 

The  Ballfnnire  &  Ohin  Railmnd  is  vntmducing  electric  cabs 
in  Washington  in  connection  with  its  trgiti  servicer. 


Kcnncih  A,  Skinner,  United  Slates  agent  for  the  De  Dion 
and  Boutoii  motor  vehicles,  has  opened  a  stare  at  268  Massa- 
chusetts Ave*,  Boston . 

The  stockholders  of  the  Lewis  Motor  Vehicle*  Co.  have 
voted  to  go  into  liquidation.  The  assets  are  reported  to  be 
iLhuitC  £0  cents  on  'the  dollar. 

The  Britisli  America  Coupe  Co.,  with  a  capital  stock  of 
$j,ooo,ooo,  and  the  Anglo-American  Motor  Co.,  with  a  capital 
fif  ¥750,000,  have  been  incorporated  in  Delaware, 

The  new  Winton  racing  carriaigc  of  Albert  E.  Bostwick 
will  be  shipped  to  Europe  on  the  i8th  of  this  month  without 
nnp.icking.  ' 

The  dissensions  in  the  Sandnsky  Automobile  Co.  have  been 
ndjit^tert  by  the  withdrawal  of  F,  M.  Underwood  from  his 
membership  in  the  firm. 

John  H.  Parsons,  of  Wilmington,  Dch,  h(i<i  built  a  carriage 
which  bums  keroscHe.  and  condenses  its  own  exhaust.  Its 
weight  is  about  1,50a  lbs.,  and  one  lever  controls  the  speed 
and  steering  of  the  carriage. 

The  United  States  Long  Distance  Automobile  Co.  has  been 
incorporated  in  Elizabeth.  N.  J.,  with  a.  capital  of  $t,ooo,ooo. 
The  incorporators  arc  T^cwis  Nixon,  Lieut.  John  C.  Fremont 
and  David  J.  Newland. 

The  Electrical  Review  devotes  its  March  28  issue  to  descrip- 
tions of  the  "eleciroraobiles"  builtby  ihe  Wave dey,  American, 
Columbia,  Woods  and  Riker  companies,  with  nunitroits  ex- 
ternal views  from  photographs. 

The  Electrical  Review  says  (hat  Jl  is  informed  on  ffood 
authority  lh,it  no  less  than  seven  gasoline  automobiles,  inv- 
ported  from  England,  are  at  present  detained  by  the  cus- 
toms authorities  at  Bombay  and  liot  permiued  to  land,  owing 
to  ihc  fact  that  gasoline  volatilizes  at  the  usual  temperature  of 
the  air  in  those  pans. 


.  Val,  (,  Ko.  1;  April  U.  1900. 
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Prof.  John  E.  Sweet,  of  the  Straight  Line  Engine  Works. 
Syracuse^  K.  Y,,  is  building  a  6  h,p.  steam  veijrcle  engine, 
having  splasb  JubricalLou,  dust-proof  case  and  all  wearing  parts 
accessible.    There  are  no  bolts,  nuts  or  screws  on  the  inside. 

The  Eric  Foundry  Co.,  iJ5o  West  I2th  St.,  Erie,  Pa.,  have 
dioubled  their  capacity,  put  in  a  complete  new  machine  shop 
and  have  just  taken  an  order  for  i,ooo  engines  from  the  Otto 
Gas  Engine  Works,  of  Philadelphia,  Pa.  They  make  a 
specialty   of   smajl   motor   castings. 

Leon  BlancU'et,  one  of  the  foundlers  of  the  French  Automobile 
Club,  who  has  been  visiting  in  this  city  for  the  pa^t  two 
wcdi^s,  has  offered  a  valuable  silver  cup  for  comipetition  by 
members  of  the  Aulomobilc  Cub  of  America,  in  a  scKtnile 
run,  [o  take  place  on  Saturday,  April  14.  The  cJub  will  present 
trophies  to  tUo^c  who  coliic  in  second  and  third,  and  the 
destination  will  be  Babylon,  L.  I, 

We  have  received  catalogues  from  Syracuse  'University,  the 
Crest  Mfg.  Co.,  of  Dorchester,  Mass.,  and  the  Ball  Bearing 
Co.,  Boston.  The  last-named  shows  roller  axle  hearings  for 
heavy  and  light  vehicles,  with  ball  end  thrusts;  roller  bearing 
siuh  axles  for  front  wheels,  and  a  rather  novel  roller  bearing 
for  hf3.vy  ihmsts,  with  (he  rollers  short  and  cylindrical  in- 
stead of  conical. 


Clark  Boiler  and  Engine. 


We  illustrate  a  Class  B  carriage  boiler  and  Cla&s  B  No.  a 
sieara  engine,  built  by  Edward  E.  Clark,  Boston.  The  boiler 
is  of  No.  to  gauge  steel  with  triple  rivtted  longitudinal  scams; 
the  heads  arc  of  flanged  steel,  3  16  in.  thick,  and  all  rivet 
holes  are  drilled  with  parts  in  position,  The  boiler  has  J45 
copper  tubes.  *A  in.  diameter,  13  tn,  long;  it  is  15  in.  in  diam- 
.  etcr  and  ig  in.  high  from  the  bottom  of  the  burner  to  Ihc  top 
of  the;  hood  It  is  built  for  150  lbs.  pressure  and  weighs  com- 
plete 130  lbs.  The  engine  is  2%  by  .1'-4  tn.  stroke,  with  link 
motion^  and  iveighs  40  lbs,  complete  with  feed  pump  and 
sprocket  wheel  shown. 


The  Borbein  Running  Gears. 

Wc  show  cuts  of  the  No.  1  and  No.  sRunning  Gearsmanu- 
lactured  by  H.  F.  Borbein  &  Co.,  St.  Louis.  Mo.  The  No.  i 
gear  has  hickory  reaches,  ironed  and  braced  as  shown,  The 
rear  axle  is  coniinuou&,  with  a  tube  from  the  differential  to 
cne  of  the  rear  wheels,  and  ts  provided  with  Borbein's  No.  3 
spring  bearings.  The  No.  2  running  gear  has  two  tubular 
reaches  braced  as  shown,  and  the  rear  axle  is  similar  in  prin- 
ciple to  that  of  the  No.  i  gear.  The  Borbein  No.  2  self-od- 
jnsting  hearings  are  used,  and  the  different  spring  and  stccr- 
it\g  afrangementa  can  be  seen  from  the  cuts,  The  dimen- 
sions of  the  No,  I  gears  are  as  follows:  Track,  4  ft-  i  >"-: 
wheel  base,  4  ft.  6  in.;  wheels,  jo  and  34  in.  diameter  without 
tires;  front  axle,  iJ4  in.i  rear  axle,  iJijin.;  front  spring.  i54 
in.,  5-!eaf;  side  spring,  ij^  in.,  4-lear.  The  dimensions  of 
the  No.  2  gear  are:  Track,  4  ft.  i  in.;  wheel  base,  g  ft,;  wheels, 
30  and  34  in,  without  tires;  front  axle,  i^  in,;  rear  axle,  iH 
in.,  front  spring,  i>S  in..  4-lcaf;  rear  spping,  i>-s  in.,  S-leaf. 
Gasoline,  iteam  or  electric  power  can  be  used. 
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646,383— Hydfo carbon  Motor. — Ernest  T,  Headech,  Ash- 
[ord,  Kent  County.  England,  March  27,  1900,  Application 
filed  May  ?3,  1S99. 

This  motor  is  intended  to  use  kerosene  as  fuel,  which  U 
vaporized'in  the  annular  space  g*  (Fig.  i).  H  is  the  exhaust 
valve,  operated  through  (he  rocking  lever  K  by  ihc  cam  M. 
The  oil  ii  pumped  or  sprayed  through  I  into  the  space  g*, 
which  becomes  fi,Iled  with  its  vapor,  e  is  tlic  inlet  valve,  open- 


^ 


ing  into  anodier  annular  space,  {*,  surrounding  the  6r9t,  It 
mingles  with  oil  vapor  issuing  from  the  holes  C,  and  passes 
on  into  the  cylinder.  The  igniter  is  indicated  by  f.  After 
release  the  exhaust  gases  pass  through  the  expanding  tube 
T'  into  the  hollow  sphere  T,  whence  they  issue  by  way  of 
the  expanding  tubes  T*.  Governing  is  effected  by  means  ot 
the  weighted  links  P  P  on  the  cam  shaft.  As  the  speed  of  the 
engine  rises,  these  fly  out  and  retract  the  cam  disk  M  from 
its  roller  to  a  greater  or  less  extent.  The  exhaust  valve  ia 
CO]:sequently  closed  before  the  completion  ol  the  expulsion 
stroke,  and  a  portion  o[  the  burnt  gases  is  entrapped  to  mingle 
wiUi  the  next  charge- 
No.  646,322— Explosive  Engine.— Clark  Sintz,  of  Grand 
Rapids,  Mich.,  assignor  to  ihe  Wolverine  Motor  Works,  same 
place.  Dated  March  27,  igoo.  Application  filed  May  4,  1897. 
The  invention  comprises  a  method  of  changing  the  ignition- 
time,  by  *hich  it  is  possible,  first,  to  start  the  engine  by  merely 
operating  the  exploder;  second,  to  reverse  the  eng^ine  without 
stopping,  by  changing  the  time  of  ignition,  and  third,  toi  ad- 
vance or  retard  the  ignition  at  will  for  different  speeds. 

In  Fig.  I  is  shown  a  two-cylinder  two-cycle  engine  with 
igniter  eccentrics,  H  H,  keyed  to  a  secondary  shaft,  G,  which 
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is  driven  by  the  gears  D  E  F  at  the  same  speed  and  in  the 
same  direction  as  the  crank  shaft  C,  A  form  of  igniter  is 
shown  exteriorly  in  Fig.  2,  but  no  claim  ts  made  for  it,  as 
the  invention  may  be  applied  to  any  igniter  operated  by  an 
eccentric.  The  right-hand  end  ol  tlte  shaft  G  has  a  spiral 
groove,  Y  (Fig.  4},  in  which  engages  a  tongue  on  the  inside 
of  the  gear  F.  which  is  a  sliding  fit  on  the  shaft  G  and  may  be 
shifted  axially  by  the  fork  w  on  the  rod  u  controlled  by  ilie 
lever  R,  Evidently  when  the  gear  F  is  shifted  it  will  compel 
the  shaft  G  to  rotate  to  the  extent  of  the  spiral  and  this  will 
change  the  time  of  ignition  relatively  to  the  position  of  the 
gear  F  and  ilie  crank  shaft. 

The  pistons  are  shown  dotted  at  30  and  ji  and  it  will  be 
seen  that  one  or  the  other  is  always  on  the  down  stroke. 
When  the  lever. R  is  tn  mid-position  ignition  takes  place  on 
the  center.  In  normal  running  a  lead  is  given,  determined 
by  how  far  the  lever  is  "notched  up."  To  reverse  the  engine 
the  lever  is  moved  to  the  limit  of  its  throw,  which  causes  ig- 
nition to  occur  when  the  piston  is  about  midway  of  it&  com- 
pression stroke;  and  when  reversal  has  taken  place  the  lever 
is  moved  to  the  center  and  a  little  beyond  for  lead. 

It  is  intended  that  the  lever  R  be  moved  to  the  center  when 
the  engine  is  slopped,  and  when  this  is  done,  throwing  the 
lever  to  one  side  or  the  other  rotates  the  eccentrics  far  enough 
tn  produce  a  spark  whatever  the  position  of  the  cranks,  and  by 
this  method  the  engine  is  made  self-starting. 

Five  claims. 


,I.Mfl,t  AprUU.  1900. 
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No.  24J47— Motor  Road  Vehicles.— D.  L.  Marlyn,  Glen 
Street  Engine  Works,  Hcbburn-on-Tync,  Durham.     Nov.  16. 

Relates  to  the  construction  of  the  body  ar  framing',  and  to 
the  steering  and  driving  g?ar.  The  body  is  composed  ol  a 
platform.  E,  surrounded  by  a  hand  rai!  and  supporting  seats, 
G,  which  platfonn  rests  upon  pillars  D.  At  ibeir  lower  ends 
the  pillars  stand  upon  longitudinal  sloping  frame  members 
A  A.  The  spaces  between  the  piJtars  arc  closed  by  boarding. 
The  sloping  of  the  frame  members  A  ilffords  ample  room  at 
ihe  front  end  for  ihc  swiveling  of  the  front  steering  wheel*. 


The  engine,  which  may  be  of  any  suitable  kind,  drives  the 
road  wheels  either  ihrough  toothed  or  chain  gear.  The  fig- 
ures show  chain  gear  K  connecting  the  engine  shaft  I  to  the 
road  wheels  H,  In  order  lo  facilitate  steering,  means  are 
provided  for  utilizing  the  movement  of  the  forc-carriagc  ior 
automatically  putting  the  driving  gear  out  of  action  on  the 
tnner  side  when  inrning  corners.  For  this  purpose  clutches 
N  are  used  and  the  levers  M  for  operating  them  are  arranged 
to  be  acted  upon  by  cams  on  the  tore-carriage  whenever  it  is 
t«rned  toward  the  right  or  left.  These  levers  ate  connected 
by  a  spring.  O,  so  that  operating  the  clutch  lever  on  one  side 
causes  the  clutch  on  the  other  side  to  be  pressed  more  firmly 
into  engagement. 


No.  24,328— Carbureters.— A,  J.  Boult  (communicated  by 
A.  Longuemare).    Dec.  6,  1899, 

The  chief  object  of  the  invention  consists  in  extending  the 
application  of  the  Longuemare  carbureter  to  the  production 
of  explosive  mixtures  from  liquid  hydrocarbons  ol  the  heavy 
kind,  as,  for  instance,  ordinary  petroleum.  The  hot  exhaust 
gases  from  the  motor  enter  through  the  tube  P  into  the  an- 
nular chamber  N,  and  central  chamber  O  of  the  part  L,  thence 
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passing  through  the  orifrces  S  and  expanding  in  the  annular 
chamber  C,  the  register  Y  being  closed;  the  gases  then  pass 
to  the  bottom  V  of  the  said  chamber,  and  finally  escape 
through  the  orifices  W.  This  drculation  results  in  imparting 
to  tht  whole  body  of  the  cafbufei^r,  and  especially  the  wings 
T  of  part  L  qxtendiJig  into  the  interior  of  the  chamber  U,  a 
high  temperature  which  will  greatly  facilitate  the  vaporization 
of  the  hydrocarbon  employed.  In  starting  it  is  necessary  to 
place  underneath  the  bottom  V  some  healing  device.  In  the 
caie  o£  such  initial  heating  tfie  regulator  Y  will  be  so  turned 
as  to  leave  the  orifices  X  entirely  open,  which  will  facilitate 
the  working  of  the  heating  device, 


SPECIAL   NOTICES. 

O 

Jk4rmw*i*tmwmt*  lu*rt«d  vadvr  tbl4  bfAJIng  at  S2.00  an  Iscli  for  < 
iiHua,  pajrabla  In  advance. 


FOR    SALE. 

3  h,  p.  Gasoline  Motor  ;  new  and  entirely  unused  1 
made  by  St.  Louis  Gasoline  Motor  Co.  Latest  im- 
provements in  igniter.     Uses  gasoline  direct- 

F.  D.  PORTER,  1594  N.  Hahted  St,^  Chicago. 

Ifor  sale. 

A  "I.odomobile."  Has  run  200  miles  only,  Oivner 
goes  abroad ;  must  sell  at  St^^.oo  ;  "o  lower  ofler 
considered.    Address  C  H.  TANGEMAN, 

^76  Berkeley  Place,  Brooklyn- 


WANTED. 

Tricycle  or  Quadricycle.  One  with  De  Dion  & 
Bouton  Motor  preferred.  State  full  particulars  and 
price.  Address  H.  P.  DUKEHART, 

Soz  Federal  St.,  Allegheny,  Pa. 


WANTED. 

A  Second  hand  Winton  Carriage,  1899  inodel.  Must 
be  in  first-class  condition.  State  price  and  where  it 
can  be  seen. 

Address  H.  K.,  care  of  Horseless  Age. 


WANTED. 

Light  Motor  Carriage  that  will  accommodate  2  lo 
4  persons.     Address,  with  particulars  and  price, 

W.  N.,  care  of  Horseless  Age, 
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AUTOMOBILES. 

FINE  M^LLINQ  AND 
MACHINE  WORK... 

THE  ARTHUR  COMPANY, 

1&8-I90  Front  Street, 
NEW  YORK. 


FQR    SALE. 

U.  S.  Patent  637,470,  on  Adjustable  Tubular  Spoke 
Wheels.  Spokes  inserted  without  removing  Tires, 
Lighter  and  stronger  than  wooden.  Atiapteci  to  Auto- 
mobiles and  general  vehicle  trade.  For  full  particulars 
address  F.  J.  MERCER,  Hyde  Park,  Mass. 


MOISTURE    PROOF 

WAGON    PANELS. 

Kanufaotureri  of  Vanaer  Panels  fw  Ocach,  Waean  le  iatomotiUUsj. 

Any  size,  any  thickness,  withoii/  joining  ur  Bplicing. 
We  also  make  veneers  wi(h  absoluteLy  ■amter praof 
glue  (or  sptcial  uses- 

SEGUINE-AXFOUP   VEMECR   CO., 

!W-1M   PACIFIC   AVESLE.  JEItftEV  CITT.   N.  J, 


AUTOMOBILE 
PHOSPHOR  BRONZE 
ALUMINUM 
NICKEL  ALLOY 


Castings 


A  BPKVIALTY.     WRITE  FOR  PRICES. 
E.  D.  WILLIAMS  A:  SON,  .Ter^^ey  City,  N.  J. 
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Steal  Vehicle  Fittings. 

PIN  Valves  (both  union  and  plain  ends),  Inject- 
ors, GasoHnc  Regulators  (improved  type),  Water 
Regulators,  Imprnved  Gla&s  Gauges,  Globe  and 
Check  Valves,  Water  Relief  Valves  Tor  Cylin- 
ders, Steam  Gauges  and  Safety  Valves. 

LOCKE  REGOLATOR  CO.Salem,  Mass. 


ATTfiNTlON. 

Castings  of  Gasoline  Motor  described  in  The 
Explosive  Motor  Number  of  this  paper.  Also  other 
sizes — stationary,  marine  and  vehicle  motors — rough 
or  partly  finished.  LOWELL  MODEL  CO.,  Box 
392,  LowelU  Mass. 

AUTOMOBILE    HOUSES. 

Don't  build  a  baro.  Ii  Kill  cosi  ihrcc  linifs  as  much  as 
DU  BOI5*  PORTAHLE.  READY-MADE  HOUSES.  Anybody 
can  put  them  up  and  take  thtm  down  with  a  screw-driver. 
Made  oj  pine,  and  painted  ready  10  go  up.  Very  prelty  and 
cheap. 

DU  BOIS"  AUTOMOBILE  AGENCY. 

220  Uroadway,  New  York. 


ELECTRIC  IGNITION 


IN  GAS,  GASOLINE  AND  OIL  ENGINES. 

We  make  special    HFARKING    POINTS   for  tliU  aervlw 

possesH[ng  exlrciiie  hardno^s  nnd  g^realer 

durahllit)  Ihau  platJniiuK 

SENI*  FOB  DESCUIPTITE  MATTER  ANO  PRICES- 

BRMin   ft   UU.,  NEWARK,  N.J. 

FOR  SALE* 

A  six  Horse  Power  Winton  having  more  than 
ordinary  speed.  It  made  the  best  lime  to  Kingsland 
Point  in  the  first  run  of  the  Automobile  Club,  and 
beat  its  only  competitor,  a  steam  carriage,  forty  min- 
utes, in  the  second  Chib  run  through  the  snuw  to  the 
Ardsley  Casino,  Will  sell  for  Ijigao,  which  includes 
racing  seat)  large  gasoline  tank,  and  oil  cup  and  latest 
muffler. 

Also  an  "Autogo  "quadricyclemadeby  the  Waltham 
Mfg  Co ,  which  has  not  been  run  25  miles  and  cost 
$600.  Will  sell  for  SSS"-  This  includes  the  tricycle 
attachment. 

Both  machines  are  in  perfect  order.  My  reason  for 
selling  is  that  I  am  going  to  Europe  for  the  summer. 

ALBERT  C.  BOSTWICK, 

66  Broadway,  Citv. 

GAS    ENGINE    CASTINGS. 

R»ii^h  or  Fiitislicd. 

Reference— Otto  Ga5  Engine  Works,  Philadelphta,  our 
largest  eustumer. 

BRie    FOUNDRY    CO.,    Erle»    Pa., 

1350-1360  W.  lath  St. 
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...ASHTON... 

Pop  Safety  Valves,  Cyiinder  Relief 
Valves,  Steam  Gaii£^es,  Automatic 
'Water  Gauges  aad  Gauge  Cocks 
for 

STEAM   VEHICLES. 


THE  ASHTOK  VALVE  CO.,  271  Frafikltn  St.,  Boiton.  MaM* 

f12t  Lib^fly  Slre<t.  Haw  York. 
BRANCHES:  -{1213  Fllbt>r]  Street.  Philadelphia, 
tZia  Lake  Street.  Chicago,  III. 

We  Have  the  Best  Engine 

for  Charg;ing  Storage  Batteries, 
Also  for  All  Industrial  Purposes. 

Uses  common  kerosene  ;  does  QOl  affect  Insurance. 

NEW  YORK  KEROSENE  OIL  ENGINE  CO.. 

31  Burling  SHp,  New  York. 
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BALDWIN  DETACHABLE  AUTOMOBILE  CHAINS 


SPECIAL 
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are  made  in  sizes  to  suit  the  demands  of  the 
trade.  Our  new  roller  chain  is  especially  adapt- 
ed for  light  Motor  Vehicles, 

■END  FOR   OATALOQUI. 

K.  FHANKT.TN  PETERSON.  BaleB  Agent. 
306  Lake  St.,  Chicago,  Ul. 

BALDWIN  CHAIN  CO.,  WORCESTER^  WA88.,  U.  8.  A. 


7Uf\H£0  HfiTAl  PAfiTS  fOft  AVTOMO- 
BfLES,  Matf9  tp  ardar  Irttm  tketch  gr 
aampfa.       :    ;    ;    .-^ ;    .-    ;     .-    .•    ; 


DODGE    MACHINE    SCREW    CO., 
BOSTON. 


P 


Seamless  Cold  Drawn  Sleel  Tubing, 
Shells,  Cylinders  and  Tanh, 

DROP  FORGINCB  AND  STEEL  BTAMPINCS. 

JANNEY,  STEINMETZ  S  CO.,  Drextl  Buildine.  PhiladBlphia,  Pi. 


Far  Air,  Oat.  Steam,  Am' 
monlA  or  HuidH  under 
pmapje  and  ezploalTeA. 

Ad    Tanks   of    BaDdrf 


TOWNSEND    &    DECKER 

SOUCITORS  aV  V.  B.  AND  FOHEION  FATEHTB. 


Patents  spBciaitu 


141  Broadway, 
Naw  York... 


MOTOR  VEHICLE  INVENTIONS. 

a.  O.  TOWKSEND.  formerly  Prln.  Kx'r. 

S.  K.  DBCISK&,  iM9  AM-t  Stx'r.  V.  B.  Fst.  ODlce. 

Are  you  Ruilding  a  Motor  Carriage?    If  so,  send 

F$2.oo  for  detail  and  assembled  drawings  of  complete 

Running  Gears,  wilh   latest  construction  of  steering 

equalised  axles,  etc.,  with  all  dimensinnsand  parliculars. 

Address  MOTOR  DESIGN  CO,,  BUFFALO,  N.  Y. 

^KITTS  LOW  WATER  ALARM 

FOR  YOUH  LOCOMOBIU. 
ATDtd»  all  Daoger,     Write  for  Blue  Print  and  Price. 

KITTS  M'F'G  CO.,  Oswego,  N.  Y. 


THE  lUMP  SPARK  LEAPS 
1   Inoh  Jump  Sparks 

Welffhl.  albs. 

IHmeiMliOas.  eili4  In*. 

Patent  Applied  Fur 

U  Fi  orLITDDnr,  spfciALnes. 

U  VamlHwater  St.,  New  Vnrk 


RAWHIDE 
AND  FIBRE 


GEARS 
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COMPENSATINfi    SEARS 
FOR   DIFFERENTIAL 
DRIVE.... 

DRIVE  CHAIN  with  hardened  rivets  end  8leeve», 

SPROCKETS,  STEEL  BALLS  of  various  diameters. 

138  Puri^hase   Stroat. 
BOSTON,  MASS- 


BOSTON  GEAR  WORKS, 


Graphite  Lubricants, 

ALL  KINDS,  ACCOHDINO  TO  WANTS. 

■Hfiifel  prtpHTAtl'iPI  tor  Gftara  of  ElecTrle  Motori  and  for  CyllaiSvrm  o[ 
M-otor  Euflnet.    ^end  foe  Cltcnlara  anA  Fricei.. 

Joseph  Dixon  Crucible  Co.,  -  Jersey  City,  N.  J. 


^K, 


Si 


AUTOMOeiLE  RUNNING  CEARS. 

FOH  THE  TRADE. 

We   Make  Two  Styles 
I      -jcfc-     Complete  with  Springs 
and  Wood  Wheels. 

WRITE  FOR  PRICES. 

H.  F.  B0R8EIN  &  CO.,  IV'l'b'yiSAro"''^- 


THK  ONLY  PERFECT  BUB«TtTUTE  FOR  LEATHIR  IS 

MOROCCOLINE 


■  ifniii,  Sim.  Ill-ill 


fe::;;  LIKE  LEATHER 


NEVEB  AFFECTED  BY„c.ii 

Ju.lLhi  (blaKfqrAuUMRDbll?*.     Dc  ool  l»aB5H«il  bj  vdHbUu.  tuilUUmi..  *lilib<lo 
Mil!  THi.it*.  thi-  Dirrltf -ufHi^riHCoTlaf.     SecJ  rnr  .'^■mptn. 

U0HT07X    ARTIFICIAL     LliATHFR    CO. 

12  EAftr  Ifiih  6TRCET,  NEW  YORK, 


Automatic  Igniter 

n       FOR  ^ 


Locomobiles 


Simple  electric  device 
operated  by  push  but- 
lon.  Can  be  installed 
by    anyL^ile     ...... 

I.  L.  BOGIRT  GO. 

123  LIBERTY  ST. 

NEW    YORK    CITY 

SOLE  MANUF4CTUSEIIS 


Engines,  Boilers  and  Burners 

FOR,.. 

STEAM    VEHICLES. 

MILNE   Jt   KILLAM, 

10  CRESCENT  ST..  EVERETT.  MASS. 
acND  FaM  cJiTatDo. 


Any  of  ouTsubseribcTSwho  afc  willinfrto  solkit  subscriptions 
for  The  HoftSFLESS  Ace  from  iheir  lellow  townsmen  are  re- 
quested lo  criminunicate  with  the  Editor,  as  we  are  desirous  of 
entering  into  business   relations  with  such  parlies. 
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The  Whiton  Universal  Automatic 
Gear  Gutting  Machine. 


Most  complete   Gear  Cutter  y«t  designed. 

specially  adapted  to  the  requirements  of  Motor 
Vehicle  Maaufacturers.  Already  la  tise  in  several 
leading  shops, 

S£/tB  fOft  FULL  fiM/irtCtfLARS  AMD  LfST  OF  t/SEHS. 

THE  D,E.  WHITON  MACHINE  CO. 

NEW  LONDON.  COfSN  ,  U.  S.  A, 


RElliBlE  [IIGIII[. 
BEST  REVEIISIIIt  SCREW. 

Also  Fine,  Strong,  Mechanical  Reverse. 

Ct'LL  line  nf  Superior  Engines  suJiable  for 

Motor  Carriages,       Wc  supply  Running 

Gear,   DilTeTenlial  Axles,  Wheels  anJ    Pans 

for  Automobjies,        ....... 

SOLO  SEPARATE  OR  TOGETHER. 


\t 


CEND     50    cents     for     Pasteboard 
Worlcing    Model    descrlbrng^  our 
Engine  and  Showing'  Valve  Motion. 

We  are  building  and  are  prepiiied  to  take  orders  for 

AUTOMOBILE 
BUSSES  ■>*  ^  * 

Denison  Electrical  Engineering  Co., 

NEW  HAVEN,  CT„  U,  S.  A. 


COMPLETE. 


(April  Stb  tg  September 
2^t\  1899,  ioclusiTt.) 


To  New  Subscribers  for  Two  Years, 

We  wish  to  place  thase  volumes  in  the  hands  of  persons 
permanently  interested  and  therefore  offer  them  only  to  those 
who  will  subscribe  for  two  years  from  April  5th,  1895.     ::    ::   :: 

SEND  $4  AND  GET  THIS  VOLUME  BEFORE  IT  IS  EXHAUSTED. 

Eberhardt's  Patent 

lELY  AUTO 

m 


GOOD  ROHOS  LlTERflTURE. 

Send  for  a  copy  of  "A  Ptea  for 
Good  Roads,"  containing  addresses 
of  speakers  at  the  recent  Good 
Roads  meeting  of  the  Automobile 
Club  of  America,  and  use  it  in  the 
cause.         ..,.,. 

ALBERT  R.  SHATTUCK,  (Chairman, 

Good  Roads  Committee, 

Waldorf-Aitoruij  New  York. 


ENTIRELY  AUTOMATIC 


cor 


me 


•f  k^  H  la..  41  >a..  «i  ta..  fj  la.  lad  T9]  bu 


MiCmilES 

WITW 

Eberhanlt'iPileni 

'^Radial  DupJBr" 
Gan^  Cutters. 

at  oDoe, 

QOULD  A 
EBERHARDT, 

MCWUK.  H.  U 


This  company  has  ihe  only  per- 
fect condenser  on  eanh  applU 
cabL?  lu  lUtDEHobiles,  The  auio- 
mohilcB  manufactured  by  this 
company  Combine  aA  the  good 
quaLiLies  of  all  other  typc«  both 
in  appearance  and  eiScieiicy  and 
possess  many  (food  qualitii^snoiln 
other  makes,  Tb*}-  are  noiseless, 
odnrless,  KiTiokcless,  and  do  not 
show  any  steam  in  mnj  Vind  of 
Dveather.  When  in  use  it  i:^  not 
necessary  to  replenish  the  water 
Supply  oftcncr  than  once  a  flay 
They  wci([h  less  [ban  non-con- 
densing machines.  They  bave 
perfect  liurners  and  boiter  feeds 
autoniaiically  coolrolled. 


Cut  thli  atfvirlUefncnl  out  and  mall 
m\tt\  order  and  g«t  fS.OO  dktcopnl. 
Writ*  lor  Catilfisuk. 


MOST  RELIABLE 
IN    THE    WORLD 


SOSAVS"' 

HARRY  ELKES. 


*HIS  unse/ict/ij/ testimonial  from  the  recognized  World's  Champion  to 
a  professional  racing  man  in  America: 

"Paris,  France,  March  tS,  1900. 
"  In  regards  to  Motors  the  only  reliable  one  is  the  DE  DION. 

*****!  will  let  you  know  from  time  to  (ime  about  what  comes 
up  in  the  way  of  Motors,  but  if  you  get  a  DE  DION  they  can't  beat  you. 
"TAe  Aiier  Motor  is  thought  very  litUe  0/  ken" 


A  WORD  TO  THE  WISE 
IS  SUFFICIENT. 


KENNETH  A.  SKINNER, 

SOLE    UNITED    STATES    AGENT, 

DE  DION,  BOUTON  &  CO/5  MOTORS, 

268  MASSACHUSETTS  AVE., 
BOSTON,  MASS. 


THE    HORSELESS   AGE.  Voi  b.  no.  a.  Ap 


ECEIVER'S  SALE 


JOHN  STEPHENSON  COMPANY,  Limited. 

BY  OKDEIt  OF 

The  Chancellor  of  the  State  of  New  Jersey,   ALBERT   A*    WILCOX,    Receiver  of 
John  Stephenson  Company,  Limited,  will  sell  at 

PUBLIC   AUCTION, 

At  BAY   WAY,  near  Elizabeth,  N.  J„  WEDNESDAY,  APRIL  25,  1900, 

at   2  o*clock  p.m.  prompt, 


Ml  the  Real  and  Personal  Property  of  above  Company, 

MATERIAL, 


viz,:  LUMBER,  IKON,  CAST  AND  MALLEAnLR  IROK,  STEEL,   BOLTS.   NUTS, 
WASHEHS,  SCUKWS,    BKA8S,  PAINTS,   CARS,  Etc.,  will  bt:  »o1il  IK  LOTS. 


THF    PI  ANT     <^oveririff  88  ACRES,  with  BUILDINGS,  MACHINERY, 
inL    rUHm      TOOLS.  MOTORS,  Etc.,  IN  ONE  PARCEL. 

Permits  to  view  the  works  can  be  had  of  the  Receiver  at  Room  709,  95  Liberty  St.,  New  York. 

ALBERT  A.  WILCOX,  ReceJver. 
JOHN  G.  STEAD,  Auctiuneer,  Paterson,  N.  J. 

A    PERFECT   AUTOMOBILE    EQUIPMENT. 

THE 

EMPIRE  BALL-BEARING  AXLE 

AND 

ROBERTS'   WHEEL. 

PATENTED. 

A  tint  atlt,  thonnghfy       #^^  ^P^^^ £»p»oiait/   aifaptif    to 

I«s1ed  by  actua!  use      ■^^l  ^^^^^^^^^^"^l  iWH^^^^         txutomobiha  and  hea^y 

^^^^^^  ^^^^^^^r  inn. 

NONE  SO  NEAR  ANTI-FRICTION. 

SUPERIOR^  TO  ANY  OTHER  AXLE   FOR  ALL  KINDS  OF 

MOTOR    VEHICLES. 


AXLE   DEPARTMENT. 


THE  CHICAGO  SCREW  CO.,       =      -      CHICAGO,  ILL. 

Address  all  commiinicHUons  to  tlic  Company.  Send  for  Catalogue. 


pril  U,  1900. 


THE   HORSELESS   AGE. 


TEAM 
POILER 

Dumber 


DECEMBEB 
6th. 


TEN  SPECIAL  AKT10LE8 


BY 


r  trading  Engineers  and  Inveniors  on  the  Steam  Bciler 
»«  related  to  Vehiefe*.  inciting  the  suhjcci  ihoroughly 
and  showing  how  steam  can  be  most  successfully 
applied. 


10  CEmS,  STAMPS  DB  COIN, 


SYMPOSIUM 
OF 


STEAM  VEHICLE  ENGINEERING. 


THE   HORSELESS  AGE, 

150   NASSAU    STREET, 

•^-^•NEW    YORK. 


THE 

GEOHETRIC  LINE 

Of  tools  for  screw  machine  work  are  used  and  recom* 
mended  by  a|]  leading  manufacturers  because  they 
possess  so  many  points  of  superiority  over  old 
methods. 

If  you  are  Interested  in  screw  machine  work  of  any 
kind  it  will  pay  you  to  investigate  this  line  of 

Adjustable  Seff-Openmg  Screw  Cutting  Die  Heads, 
Adjustable   CoUapsing    Taps,  and 

Adjustable  Hollow  Milling  Tools, 

GEOMETRIC  DRILL  CO., 

■WestTille,  Conn.,  U.  S.  A. 


^HSSS 


D£SC/i/PT/y£ 


...STEAM  IS  KING- 


HE  COLUMBIA  MOTOR  AND  MANUFACTURING  GO.  su«.«or,t. 


TH£  CROUCH  AUTOMOBllE 
MANUFACTURING  AMD 
TRANSPORTATrON  CO. 

North  Avenue  and  Oak  Street, 
aALTlMORE,  MD. 

This  company  has  ihconly  per- 
fect condenser  an  earth  appli- 
cable to  automobiles.  The  auto- 
mnhiles  mantifacLured  by  ibiB 
company  combine  all  the  good 
qualities  of  all  other  types  both 
in  appcaratice  and  eHiCLency  and 
possess  many  good  qualities  notin 
other  makes.  They  are  noiselesG» 
odorless,  smokeless,  and  do  not 
show  anj  steam  in  ajij  kind  of 
weather.  When  in  use  It  is  not 
necessary  la  replenish  the  water 
supply  oftcner  than  once  a  day. 
They  weigh  less  than  non-cofi- 
densipg  machines.  Thty  have 
perfec)  burners  and  boiler  ttcdi 
automatically  controlled. 

Cut  Ihli  idrtrtliement  dvt  ind  Bitll 
Hhh  ofd«r  and  gsl  t&.OO  dlicaunl. 
Wrll«  lor  CttklOfue. 


THE   HORSELESS  AGE. 


Vul  fl.  Nu.  3.  Aprt 


LICENSEES 


UNDER  THE  TILLINGHAST  PATENTS. 


^S^Sa"h^fc^S^%^^^ 


Having  acquired  tlie  Tillinghast  Patents,  heretofore  held  by  Theodore  A.  Dodge,  the  Single 
Tube  Autoniolnle  and  Bicycle  Tire  Company  pves  notice  thai  the  following  companies  aJone 
are  licensed   to  matiufaoture  and  sell   Single  Tube  Tires  under  Siiid  Letters  Patent. 


HAHTPORD  BUBBEB  WORKS  COMPANT 
DIAMOND  RUBBER  COMPANY 
NEW  BRUNSWICK  TIHE  COMPANY 
GOODYEAB,  TIRE  &:  RUBBER  COMPANY 
PENNSYLVANIA  RUBBER  COMPANY 
INDIA  RUBBER  COMPANY 
EMPIRE  RUBBER  MFG   CO. 
NATIONAL  INDIA  RUBBER  CO. 

For  Cycles, 

NEWTON  RUBBER  WORKS 
L.  C.  CHASE  &  COMPANY 


B   P   GOODRICH  COMPANY 
KOKOMO  KUJSBER  COMPAJfY 

BOSTON  WOVEN  HOSE  Sl  RUBBER  COMPANY 
MECHANICAL  FABRIC  COMPANY 
FISK  RUBBER  COMPANY 
HODGMAN  RUBBER  COMPANY 
INTERNATIONAL  AUTO.  &  VEHICLE  TIHE  CO. 
INDIANA  RUBBER  &  INSULATED  WIRE  CO. 
Vehicles  and  Automobiles. 


REVERE  RUBBER  COMPANY 
PHILADELPHIA  RUBBER  COMPANY 
Fflr  Cycles. 


Inasmuch  as  the  above  list  comprises  all  tire  manufacturers  of  any  standing,  who  are  able  to  supply 
many  times  the  actual  demand  for  single  tube  tires  and  to  give  the  public  an  ample  choice  of  every 
style  of  single  tube  tire^  notice  is  hereby  given  that  any  and  all  persons  who  make,  sell  or  use  any 
other  single  tube  tires  will  be  held  liable  and  promptly  prosecuted  as  infringers- 

SINGLE  TUBE  AUTOMObTlFaND  BICYCLE  TIRE  CO. 

THEODORE  A.  DOOCE,  President. 


RIGS   THAT    RUN. 

THE    KIND    YOU     HAVE     BEEN     LOOKING     FOR. 

COMPACT,    DURABLE.    EASILY    MANAGED, 

.     BUILT     TO      LAST.        IF   YOU     ARE     AT 

ALL      INTERESTED      IN      SUCH      A 

VEHICLE,  WRITE  AT  ONCE  FOR 

CATALOG     TO 

SAINT  LOUIS  MOTOR  CARRIAGE  GONIPANY, 


121  I-I3-I6-I7-I9  Vandevonter  Ave., 

"  Early  Orders  Secure  Early  Oellv^rtoQ." 
Pennev'vanla  tt«pr«4entatlve,  A.  B.  GURflHER,  610  Drexel  BuJIdlng.  Ph^adelphla- 


ST«  LOUIS,  MO.,  U.  S.  A. 


c«!=5eii!s^>  UPRIGHT  DRILLS 

Prom  a  light  Frlctioo  DrlH  to  a  42-ia.  B.  a.  P,  P.  DHlh 
SEND  FOR  CATALOGUE. 


W.  F.  and  John  Barnes  Co., 

996  Ruby  Street,      -       Rockford,  UK 


;  April  IS,  ma. 
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PUBLIC  UBf^ARY 


5- 


,ANGLO-AIVIERICAN 
STOCK  JOBBERS. 


COMETUING  about  the  London  History 
^^  of  Pennington  and  Lawson  Leaders  of 
the  75,000,000  Dollar  American  Promoting 
Expedition. 


ISSUE  OF  FEBRUARY  7th. 


10  Cenls^  Stamps  or  Coin. 


THE    HORSELESS    AGE. 

150  NASSAU  STREET, 

-^^NEW   YORK 


New 
GatalDDue 


OF.,. 


■  Wi 


i^^^i 


i\ 


THE  GARVIN 
MACHINE  CO. 


li'C 


Now  Ready  For 
Distribution 


PRESEMTS 

IMPORTANT 
IMPROVEMENTS 


Yours  for  the  Asking 

T**^  (5^'*^'''  Machine  (J©., 

Vnrlck  and  Spring  Streets* 
NEW  YORK,.. 

•ALC«  ACCNTS: 

Thi  OBrvin  Machine  Co..  51  X.  7th  Re ,  Philadelphia,  Pa. 
M&rsnJTiig,    Maxwell  &  M^rc,  ¥3  S.  Oonal  St.,  Chicopif  III- 
I>ca[fC>ie     Uarvin     Ma«:hjnen-F*lirilt„    AktiensHellkcliafl,     t7     Hurg 

Strain*,  Berlin  C,  GBrmany. 
C.  W,  Bunan,  OriffitM  ft  Co..  Ludfatft  Squ^n,  Ludgate  HQI,  Lnndon, 

E.  C,  Eiutland. 
McmtBomery  &  Co.,  aS  CouTevBrd  MaEcnta,  Ftirv,  rrancn, 


EXPLOSIVE  MOTOR  NUMBER 


January   17th,  1900- 


LEADING    ARTICLES 


The  Hydrocarbon  Engine  as  a  Soiarce  of  Energy,  by  Et-woou  Hayne;.. 

General  Deductions,  by  Henkv  W.  Strlss. 

The  Gasoline  Engine  Indicator  Diagram,  by  E.  C.  Oliver. 

Vaporizers  and  Carbureters,  by  Hckheri-  L.  Towle. 

Ignition  and  Ignition  Troubles,  by  P.  M.  Hem>t. 

Coils  and  Sparks,  by  E.  J.  Stoddaru. 

The  Vibration  of  Explosive  Motors,  by  Herbrrt  L.  Towle. 

Gasoline  and  Gasoline  Mixtures,  by  E.  J.  Stomdard. 

Multi-Cylinder  Engines,  by  P.  M.  Hei,dt. 

Gasoline  Vaporizers  and  Carbureters,  by  Henry  W.  Sthuss, 

Balancing  a  Motor  Carriage,  by  E.  C.  Oliver. 

Explosive  Motor  Data,  by  K.  1.  Clegg. 

An  Explosive  Motor  in  Detail,  by  R.  I.  Clecg. 

72  pp.      PRICE,    lO   CENTS,  Stamps  or  Cofn. 

"subscribe  from  JANUARY  1st,  AND  YOU  WILL  GET  THIS    NUMUER.     $2.00  A  YEAR. 


The  Horseless  Age, 


150  NASSAU  St.,    New  York. 


Tim   HORSELESS  AGE. 


Vol  «.  So-  3,  Apil 


STEAM  BOILER  NUMBER 


J 


DECEMBER  6th.  1899. 

Symposium  of  Steam  Vehicle  Engineering. 


P> 


Dealing  thoroughly  with  this  most  Interesting 
problem  as  related  to  vehicles. 

LEADING    ARTICLES. 

Steam   Boilers  for   Motor   Vehicles,   by   R,    I.   Clegg. 

General  Data  on  Steam  and  Fuel^  by  A.  H, 

Advantages  of  Circulation,  by  S*   D,  Mott. 

Efficiency  of  Small  Boilers,  eta,  by  A.   M.   Herring* 

Automobile  Generators  Under  the  Law,  by  Perry  B.   Rawson, 

Considerations  in  the  Design  of  Vehicle  Boilers,  by   P.   M.   HeldL 

Shell  or  Water  Tube  Boilers?  by  Wellington  P.  Kidder. 

Boiler  Feeding  Apparatus,  by  R.   L  Clegg, 

A   Practical  Method  of  Utilizing  Exhaust  Steam,  by  Edwin   Kilburn. 

Oil  Fuel  Burners,  by  R.  I.  Clegg. 

A  Coil   Boiler  for  Automobiles,  by  W.  H.  Wakeman. 

The  EUhu  Thomson  Flash  Boiler  and  Steam  Vehicle  System,  by  L.   H, 

Design  for  an  8  H,  P.  Water  Tube  Vehicle  Boiler,  by  H.   K.   Burr. 


Vehicles,   Boilers  and  Engines  described  and  illustrated 

64    PAGES.  56    CUTS. 

PRICEp     10    CENTS,    STAMPS    OR    COIN. 


■UBSCRIBE    FflOM    THIS   NUMBER. 
«7.00  A  TEAR  IN    ADVANCE. 


THE    HORSELESS   AGE, 


I50    NASSAU    STREET,    It.    Yp 


.  X  April  u.  uoa. 


THE   HORSELESS  AGE. 


'OUR  HORSE-POWER  DUPLEX  MOTOR  FOR  AUTOMOBILES 


■J*c 


■.iHf!(fir- 


XI 


cXXSr 


DUPLEX. 


Vr>    CO' 


Lig-htest  Motor  For  its  Power  made 
in  the  World.  Weight,  92  lbs.  Air 
CooUd.  No  Water  Jacket.  Speed 
Can  be  changed  4utoniAticjiIl7  from 
the  slflweBt  to  the  fastest.  Electric 
Iguitloti.  Self-Oilidg.  Noiseless,  No 
Vibrfttion.     . 


PATENTED  IN  AUERICA  AND  BURllPE.  BEWARE  OF  IMITATIONS. 


CREST    MANUFACTURING    CO.,  Dorchester,  Mass.,  U.  S.    A. 


A  ■- 


THE  B.&S. AUTOMOBILE  FORCINGS 


These  pieoes  are  Drop  Ported  of  beat  aofl  steel  and  are  auilable 
for  Cftrriagea  weighing  from  600  to  1500  pouuds.  Front  AxLo  £nd 
la  designed  for  IjV  in.  tubing,     W©  carry  these  Forgings  ia  stoak. 

D«E(!DALED  FACILITIES  FOR  DBOP  FQBGIHG, 


filMriBff  HBDekU,  l-i  Slj». 


HARTFORD,  CONN , 

.U      S.    A. 


rfOli  lxl«  End,  I'l  fik4. 


MOTOR   WHEELS 


STEERING 
DEVICE 


WITH 


BALL 
BEARINGS. 

I  IVI3-   ^"^Q^^'^''"  S^^PE  ^i^^P  Plat  Base 

FLARING   EOCE»   IP    DESIRED. 


WESTON-MOTT   CO.,   Utica,  N.  Y. 


THE    HORSELESS   AGE. 


Vo!  C.  Nn.  3,  Apfi 


STEAM  IS  THE  BEST  POWER  FOR  AUTOMOBILES 


Steam   Motor  Wagon. 


THIS  STYLE   NOW 
READY. 

OTHER   STYLES  TO 
FOLLOW. 


y 


m 


"TpH  E     Carriage     illustrated 

■  here  is  one  thai  will  sat- 
isfy the  must  critical,  fur  in  it 
is  cnmbine'l  the  finest  carriage 
work  and  the  best  machinist 
^kin  and  workmanship,  and  it 
is  the  most  practical  and  F^alis- 
factory  pleasure  carriage  one 
can  have. 


FOR  FULL  PARTICULARS  AND  PHOTOGRAPH  ADDRESS 

STANLEY    MANUFACTURING    CO.; 

No.   117   LINCOLN  STREET,  BOSTON.  MASS. 


DIAMOND  TIRES... 


Divide 

Your 

Orders 

We 
Desire 

COMPARI 
SON 


I/JJZ} 


;)ii^ 


AJP 


,\-n 


^%-  j'^/orci/i  Ti'- 


01 


'\W 


\^mui)i^^Mi 


^KRON,  0. 


RESULT 

WE  LEAVE  TO  YOU 


OUR 

CONSTRUC- 
TION 

ORICrNATED 
WITH    US 

IMITATORS 
OFFER 
INDUCE- 
MENTS 
m    PRICE 


DIAMOND  RUBBER  COMPANY, 

^^-^Akron   O. 


THE  HORSELESS  AGE. 

EVERY  WEDNESDAY. 

DEVOTED  TO  MOTOR  INTERESTS, 


Vol.  VI. 


NEW  YORK,  APRIL  18,   1900. 


No.  3. 


THE    HORSELESS    AGE. 

K  F.  I5QSSS0LL,  Editoi  uid  FEoprietor. 

PXTBLtCATION  OrtK^l 

AnniCAN  Tract  Society  BuiLtupKi.     -     150  Nassau  Striet. 

NEW    YORK. 

HERBERT  UDD  TOWLE.  AiioclAle  Etfltftr. 

SUBSCRIPTION.  FOR  the  United  Statis  and  Canada. 
t»-oo  a  year,  in  advance.  For  bU  foreign  countries 
included  in  the  Postal  Uoion.  $3.00. 

COMMUNICATIONS.— The  Editor  will  be  pleased  to  receive 
coiumuQicatiDa&  on  trade  topics  from  any  authentic 
source.  The  correspondent's  name  should  in  all  oases 
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twr  K«'*r  Tork  bmibid  on  auiall  cliccbB  under  tbelr 
•■c-w  mic,  aobacrlbers  arc  requested  lo  remit  Itjr 
Po«(  oOlc-e  or  Ezpresfi  money  order  or  M.  *¥.  armiU 


Wide  Tires  Needed. 


iTic  l-omlon  [vrtj^intfritig  recently  discussed  the  Light  Lo- 
corautives  Acl  of  i8<K).  which  limited  the  weight  unladen  of 
mechanically  propcUctl  vehicles  to  3  Ions.  Ii  considers  that 
tbc  ubjcct  of  the  act  w^s  to  protect  the  roadways  from  dam- 
aKC  1>y  whcclsv  and  it  points  nut  thai  some  of  th«  Liverpool 
horse  drawn  tnicks  carry  loads  of  in  ions,  so  thai  the  com- 
bined weight  of  inicJi  and  load  would  perhaps  not  be  far  short 
Kit  12  Ions.  As  the  steam  lorries  caiinnt  carry  over  3  lo  5 
tons,  makitig  the  eombinetl  weight  fi  to  8  tons  on  four  wheels, 
h  iecnis  h;irHly  fair  that  the  limit  nt  weight  for  ihc  steam 
Wafiotis  should  be  sn  low, 

The  really  essential  point  in  cirher  easi-  is  that  a  vehicle  of 
Ktvrn  weight  should  have  corresponding  width  of  tires,  and 
Engineering   quutc.<i   an    t^n^flish   authority   as   proposing  a 


gross  load  of  two-thirds  of  a  toa  per  inch  wjdth  of  tire.  For 
exainpJe,  a  wagon  carrying  a  load  of  8  tons  would  weigh  with 
fuel,  water,  etc.,  about  7  tons,  making  the  gross  load  15  tons. 
This  would  give  2Jj^  in.  of  total  tire  width,  which  might  be 
distributed  in  the  proportion  of  5  in.  to  each  of  the  two  for- 
ward tires  .^nd  6yj  in.  to  each  of  the  rear  tires. 

The  importance  of  wide  tires,  both  in  preserving  the  road 
liurface  and  In  reducing  the  tractive  force  needed  for  pro- 
pulsion, is  beginning  10  be  recognized  as  it  should,  and  there 
is  no  doubt  that  as  horse-drawn  vehicles  beconfle  supplanted 
by  those  niechafiically  propelled,  either  custom  or  legislation 
wilJ  effect  radical  changes  in  this  particular. 


The  Rampageous  Automobile. 


The  New  York  Tribune  of  April  ll  has  a  rousing  editorial 
with  the  above  title,  from  which  we  quote  the  foilpwiftg: 

So  long  as  it  was  a  curiosity  tlic  new  vehicle  was  regarded 
with  a  i-onsidcrable  degree  of  respect  even  by  (he  man  who 
r^ii  it,  wlnle  it  inspired  with  prudent  apprchensioi:  those  who 
found  ihemselvcs  in  its  vicinity  as  they  drove  or  took  thetr 
walks  abroail.  But  automobiles  are  no  lotiger  a  novelty. 
They  swann  in  i!ie  streets  of  New  York  in  ever  increasing 
numbers,  aii<l  the  cnnscqucncc  is  that  new  entries  are  made 
every  day  r.n  the  list  of  mishaps  due  to  carelessness  in  their 
nianagenieni  or  ignorance  of  iheir  capabilities,  and  though  It 
sccnis  no  timL-  at  all  since  iht-y  were  as  scarce  as  white  black- 
birds, it  is  nnt  too  soon  to  suggest  the  necessity  of  finding 
means  in  check  their  ravages,  The  vchidcs  which  their 
drivers  control,  or  arc  supposed  to  control,  are  inonnfed  on 
rubber  tires,  and  run  almost  as  noiselessly  as  a  bicycle,  but  are 
as  ponderous  as  an  elephant.  Moreover,  unlike  the  bicycle,  or 
a  \  chicle  drawn  by  horses,  ihcy  arc  quite  as  much  disposed  to 
start  backward  as  forward  tinder  the  mismanagement  of  a 
driver  who  has  lost  hi?  head  or  never  had  one,  which  doubles 
the  risk  of  collision.  Perhaps  they  alt  carry  gongs,  lliotigh  we 
dntibi  it;  and  perhaps  there  is  a  rtde  requiring  the  gongs  to 
he  rung;  bnl  if  BO  it  Is  rarely  obeyed  Silently  and  with  fear- 
ful momcnlum  they  proceed  upon  their  business,  whicli  is  not 
necessarily  by  any  means  the  business  of  the  man  on  the  bos 
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or  of  the  passenger  inside.  An  Oriental  running  arnuck  is 
not  comtnciniy  crmsidcfcd  to  be  b.  nfgligible  quantity;  but 
suppose  that  the  Oriental  who  happens  to  bf  taken  that  way 
w<;iyhed  about  three  (ttns! 

Wc  arc  not  sanguine  of  effecting  a  rcfunn  in  rt-spect  to  this 
matter,  but  would  it  be  too  much  to  insist  that  the  men  who 
Undertake  to  run  antninybiles  in  the  crowded  thoroughfares  of 
New  York  should  understand  their  business?  The  problem 
of  existence  in  lhi£  city  ia  already  quite  complicated  enough, 
without  the  needless  multiplication  of  new  perplexities.  In 
various  ways  the  autoinohilc  is  a  valuable  invention,  which 
promises  far  more  than  it  has  yet  fulfilled.  PresumahJy  its 
future  is  secure,  but  it  ought  to  be  so  regulated  as  to  give  the 
present  generation  a  fair  chance  of  surviving  to  witness  its 
triumphs. 

The  editor  of  the  Tribune  evidently  speaks  from  a  full  heart, 
anr!  we  6U<^pcct  thai  Ke  has  had  an  unfortiin3,te  experience  in 
the  vehicle  of  one  of  his  friends.  In  his  effort  to  lorestall 
ihe  future,  however,  we  submit  that  he  has  forgotten  the 
progress  made  in  the  immediate  past,  since  a  bill  for  the 
licensing  of  autotnobilc  drivers  in  New  York  Slate  has  already 
been  passed,  and  wc  believe  "was  noticed  in  Ihe  Tribune  at 
the  time. 

VVe  would  earnestly  advise  the  editor  of  the  Tribune  not 
to  monkey  with  the  auigmobiSe.  for  it  is  evident  that  it  is  a 
subject  beyond  his  powers. 
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The  article  on  "Poppet  Valves:  Their  Construction  and  Cal- 
culation/' in  this  nUInbe^^  by  a  Frenchman  intimately  ac- 
quainted with  the  practice  in  his  own  country,  may  be  taken 
as  a  coittinuation  of  the  article  on  "Gas  Engine  Valves,'*  by 
Mr.  Towle.  in  our  issue  of  AprH  4. 


An  Instrument  for  Testing  Road 
Surfaces, 


We  have  received  from  J.  Brown.  Long^hurst.  Dunmurry, 
Belfast,  Ireland,  a  copy  of  a  recent  lecture  of  his  before  the 
Belfast  Natural  History  and  Phtlosophical  Society,  describ- 
ing a  new  instrument  of  his  invention  called  the  viagraph.  for 
obtaining  continuous  records  of  road  surfaces  to  which  it  15 
applied.  The  viagraph  consists  essentially  of  a  long  straight 
edge,  which  is  drawn  over  the  road^  and  which  carries  a 
toothed  wheel  on  the  end  of  a  lever,  which  is  free  to  move 
in  a  vertical  direction,  and  which  actuates  a  pencil  on  the  end 
of  another  lever  articulated  to  it,  This  pencil  bears  on  the 
surface  of  a  drum  carryinB  a  roll  of  paper,  which  is  rotated 
by  a  worm  and  wheel  connected  with  the  toothed  road  wheel 
just  mentioned,  and  from  which  the  paper  is  rolled  off  in 
a.  continuous  Urip.  The  scale  of  lUc  continuous  diagram  thus 
secured  is  full  size  vertically  and  K  in.  to  i  ft,  lonjjitudtnaUy. 
A  -sccmid  pendl  draws  a  hnri^nntal  datum  line  on  the  paper. 
A  registering  device. is  added  by  which  the  successive  rises  of 
the  pencil  are  eontinnoiisiy  added  together  and  the  Irreyular- 
ily  of  the  road's  surface  is  thus  recnrrlcd  in  feet  of  vertical 
motion  per  mile  The  number  nf  feci  thus  ohtahicd  cnnsli* 
Ititcs  Ihc  "numerical  index*'  of  uncvcnness;  and  sample  dia- 


grams arc  given  with  the  pamphlet  from  roads  whose  index 
of  unevenness  is  from  I3  to  134  ft.  per  mile. 

It  is  of  course  easy  to  estimate  by  inspection  or  by  riding 
over  it  the  condition  of  any  given  road,  but  the  viagrapl*  is 
the  first  instrument,  we  believe,  which  records  that  cnndition 
in  black  and  white  in  such  a  manner  that  the  different  con- 
dnions  of  any  number  of  roads  can  be  compared  in  a  moment- 
Vi'c  arc  sure  that  such  an  instrument  will  be  oi  great  value 
in  the  coming  development  of  universal  good  roads. 


The  Automobile  Club's  First  Race. 

There  were  15  entries  for  the  jomile  race  of  the  Automo- 
bile Club  nf  America,  from  Springfield  to  Babylon,  L.  I.,  and 
return. 

S,  T.  Davis.  Jr.,  V.  Everett  Macy,  William  H.  Hall.  A,  L. 
Barber,  Jr..  and  David  H.  Morris  drove  steam  carriages  ;  and 
Albert  C,  Bostwick.  George  F.  Chamberlain,  David  Wolf 
Bishop,  Jr.,  J.  C.  McCoy.  Jefferson  Seligman.  C.  F.  Weston 
and  A.  Fischer  drove  gasoline  vehicles.  C.  J.  Field,  with 
Kenneih  Skinner  for  his  companion,  drove  a  De  Dion  voi- 
turette.  and  A.  L,  Riker  had  an  electric  racing  carriage. 

The  race  was  won  by  A.  L.  Riker  in  a  hours  3  minutes  and 
yy  seconds,  with  S.  T.  Davis  and  A-  Fischer  second  and 
third  respectively.  Mr.  Bostwick's  motor  blew  out  a  plug 
shortly  after  the  start  and  he  finished  fifth. 

Rrr.  Rlkcr's  vehicle  carried  60  cells  of  batteries  and  weighed 
J. 500  lbs.  A  unique  feature  of  the  race  was  an  unofficial  con- 
test between  C.  H.  Tangenian  and  Mr.  Riker.  Mr.  Tangcman 
was  not  entered  in  the  race,  but  he  started  in  his  De  Dion  iri- 
cyele  at  the  same  lime  as  Mr.  Riker  and  beat  the  latter  by 
nearly  5  minutes  on  the  liottie  stretch  from  Babylon  to  Spring- 
field. 
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Poppet  Valves:  Their  Construction 
and  Calculation. 


By  U  Berger. 


As  the  valves  of  the  high-speed  gasoline  engine  arc  its 

most  delicate  organs,  rciiuiriiig  the  best  thought  and  skill  of 
the  designer,  they  dfierve  more  careful  study  and  more 
scit^ntific  design  lh:in  they  sometimes  receive. 

The  exhaust  valve  is  generally  made  of  the  form  shown  in 
Fi^.  L  Tl;e  seat  a.  chambered  at  an  angle  of  45  degrees. 
m^sl  not  be  too  wide,  and  the  fillet  c  between  ihe  head  and 
the  stem  must  be  of  large  radius,  The  diameter  d  and  the 
th^cknc?5  f  are  also  to  he  made  in  proportion.  In  B  is  seen 
the  slot  for  the  screw  driver,  by  means  of  which  the  valve  is 
ground  to  its  seat.  The  accompanying  tabic  gives  the  dimen- 
sions of  valves  for  cylinders  of  the  sixes  named; 
I5ui.  orPijloiK.    Slroke.   It.  P.  M.    r>ia.  0/ V.ilv«. 

'H"        3"       120Q  I- 

^H '         4'4      taoo  lyV' 

An  the  resistance  of  the  exhaust  vaive  to  the  outflow  of 
the  burnt  gases  is  not  considerable,  the  above  figures  for  diam- 
eter and  lift  are  Hifficicnt. 
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Th4>  motit  suitable  mclal  for  llie  exhaust  valve  is  a.  spedaE 
alloy  of  nickel  and  steel.  It  may  be  of  either  of  the  two  fol- 
lowing compositions:* 

l^'irsi — Steel,  64  per  cent.;  nickel^  36  per  ceni. 

Second — Steel,  63,3  per  tent.;  nickel,  36  per  cent.;  chromiun, 
1.7  per  cent. 

Of  these  the  first  is  practically  inexpansible  under  htat,  an<! 
the  Second  expands  but  slightly,  its  coefficient  of  expansinn 
being  but  0.0000034  Ptr  degree  Centigrade,  or  one-third  that 
of  medium  hard  steel.  Tlie  second  alloy  is  a  littk  harder 
than  llie  first,  but  both  may  be  worked  with  equal  readiness, 
both  hot  and  cold.  They  are  practically  non-oxtdizable,  and 
they  can  be  machined,  u?ing  Musbct's  or  cliromc  atccl  lools,  ^t 
the  same  speed  and  with  no  more  difUculty  ihan  good  hanl 
cail  iron. 
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Fig.  4. 


atK>ve-meniioned  atloy  oi  nickel  and  steel.  AnoLher  design 
is  shown  in  Fig.  3.  In  this  a  washer  of  tool  steel,  c,  is  intcr- 
pdi-ed  between  the  valve  disk  b  and  tlic  riveted  head.  It,  each 
of  the  above  cas.es  the  valve  is  turned  off  to  its  final  form  after 
riveting. 

In  the  writer's  opinion,  however,  the  best  method  to  make 
an  exhaust  valve  is  to  form  it  in  a  single  piece  from  one  of 
the  above  mentioned  alloys.  In  this  case  it  is  drop  forged 
in  the  shape  shown  in  Fig.  4  This^  cnnstniction  is  three  times 
as  expensive  as  those  just  mentioned,  but  a  valve  so  .made  is 
far  mare  durable,  and  will  last  a  long  time  without  deforma- 
ti-'in. 

The  ^alvc  seat  must  of  course  be  absolutely  concentric 
wiih  the  hushing  or  the  bearing  in  which  the  stem  moves, 
and  a  good  method  of  insuring  this  is  to  use  ihc  milling  tool 
sbuwn  in  Fig.  5,  formed  to  the  shape  of  the  valve  seat.  Be- 
fore  using  this  tool  the  hushing  c  should  be  drilled  out  to  a 
diameter  smaller  than  its  finished  si?e  and  large  enough  to 
fit  the  shank  of  the  milling  cutler.  The  seat  is  mounted  on 
Xhv  face  plate  of  a  lathe  and  milted  out  by  the  cutter,  which 
is  guided  abov«  by  a  cap  screwed  on  the  cylinder  head  in  the 
position  of  the  valve  cover.  The  finishing  cut  is  made  by 
another  tool  with  a  single  cutting  edge.  After  the  seal  is 
machined  the  bushing  c  is  drilled  to  its  finished  size  and  the 
vaH*  ground  in  place.  The  exbaiist  valve,  as  shown  in  Fig, 
6,  mu&t  have  a  bearing  lor  its  stem  of  about  i|^  in.  and 
more  if  possible.  The  total  length  of  the  valve  stem  must 
he  as  small  as  possible,  as  every  addition  to  its  weight  in- 
creases its  inertia  and  demands  a  stififcr  spring  to  close  it  in 
the  interval  of  time  allowed.  The  spring  D  is  let  into  a  recess 
in  the  cylinder  head,  and  bears  at  its  outer  end  on  a  light 
cupped  washer,  e,  which  is  secured  by  the  pin  f,  as  shown  in 


N-v 


In  ordinary  cases  the  exhaust  valve  iis  made  in  several  parts. 
The  stem  a,  Fig.  2,  is  made  of  tool  steel  and  is  riveted  over 
ihe  disk  b.  the  latter  being  made  either  of  nickel  or  of  the 


*  So  fax  AS  hc  ajt  twiit,  neitlier  of  these  alloys  u  prpdiic^d  in  ihia 
country.— Ed. 
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Fig.  6.    This  last  arrangement  is  almost  universally  adopted 
and  is  considered  the  best. 

Coming  now  to  the  suction  valve,  wc  find  this  a  much  more 
difficult  problem  than  the  exhaust  valve.  Wc  will  pass 
briefly  over  the  class  of  cam-lifted  valves,  such  as  have  been 
tried  by  some  builders.  In  a  high-speed  engine  it  is  desirable 
that  the  valves  should  not  be  closed  when  the  piston  has 
reached  the  end  of  its  stroke,  but  should  remain  opened  for 
a  short  period  after  the  piston  has  begun  to  return.  The 
length  of  this  period  will  vary  with  the  speed  of  the  engine, 
and  should  therefore  be  automatic.  This  point  will  be  re- 
ferred to  subsequently. 


Fig.  7. 


Fig.  8. 


The  diameter  of  the  suction  valve  will  depend  on  the  speed 
of  the  engine.  It  is  always  well  to  make  it  as  liberal  as  possi- 
ble, having  due  regard  for  lightness  of  weight  and  strength 
to  resist  deformation.  The  usual  and  best  form  for  this 
suction  valve  is  sliown  in  Fig.  7.  The  tillct  c  should  not  be 
of  too  small  radius,  and  tlie  seat  should  be  flat.  This  latter 
feature  admits  of  inexpensive  construction.  The  seat  is  ea.s- 
ily  ground,  and  it  allows  of  some  lateral  movement  of  the  valve 
without  leakage.  It  admits  also  of  using  a  much  shorter 
bearing  for  the  stem,  and  this  in  turn  helps  to  reduce  the 
weight  of  the  valve  and  consequently  the  stififncss  of  the 
spring.  The  appended  tabic  shows  the  usual  practice  as  re- 
gards dimensions.  As  this  valve  never  becomes  heated  to  the 
point  of  incandescence,  it  may  be  made  of  Martin's  hard 
steel  or  ordinary  tool  steel. 
Dia.  of  Pisicn.        Diii.  of  V'nlve.        Width  of  Scat.        Thi^^kiioss  f.       Tluckness  1. 
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The  valve  is  gonerally  mounted  as  shown  in  Fig.  8.  In  a 
the  spring  retaining  washer  is  preferably  held  by  a  nut  which 
is  locked  by  a  pin.  The  sides  b  are  cut  off  octaRonally  to 
receive  a  wrench. 

The  utmost  facility  is  desirable  in  extracting  the  valve,  and 
any  other  arr-Tugements  convincing  to  this  end  are  to  be 
commended. 


Having  thus  described  the  construction  of  the  valves,  we 
will  now  consider  the  calculations  for  the  springs,  with  the 
object  of  obtaining  without  experimenting  the  best  perform- 
ance possible. 

The  first  step  is,  having  known  the  lift  of  the  valve,  its  weight 
complete  with  spring,  washer,  etc.,  and  the  mean  tension  of 
the  spring,  to  calculate  the  time  required  for  the  spring  to 
close  the  valve.  In  the  case  of  the  exhaust  valve  it  is  obvious 
that  the  cam  must  not  be  so  designed  as  to  scat  the  valve 
more  quickly  tlian  this;  and  with  a  given  arc  of  the  crank 
circle  allotted  to  this  duty,  the  engine  must  not  be  run  at  a 
higher  speed  than  is  thus  provided  for,  else  the  roller  will 
leave  the  cam.  In  the  case  of  the  suction  valve  we  may 
assume  without  serious  error  that  when  the  engine  is  running 
at  full  speed  the  valve  remains  open  till  the  piston  reaches  the 
end  of  its  stroke;  and  the  valve  must  then  be  closed  before  the 
slight  vacuum  in  the  cylinder  has  been  converted  by  the 
return  of  the  piston  into  an  excess  of  pressure  above  atmos- 
pheric. 

The  time  required  to  close  the  valve  may  be  calculated  from 
the  fundamental  expression  for  the  acceleration  of  a  moving 
body  under  a  constant  force.    This  expression  is 

s  =  /,  f  e, 

in  which 

S  ^  the  space  traversed  in  the  given  time. 

f  ==  the  gain  in  velocity,  or  acceleration  per  unit  of  time. 

t  =  the  time  consumed  in  traversing  the  space  S. 

The  space  S  is  measured  in  feet,  the  time  t  in  seconds  and 
tlic  accelerations  in  feet  per  second.  To  apply  this  formula  wc 
remember  that 

w 

m  =  — , 
g 
in  which 

m  =  the  mass  in  absolute  Units. 

w  =  tlie  weight  in  pounds. 

g  =  tile  acceleration  due  to  gravity,  or  32.2  ft.  per  second. 

Also, 

wf 

F  =  m  f  = 

g 
in   whicli   F  =  the  accelerating  force  in  pounds,  or  in  this  * 
case  the  mean  tension  of  the  spring.    If  wc  put  T,  and  To  for 
tile  maximum  and  niinimum  tensions  re.«;pectively — i.e.,  when 
the  valve  is  open  and  closed— then  the  mean  tension  T  will  be 

T,  +To 


T  = 


Transposing  and  substituting 


f  i?:   F  X   —   ^ 


S 
X    — 

w 


f        g(Ti-|-T„) 

S  =  —  X . 

2  2  w 


g(T,  +T,) 
For  example,  if  we  limit  the  tension  of  the  exhaust  valve 
.-spring  to  a  maximum  value  of  26  lbs.  when  the  valve  is  opened, 
and  tH  lbs.  when  it  is  closed,  with  a  lift  of  9-,i2  in.,  and  if  the 
cam  is  laid  out  so  as  to  close  the  valve  during  40  degs.  of  the 
craTik  s  rotation,  the  above  formula  gives  a  maximum  speed 
of  1..170  revolutions  for  a  weight  of  5.7  oz.  of  the  exhaust 
valve.     In  all  practical  cases  the  formula  is  easily  applied. 


a,  Athril  IK  isoa. 
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The  conditions  obtaining  wiili  the  sucttuii  valve  arc  mucli 
mure  uncertain,  ^nd  I  he  best  that  we  can  do  witliout  excessive 
nutlicniJtical  t!onii>litralion  ii  to  iiidJciilc  a  sulTiciciUly  clusc 
appraximation.  As  was  above  incniioncd.  iht-  inixlurc  never 
cntcfA  the  cylinder  at  atmospheric  pressure.  This  is  due  to 
the  resistance  interposed  by  Ihc  carhurclcr,  the  sui-tiun  pipe 
and  l!ic  valve  and  valve  Epritii<.  Under  ordinary  conditions 
the  resistances  of  ihc  carlnireier  and  siiciJon  pipe  cause  from 
10  iJt-f  cent,  to  30  per  cent,  reihiction  iji  the  density  of  the 
mixture,  and  lliis  may  be  taken  as  a  20  per  cent,  on  ihc  aver- 
age. Again,  tf  T  is  the  mean  tension  of  the  auction  valve 
spring,  measured  in  pounds,  .ind  a  the  area  of  the  valve  131 


lbs.  at  the  valve. 
T 


square  inches,   there  will   he  a   foss  of 
Measured  fa  fractions  of  an  atraosphere,    ihia  wil]  be 
The  useful  length  of  stroke  is  therefore 


14.7  a. 


0-80  1   X 


{-  — ) 


where  I  is  the  total  length  of  stroke;  and  the  piston  must 
traverse  a  distance  equal  tu  I  minus  the  above,  on  its  return 
stroke,  befure  the  pressure  in  the  tylinder  equals  thai  of  the  air 
outside.  Up  10  Lhi&  point  the  mixture  will,  if  permitted,  con- 
tinue to  flow  in  under  its  own  momentam  ;  and  the  spring 
tension  should  preferably  he  such  as  to  close  the  valve  at  this 
point.  If  we  know  the  speed  of  our  mtitor,  (he  period  of  time 
thus  consumed  is  easily  asecnaincd  frum  a  graphica.1  deter- 
minalton  of  the  traction  of  u  revolution  cufcesponding  to  lllc 
movement  uf  the  pisiun. 
Th«  lost  length  of  stroke, 


works  o«t  to 


l'-""(--l^)( 


o.So  T. 


i,20  + 


For  iipproNimate  cakulutiuns  the  factor  due  to  the  resistance  of 
the  caibureicr  majr  be  umittcd,  and  the  lost  length  taken  as 

T 

I  y , 

14.7  n 

There  is  another  condition  to  he  considered  here.  The  time 
required  for  closing  the  valve  is  dependent  on  the  di-'an-e 
of  the  lift,  and  this  lift  is  <leterminfed  hy  the  velocity  with 
which  the  mixture  impinges  aigainst  the  valve's  disk.  To 
calculate  the  time  of  closing,  therefore,  it  is  iieccMary  to  cal- 
culate the  velocity  and  the  lift.  The  fommla  for  the  pressure 
of  wind  or  Hind  on  n  tlai  surface  is 


£  = 


s  y 


in  which 

¥  is  the  velocity  of  [he  fluid. 

s  is  ihe  area  'd  the  surface  in  sqitare  feel, 

7  ia  Ihc  density  of  the  iluid. 

g  is  the  acceleration  due  to  gravity,  as  above. 

Ai  we  4rc  considering  only  the  eup-sllape  valve  disks,  which 
act  Lo  entdt  and  retard  the  mixture  more  than  a  fiat  disk 
would,  we  may  ct.nsii.Icr  the  ahove  value  doidded,  so  that  in 
our  case 

a  v'  s  > 

« 
E  if  measureif  in  pounds  and  y  is  measured  in  pounds  per 
cubic  Tool,  and  in  our  case  is  appruxiinatcly  0.08. 


This  formula,  while  necessarily  only  approximate,  is  an 
important  one,  and  by  its  use  much  preliminary  expenme^nt- 
ing  may  be  dispensed  with. 

As  an  example  of  the  use  of  this  iomitda  we  may  take  the 
following: 
Weight  of  valve  =  w  =^  i  nz. 
The  diameter  of  valve  =  d  ^  1  7-if3  in. 
Revolutions  per  second  ^  ij. 
Diameter  of  the  pision  ;zi  j  5-16  In. 
Lengih  of  stroke  —  sli  in. 

Wc  will  assume  15  oz.  :=  ],$6  Ihs.  for  the  tension  of  the 
spring.    We  have  'therefore, 

2  v*  s  > 

Ti  =  E  = =  i,sfi 

K 
from  which  wc  obtain 

V  =  167  IL  =  55  2-3  yds,  per  second 
for  the  rcqtiired  speed  of  the  entering  mixture.  This  is  the 
fijjced  at  the  valve's  opening;  in  the  suclion  pipe  it  will  he 
about  rg  yds,  per  second  on  tlie  assumption  that  the  diameter 
tii  ilic  pipe  is  etpiiil  to  that  of  the  valve,  Wc  have,  therefore. 
for  i\k-  lift  of  the  \alve, 

Td» 
X  ig 

4 

Lift  =  S ^^^  =  4"  nearly, 

56.6  X  )T  d 
The  tttnc  rciiiiirctl  lo  close  the  valve  is 


.  =  / 


4  w  X  -V  in. 


I  56B 


=  0.0O7  sec. 


vvliiifh,  at  ly  revoiutinns  per  second,  comes  to  abotJt  33  dcgs. 
'Ml  the  crank  circle. 

The  lo.'5t  portion  of  the  stri.vke,  due  to  the  resistance  of  the 
valve  spring.  Is  (if  wc  neglect  that  due  to  the  carbureter) 

1-56 


I  X  I 1  =  0,0652 

\14.7  X   1.62/ 


which  li  the  versed  sine  of  69  degs.  nearly,  so  that  the  crank 
traverses  ^t  degs.  from  the  outer  dead  center  before  the 
pressure  in  the  cylinder  equals  that  in  the  pipe— a  result  agree- 
ing very  closely  with  the  time  re<.|Uired  to  close  the  valve. 
Till-  as.'iiimecl  tension  nf  the  -iprtnjj.  25  az.  or  1.56  lbs.,  is  there- 
lore  a  little  greater  than  strictly  necessary, 

The  case  here  yiyen  was  that  of  an  actual  engine,  and  the 
writer  may  add  that  the  calenlated  results  were  perfectly  sat- 
isfactory, and  that  either  less  or  greater  tension  of  the  spring 
gave  poorer  results  than  did  the  above. 


Motor  Vehicle  Notes  From  Germany. 


By  p.  M.  Heldt. 


Alihotigh  the  first  gasoline  atttomobiles  in  Germany  were 
hnili  in  the  early  eighties,  the  industry  progressed  very 
slowly  here  at  first,  and  the  lield  remained  to  a  iew  firms  for 
a  lung  time.  To-day  the  Daimler  and  Renz  companies,  which 
were  the  first  and  mnst  prominent  cnneerns  in  this  new 
iniliisiry,  h.uve  each  built  something  like  a.ooo  vehicles,  while 
the  date  of  the  formatifm  nf  most  nf  the  automobile  manufac- 
turing concerns  is  comparatively  recent,  tt  waa  slated  in  an 
editorial  iit  La  France  Automohde  ?nmc  time  ago  that  o(  the 
vehicles  50  lar  manufactured  hy  lite  Daimler  and  Een;t  com- 
panies a  great  many  have  been  imported  In  France.  If  this 
he  the  case,  French  nianufacturers  ntiw  have  their  revenge. 
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for  one  meets  on  the  streets  of  the  larger  German  cities  not 
a  jtw  automnbiks  ot  French  canstruciion — De  Diions,  Pan- 
hard  Levassors,  Oecauvilles,  I'eugeois,  cic. 

^uiif  a  iiuinbiT  ui  carriage  and  bicycle  builders  have  rc- 
L-(;inly  entered  the  autumubile  industry  m  Germany.  0[  these 
the  first  mentiytitfd  mostly  devote  themselves  to  the  mami- 
iacture  of  t-lcciric  vehicles,  for  which  thpy  recfive  ihe  batter- 
its  and  machine  parts  from  electric  iuaitut:icturcr&,  while 
ihey  cor^fine  themselves  to  the  carriage  wurk  and  ihu  assem- 
bliiig.  In  the  electric  vehicle  the  carriage  work  forms,  as  a 
rule,  a  iiiore  itii|ior;ant  part,  and  the  outlines  lollow  more 
ihusc  fgutid  in  gt-iicral  carriage  construction  than  is  the  case 
with  vehicles  equipped  with  other  motive  powers.  Most  of  the 
larger  electric  manuiacturcri  have  worked  out  electric  equip- 
mems,  which  they  sell  lo  carriage  builders.  Tlie  electro- 
mobile  industry  takes  here,  ihiffefore,  a  form  which  a  com- 
pany in  the  United  States  tried  to  give  it  (here  some  three 
to  (our  years  ago,  but  which  atiempt  stems  to  have  failed. 

The  bicycle  manufacturers  who  enter  the  automobile  in- 
dustry mostly  lake  up  the  gasoline  vehicle,  in  which  the  ma- 
chine work  forms  the  most  important  part,  and  for  which 
they  are  especially  fitted  by  their  experience  in  the  bicycle 
line. 

There  are  in.  use  in  all  the  larger  German  cities  a  large 
numl>€r  of  delivery  tricycles,  which,  if  the  gasoline  iricyclc 
proves  sufficiently  dependable  in  the  hands  of  non-mechanics 
and  for  the  rcgutar  duties  requiicd  in  di^Iivcry  work,  may 
well  be  replaced  by  the  latter.  I  have  seen  at  various  places 
experiments  in  this  direcUnn,  The  tricycles  were  of  the 
ordinary  type,  with  De  Dion  or  Aster  motor,  drawing  a  little 
"voiture  de  remorque,"  in  which  the  goods  are  carried. 
These  motor  dehvcry  tricycles  move  with  at  least  twice  the 
velocity  of  the  ordinary  delivery  tricycles  and  have  a  some- 
what larfier  capacity. 

The  high  price  at  horses  in  European  countries  is  a  fac- 
tor which  will  encourage  the  adoption  nf  automobiles  to  many 
comijitrciai  purposes  li  is  true  that  the  majority  of  business 
houses  which  have  in  use  one  or  two  automobile  delivery 
wagons  have  bought  them  for  purposes  of  advertisement,  but 
according  to  one  m.nnufactnrer  they  are  now  put  in  use  by 
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some  firms  in  greater  numbers,  and    with  a  view  lu  replacing; 

hurses  eniirely. 

U^tsulmc  velticlfs  are  very  suitable  for  traveling  salesmen, 
who  visit  all  the  smaller  tuwns  and  villages  with  samples. 
These  places  can  otherwise  only  be  reached  by  hiring  hursc 
vehicles.  As  a  pioneer  in  the  application  of  the  motor  vehicle 
to  this  purpose  may  bt  nii^mioncd  the  liquor  house  of  H. 
Neve,  in  Kiel.  A  salesman  ol  (his  firm  traveled  last  year 
through  the  Province  ui  Sctik-swig-Hidslein  with  a  Benz 
light  vehicle  with  a  j  li.p,  motor.  This  vehicle  is  to  be  re- 
placed this  summer  by  a  motor  tricycle  drawing  a  voiture 
de  remorque.  The  price  «(  the  latter  outht  cumes  quite  a 
little  lower  than  that  of  the  four-wheeled  vehicle, 

Hamburgj  ai  the  greatest  shipping  port  of  the  Cmitincni. 
has  a  good  deal  of  heavy  traffic  in  its  streets,  and  the  sattic 
hi"a]ich  of  automobilism  which  is  being  fostered  in  Liverpool 
is  receiving  a  great  deal  of  attention  here.  1  saw  in  ihe  streets 
a  number  of  gasoline  trucks  of  the  Daimler  Co.,  and  also  of 
Moritz  Hille  St  Co.,  in  Dresden,  Both  of  these  arc  con- 
structed along  similar  lines.  The  motors,  change  gears  and 
clutches  are  placed  m  front  and  ihcr  power  is  transmitted  to 
the  rear  wheel.-*  by  a  shaft  running  longitudinal  with  the  wag- 
on, and  through  conical  gears.  The  wheels  arc  iron  tired.  A 
serious  deficiency  ot  this  construction  I  noticed  one  morning 
while  going  along  the  street.  One  of  the  trucks  attempted  lo 
climb  a  slight  incline.  There  was  some  mow  on  the  ground. 
The  truck  was  unloaded  and  there  was  therefore  Uttle  weight 
on  the  ilriving  wheels.  The  raotorman  ran  the  motor  up  (<> 
speed  and  engaged  the  clulcii.  but  the  wheels  simply  slipjied 
on  the  snow.  This  incident  calls  lo  mind  the  fact  that  not 
thf  least  of  the  good  qualities  of  rubber  tires  is  their  great 
adhesion^  But  rubber  tires  wotild  certainly  be  out  of  place  on 
vehicles  of  this  type,  as  iheir  high  price  and  comparatively 
short  life  under  such  loads  as  art  carried  on  these  trucks 
would  inertasc  the  cost  of  operation  too  much. 

Another  method  to  increase  the  adhesion  is  to  drive  by  all 
four  wheels,  and  attempts  to  accomplish  this  have  not  been 
wanting,  if  one  may  judge  by  the  patent  records.  The  con- 
struetions  advanced  must,  however,  become  more  simple  lo  be 
really  practical.    On  the  other  hand,  it  has  been  found  by  the 
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St«mens  &  Halske  Co.,  of  Berlin,  In  experiments  made  by 
(hem,  that  even  ihis  coiistruclioii  ts  insufficient  to  gain  enough 
adhesion  with  ordinary  iron  tires  on  all  conditions  of  road. 
The  only  solution  of  this  difficulty  would  seem  to  be  to  keep 
un  hand  a  pair  o£  extra  driving  wheels  having  iron  tires  with 
ruughened  and  hardened  surfacts.  fur  use  at  times  when  the 
condition  oi  the  streeis  demands  it. 

There  has  been  in  Hamburg  a  cab  service  ot  Daimler  cabs. 
This  service  hiia  now  been  dtscontiniicd.  Tlie  reason  for  the 
discontinuance  of  the  service  was  stated  to  be,  by  the  manager 
of  the  Arm  that  ran  these  cabs,  that  the  vehicles  were  not  prac- 
tical for  ihc  very  severe  duties  of  cab  service,  especially  ott  the 
pavclnetlts  of  Hamburg.  The  represcnUtive  of  the  Daimler 
Co.  at  Hamburg  stated  that  it  had  been  impossible  to  get  suil- 
abJe  men  to  operate  ihtse  cabs,  who  ought  to  have  a  gO'^d 
knowledge  of  the  city  and  at  the  same  time  some  mechan- 
ical ingenuity.  The  cabs  are  now  for  sale.  In  talking  with 
the  Hamburg  representative  of  the  Daimler  Co,  he  expressed 
the  opinion  that  in  Germany,  and  especially  in  Hamburg,  the 
greatest  held  of  application  (or  the  gasoline  vehicle  would  he 
ai  trucks  and  deJivery  wagons.  The  well-to-do  class  of  leis- 
urers,  he  ^ays.  is  much  less  numercms  here  than  in  France, 
ami  they  have  not  ihal  taste  for  the  mechanical  vt'hich  is 
evinced  by  so  many  members  of  the  French  mondc.  The 
demand  for  private  vehicles  de  luxe  and  for  racing  vehicles 
will  therefore  be  small.  It  is  tliought  that  the  demand  for 
racing  vehicles,  even  i!  it  conid  be  created,  would  not  be  a 
lasting  demand,  and  wi>uld  therefore  not  te  a  good  founda- 
tiou  for  a  new  indu-jtry.  The  Daimler  Co,  therefore  disap- 
prove of  anything  which  gives  automobilism  the  aspect  of  a 
sport.  (They  are  nevertheless  building  "voitares  de  course" 
with  24  h.p.  iiiotofs,  probably  only  while  the  demand  lasts.) 
For  cal>  service  and  the  existing  local  conditions  the  Daimler 
rciircscntativc  thinks,  the  electric  vehicle  best  suited. 

There  arc  quite  a  number  t*i  business  houses  in  Hamburg 
that  are  using  automobile  delivery  ivagon.<;,  and  an  automobile 
'bus  fine  (Daimler)  has  been  established  between  Wandsbeck 
and  Farnscn,  in  t!ie  vicinity  of  tlambnrg, 

An  old  firm  of  carriage  builders.  Gebr.  Kruse,  in  Hamburg, 
some  time  ago  look  up  the  manufacture  of  automobiles.    The 
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carriage  work>  of  this  firm  are  located  m  the  business  dis- 
trict of  the  city,  but  for  the  manufacture  of  automobiles  they 
hav«  built  a  new  factory,  with  3  Hoor  space  of  40,000  sq,  ft.,  in 
ih-;  suburb  of  Wintcrhude.  This  firm  builds  at  present  only 
electric  vehicles,  but  will  later  take  up  the  manufacture  of 
steam  vehicles  for  heavy  work* 

In  BerJin  the  autnmoliile  is  met  with  on  the  streets  a  good 
de.-j]  oftener  than  in  Hamburg,  One  can  find  here  every  type 
of  automobile  vehicle,  from  the  light  gasoline  tncyclc  to  the 
heavy  electric  omnibus,  represented.  E&pccially  large  is  the 
number  of  delivery  wagons  which  are  in  service.  The  streets 
are  well  paved  throughout  the  city,  a  good  deal  of  the  pave- 
m-jut  being  aspllalt.  There  are  also  conling  into  existence  here 
quite  a  number  of  firms  for  the  manufacture  of  automobiles, 
both  gasoline  and  electric.  Of  steam  little  is  being  heard  here 
as  yet.  Tlicre  is  a  company  in  Marieiifelde  by  Berlin  manu- 
facturing under  a  license  from  the  Daimler  Co.  (Motoffahr- 
Jieug  und  Motorenfabrik  Berlin), 

The  large  omnibuses  of  the  Siemens  &  Halske  Co,,  which 
run  on  street  car  tracks  and  from  the  trolley  line,  where  there 
are  tracks  and  electric  lines,  and  on  the  pavement  and  from 
accumulators  where  there  are  «o  irackSj  have  already  been 
mentioned  and  illustrated  in  The  Horseless  Age.  They  were 
^Khibtted  at  last  year's  autaniobile  exhibition  here  and  are 
still  being  CKpcrimcnted  with. 
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CE^ELLSCIIAKT    KIHK    VRRKEHRSUNTERNEHMUHOtN. 
BIS    fuK    iS    I'ASSENCEKS, 


BREAJC   OK  THB  OESEli-St HAFT  FUER    Vi:RICEHH^UNTEKNEHMUNCt.N. 

The  General  Omnibus  Co.,  of  Berlin,  has  just  put  in  service 
a  number  of  electric  omnibuses  manufactured  by  the  GescII- 
schaft  !uer  Verkehrsuntcrnehmungen,  of  ihis  city,  .  These 
omnibuses  have  a  capacity  of  17  passengers  and  have  each  a 
tnotorman  and  1  conductor.  They  run  regularly  between  the 
Steltiner  and  Anhalter  railway  depots,  a  distance  of  nearly 
J  Cnglish  miles.  The  run  is  made  in  half  an  hour  and  could 
be  made  in  considerably  kss  time  if  it  were  not  for  the  crowd- 
ed condition  of  the  Streets.  About  tbree-quarlers  of  ihc 
length  gone  over  is  ssphalted  and  the  rest  has  a  good  stone 
pavement-  On  the  asphalt  the  omnibus  rides  at  least  as  easy 
as  the  ordinary  £tre«t  car.  At  the  omnibus  stands,  in  front  of 
the  depots,  arq  erected  iron  poles  with  cross  arms  holding 
overhead  charging  rails.  When  the  omnibus  arrives  it  is  run 
under  the.se  rails.  On  the  top  of  the  omnibus  tlicre  arc  metal- 
lic bows,  which  arc  hinged  ;uid  providwl  with  sprinss^  the  same 
as  trolley  poles.  These  bows  make  contact  automatically  with 
the  chnrging  rails  when  the  omnibus  is  run  beneath  them. 
The  batteries  arc  charged  fur  20  minutes  at  each  station-  The 
wheels  have  ordinary  iron  tires  and  sand  boxes  are  placed  in 
front  of  the  driving  wheels,  to  be  used  when  the  condition  of 
the  streets  renders  it  necessary.  The  omnibus  is  also  pro- 
vided with  a  fender.  The  fare  is  10  pfennigs  (aj/^c)  for  the 
whole  trip  and  3  pfennige  (ij^c)  for  part  thereof. 
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The  Gesellschalt  iutr  Vtrkchrsunternehmungen  also  builds 
cabs,  delivery  wagons,  mail  wagons  and  breaks.  The  weight 
of  their  omnibus  is  J,5fX)  kilograms  (7,700  lbs,).  They  hopi*, 
however,  to  reduce  this  weight  niatL-riaJly.  Tlic  cabs  liave  a 
weight  of  1,100  kilograms  (2,400  IbsJ.  The  balterics  have  a  ca- 
pacity for  a  run  ol  40  kilomflcfs  (25  miles),  but  the  vehicles 
should  not  be  run  more  than  30  kilometers  (19  milci)  on  nne 
charge.  The  wagon  body  has  a  double  suspension.  The  body 
is  suspended  (rciltl  the  reach  by  elliptic  springs,  and  the  reach 
13  suspended  from  the  axles  by  means  of  spiral  spriiigs.  The 
motors  are  nlso  suspended  from  ihe  reacli  by  mcan^  of  spiral 
springs.  The  reach  is  very  solidly  constructed  of  tubing  of 
unusual  diameter. 
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1  KAISER  HOTEL 


GKS&LLSCUAFT  FUER  VERKEHRSUNTERNRHMUNGBN. 
BUS  POX  9  FASSENGtKS. 

The  speed  control,  although  electric,  is  cfTectcd;  in  a  differ- 
ent manner  than  is  usual  in  the  United  Statt^s.  The  battery  is 
divided  in  two  halves  and  the  controller  gives  lour  forward 
speeds,  one  backing  speed,  and  In  one  position,  of  the  con- 
troller handle  makts  |he  motor  act  as  an  electric  emergency 
brake.  At  ilie  omnibus  trials  at  Ibe  Berlin  automobile  exhi- 
bition of  last  year  the  emergency  brake  had  lu  be  applied  a 
nuiiiber  of  times   owing  to  the   congested   condition    of  the 


streets,  and  it  \a  stated  that  when  running  at  a  speed  of  15 
kilometers  (9.4  miles)  an  hour  the  vehicle  would  stop  within 
1,4  meters  (5  I'L), 

Tlie  connections  of  battery  and  motor  for  the  four  forward 
positions  of  the  controller  handle  arc  as  follows: 

I.  Tbe  two  baitcrj'  halves  in  paralle!,  and  the  molor  in 
series  with  a  resistance. 

^,  The  two  battery  halves  in  parallel,  without  the  resistance 
in  the  motor  circuit, 

3,  The  two  battery  halves  in  scries  with  the  motor, 

4.  The  two  battery  halves  in  scries  with  tlie  motor  and  the 
resistance  in  parallel  with  the  (leld  coil.?.  Shunting  the  field 
coils  by  a  rcsihtiiiice  reduces  the  streili-tll  of  field  and  gives  the 
motor  a  higher  speed.  The  last  position  of  the  controller 
corresponds,  flierefore,  to  the  highest  speed  of  the  vehfcle. 

Tiicre  is  also  in  Berlin  \.hv:  Motorwage-n  Gesellschall  Ber- 
lin, whicli  rents  out  all  kinds  of  vehicles  by  the  hour,  in  addi- 
tion to  selling  vehicles  to  the  public.  They  have  at  present 
in  iheir  "'garape"  25  vehicle'?,  of  the  followini?  niakest  Mar- 
ienlelde-Daimler,  Panhard-Levassor,  Decauvillc,  Columbia  and 
Gesellschaft  fucr  VerkehrsuiUernehmungen.  Five  of  the  vehi- 
cles are  electric  and  30  gasoline.  The  manager  of  this  firm 
stated  that  they  have  placed  orders  for  40  niore  vehicles,  iq 
be  placed  »n  service  during  the  course  of  the,  present  year. 
Th.:  rent  per  hour  charged  for  these  vehicles  (with  driver)  is 
4  marks,  or  about  $i- 

Cologiic  lies  in  the  great  tndusirial  district  on  the  Rhine, 
and  quite  an  activity  is  manifested  here  in  l!ie  constrwciiun 
of  aiUomohilcs.  There  is  fir^t  (he  carriage  finn  nf  Hcinrich 
Scheele  &  Co.,  wliosc  vehicles  I  saw  being  exhibited  in  Ham- 
hurg.  This  firm  has  already  built  vehicles  /or  all  the  various 
purposes,  and  is  now  building  a  new  factory  in  one  of  the 
suburbs  to  undertake  the  mannfacturt  of  these  vehicles  in 
quantities.  The  "  mylord  "  of  this  firm  has  a  very  becoming 
form,  and  thtir  truck  is  probably  the  first  electric  vehicle  of 
Ibis  capacity  constrtictcd,  Tt  carries  loads  up  to  5  tons,  and 
is  equinped  witli  two  electric  motors  nf  6  h.p.  each.  The  speed 
of  the  truck  h  about  4  miles  an  hr»ur,  and  the  distance  trav- 
eled with"  one  charge  of  the  batteries  16  to  20  miles.  The 
lighter  vehicles  of  this  company  have  solid  rubber  tires,  while 
the  truck  has  simply  iron  tires.  The  !ip;h(er  vehicles  also  h:ivc 
a  ereatcr  milcrire  capacity,  being  rated  at  from  50  to  60  miles, 
They  will  lake  gradt^  up  to  l.?  per  cent, 

The  patents  of  the  French  automobile  manufacturer,  Krte- 
Rcr.  which  in  the  United  States  arc  owned  by  l!ie  Autotruck 


Fig,  4,    Motor- Lsfltwaseo. 
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Co.).  of  New  York,  are  in  Germany  exploited  by  the  All- 
geraeine  Betricbsaclicn-gfst^ilsctiatt  fuer  Motorfahrzeugi;. 
ThU  company,  which  h  located  in  the  suburb  I.indc-ntba.1. 
has  also  the  agency  for  tin;  Motorfahr^cug  nnd  Moiorcn- 
(abrilt  Berlin,  which  was  mcnllnncd  bcfnrc.  for  this  district. 
They  had  m  tlieir  show  rooms  rjuiie  a  number  of  vehicles 
fx.-uinKinii  to  ihi'^f  twu  types. 


Pig.  i.  Mylord-Wa^cD. 
The  KrtcgiT  vchifJcs,  windi  have  been  illustrated  in  The 
Horseless  Age  before,  are  driven  by  two  motors  geared  di- 
rectly to  the  front  wheels.  The  motofs  are  ninmued  on  nn 
ann  forming  pari  of  the  steering  axles,  and  tl:ey  turn  with  the 
wheels.  The  front  wheels  act  both  as  driviti^  and  steering 
wheels.  Tlie  accujnuiators  nre  plRcid  in  ihc  wagon  hudy. 
*Jifcctly  uver  the  frtmi  whccl.s,  wlijcli  in  a  number  of  \'ebu-Ic 
types  permits  of  mure  Kraccful  lines  in  the  design  of  the  body 
than  if  they  were  to  be  placed  in  the  rear.  The  rear  seat  is 
also  considerably  easier  riding  when  there  are  no  batteries 
in  the  rear.  The  one  di-sadv-antagc  of  this  construction  is  the 
greater  effort  letfuired  iti  steering,  owing  to  the  large  weight 

on  the  Merririj^  n-slc. 

* 

riotor  Carriage  Trials. 


By   E.  C  Oliver. 


Sf>mc  allentinn  was  given  in  a  previous  article  to  the  tc,?l- 
ins  of  small  gasoline  motors.  The  results  airrived  at  by  these 
tests  are  of  value  mosliy  between  manulactwrera  of  motor* 
and  manttfaeiurcrs  of  vehicles.  It  enables  iheni  to  decide  what 
wc  of  niOI*tr  to  build  ;ind  install  in  u  carriage  to  obtain  cer- 
tain results.  However,  after  the  motor  is  Iniill  and  installed, 
when  the  whole  has  become  one  machine  and  i(  is  desired  to 
give  a  prospcciive  pvircha&er  s&me  uUa  as  to  tlie  capacity  and 
economy  of  [lie  vehicle,  it  is  oi  little  vahie  to  state  the  horse- 
power of  (he  motor,  as  Ibis  conveys  to  him  no  idea  as  to 
what  the  carriage  will  do  on  ihc  road — in  fact,  verv  few  wlio 
are  not  engineera  hnve  any  idea  a^  to  ihe  meaning  of  the 
term  "hnrsc-power."  Thrrc  ?hrndd  consequently  be  at  bund 
informaiioiv  conccrniiiK  the  muior  carriage  in  terms  which 
arc  intelligible,  to  such  a  pcr.snn— information  cx[)rcsscd  in 
miles  per  hour  under  certain  conditions,  niaximvim  hill  climb- 
ing rapaeity  and  fuel  crnjsmnptinn  per  mile  under  given  con- 
ditions (if  road  and  grade. 


Akhough  the  speed  and  climbing  capacity  of  the  carriage 
(Ifpcnd  primarily  on  the  brake  horse-power  of  the  motor,  yet 
with  carriages  of  varying  design  it  is  possible  ihat  the  same 
hraVe  horsc-power  may  produce  varying  results.  The  trans- 
mission Or  the  running  gear  of  the  vehicle  may  absorb  more 
power  in  one  case  than  in  another,  leaving  k'ss  power  availa- 
ble for  propelling  purposes,  which  tact  may  inaleriany  alter 
the  road  capacity  and  economy  of  the  machine:,  To  olttain 
resulla,  therefore,  which  shall  be  of  value  to  the  manufacturer 
and  user  of  vehicles,  iniarmation  is  required  concerning  the 
performance  of  the  carriage  on  llic  road. 

T\,esults  of  tests  of  this  kind,  to  be  of  valxie,  should  be  com- 
parative—that  iS.  a  mLtllod  of  testing  should  be  adopted  which 
woi'IJ  permit  of  the  rt-siitts  from  one  carriage  being  com- 
pared with  the  results  irom  another.  Actual  road  tests,  how- 
evei,  are  acknowledged  to  be  unsatisfactory  for  this  purpose 
iK'canse  ihc  conditinn.s  of  road,  wind  and  wcatlier  cannot  be 
controlled  and  arc  diflerenl  for  each  trial  criWtQcled,  rej^aj-dless 
of  ihe  care  which  may  be  taken  in  conducting  the  trials. 

In  the  following  discussion  we  >v!ll  consider  a  method  of 
Cfmduciiiig  such  trials  by  means  of  which  aJl  the  conditions 
ol  road,  g^adc,  wind  and  weather  may  be  kept  constant  for 
any  number  nf  trials,  and  tJ;e  results  Irom  which  will  be  eom- 
paiable  with  absolutely  no  modificalions  or  corrections.  AI- 
thongb  a  similar  method  has  not  been  used  for  testing  automo- 
biles, a  modification  is  being  used  at  the  present  lime  for 
tesimg  locpinotivcs,  three  or  four  plants  being  equipped  for 
that  pi""pose  -n  ihts  cauntryj  and  very  valuable  results  have 
been  obtained  therefrom.  Similar  apparatus  bag  been  used  suc- 
cessfully for  tt.'^ting  tricycles,  and  H  is  fait  to  suppose  thnt  it 
would  prove  even  more  successful  far  trials  of  horseless  car- 
riages. 

The  apparatus  necessary,  which  will  be  explained  in  detail, 
while  not  expensive,  would  be  of  value  more  lo  manufacturers 
or  persons  having  a  nutnber  of  vehicles  to  test,  and  especially 
valuable  in  the  event  of  comparative  trials  of  various  makes 
of  vehicles  allnded  to  in  a  recent  i.ssue  of  The  riorselcss  Age. 

The  apparatus  or  machine,  sfiown  in  Fig.  t,  consists  in  the 
main  of  a  shaft  of  suitable  length  mounted  in  bearmgs  and 
ca-rying  at  its  center  a  brake  wheel.  A,  and  on  each  end  a  sup- 
porting wheel,  B.  The  vehicle  is  placed  with  it?  front  wheels 
resting  on  a  platform,  the  height  of  which  is  eijual  to  that  of 
th»«  top  of  the  supporting  wheels,  and  with  its  driving  wheels 
resting  on  the  supporting  wheels,  the  centers  nf  the  driving 
and  sujiporting  wheels  being  in  line  vertically.  The  carriage 
is  held  in  this  position  by  means  of  an  iron  brace  attached  to 
the  rear  axle  and  connected  to  some  sup|iOrl  in  the  rear  of 
the  carri^Tge.  This  br.icc  allows  a  vertical  motion  of  the  car- 
riage in  order  that  it  may  rest  with  the  full  weight  on  the 
driving  wheels,  but  docs  not  permit  transverse  or  longitudinal 
million  to  take  place. 

It  is  evident  now  that  if  the  motor  is  started  the  carriage 
caimoi  move  forward;  consequently  the  supporting  wheels 
will  revolve  backward,  with  a  perip!iera!  Speed  L'xactly  enjnal 
to  the  forward  miction  of  the  carriage  were  it  on  the  road, 
ff  we  apply  a  brake  to  ibi^  shaft  the  backward  motion  vi  the 
supporting  wheel  will  be  retarded  and  a  load  will  be  thrown 
on  the  motor  in  proportion  to  the  resistance. 

Let  us  follow  out  the  construction  of  the  machine  and 
ascertain  how  nearly  we  may  arrive  at  road  eondttions,  and 
Innv  nearly  we  may  maintain  these  conditions, 

Tl^e  resistance  which  a  carriage  meets  on  the  road  may  be 
classified  as  follows:     The  friction  of  the  carnage  running 
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gear,  the  friction  due  to  the  condition  of  the  road,  the  resist- 
ance of  grades  and  the  resistance  of  ihe  wind  or  air.  The 
first  two  are  always  positive;  the  last  two  may  be  negative, 
zero  or  positive.  In  regard  to  the  friction  of  the  carriage 
running  gear,  it  is  evident  that  all  parts  are  in  motion  except 
the  front  wheels,  and  the  friction  in  these  wheels  may  be  re- 
placed by  the  friction  of  the  shaft  supporting  the  rear  wheels. 
Alihougli  there  is  a  greater  weight  on  these  whe.els  than  on 
the  front  wheels,  if  the  bearings  are  nicely  made  the  differ- 
ence in  friction  will  be  slight  and  may  be  neglected  without 
appreciable  error. 


The  kind  and  condition  of  the  road  may  be  reproduced  by 
constructing  the  supporting  wheels  as  shown  in  Fig.  3.  This 
wheel  may  be  a  standard  pulley  of  light  construction  provided 
with  a  false  removable  rim  of  sheet  steel  attached  to  the  pulley 
rim  by  short  cap  screws,  and  on  which  a  layer  of  material  may 
be  attached  to  represent  a  given  kind  or  quality  of  road.  Sup- 
posing that  we  desire  to  represent  an  asphalt  pavement,  we 
would  build  into  this  rim  a  layer  of  the  actual  pavement, 
anchoring  it  by  such  means  as  may  be  found  necessary  and 
finishing  the  .surface  as"  is  done  in  practice.  With  this  con- 
struction there  should  be  the  same  action  between  the  driving 
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Then  P  =  W  sin  «  or  W 


=  W 


H 


Xow,  if  L  be  taVeti  sucli  that  H=  i.  or.  in  ..iht-r  wortls.  i( 

W 


the  grade  be  t  (t,  in  L  iu,  or  i  in  L.  wl-  liavc  P  — 

'^L"  +   I 
For  grades  varying  from  i  iti  5  to  t  in  100  this  cotttpoiieni 
is  given  in   rhe  fiiUowing  Ublc  for  cacll    100  Ibii.   wcigltt.  or 
wlicti  VV  ^  um: 


GRAUH 

f  ui  Pounds 

GPADE 

P  ill  Pound  9 

(.RAIH:      !■ 

in  riiuiids 

I   in     5. 

. . ig.bi 

1  in  30. 

-    3.33 

t  in    60. 

-■  ^-^7 

1    111    [0. 

••   9-95 

I  in  ^5' 

..    2.SS 

1  in    70, 

1-43 

I  in  15- 

.  .   6.65 

I   ni  40. 

,.  2,50 

I  in    80. 

-.   1.25 

1  in  JO. 

■■  4-99 

1  in  45- 

.-  2.2a 

I    ni     90. 

. .   1.11 

I  in  25. 

. .  400 

1  m  so. 

..  2.00 

1  m  100. 

. ,   1.00 

I  in  55 K82 

H  ibtn  we  wish  lo  ascertain  ll)e  pL-rforniancc  lA  ihe  vehicle 
iiii  grades  wv  must  apply  a  resistance  at  tlie  point  (>[  contact 
of  the  driving  and  supporting  wheels  of  sucli  an  amnunt  as  will 
reprt'scnt  the  desired  grade.  This  is  accomplished  hy  means 
oi  a  Iriction  wlieel  and  brake  attached  to  the  supporting  shah. 
.'\  ennveniciit  brake  (or  this  putpo^c  is  shown  in  Fig.  2.  It  is 
easily  adjusted,  very  sensitive  and  ainonib  r-unnitiy*  and  is 
capable  ol  absorbing  the  [wwlt  o1  any  veliiclc  which  it  may 
be  desired  U>  test. 

Tlie  brake  wheel  is  cast  with  Iwo  flanges  projcclin^  uutward 
tu  aCL  as  3  guide  (or  the  brake,  and  two  others  extending  in- 
ward to  form  a  trough  lor  the  cooling  water. 

'I'he  brake  ia  ujfide  of  niapU  or  other  close  grained  hard 
wood,  the  friction  pieces  arc  made  of  material  ^  in.  thick, 
with  a  '/i'H\.  space  between  each  piece,  as  shown  in  the  skclch, 
jinil  [hi:  riilibint;  swrlaccs  are  finished  to  fit  the  wheel  nicely, 
Tlic  two  screws  A  and  B  are  for  adjusting  the  brake  to  the 
wlieel  tu  (ibiaiii  the  proper  |>resstire.  and  the  third  screw  C  is 
f*ir  making  fine  adjustmenis  wlii!e  running.  A  counterweight 
may  be  placed  on  the  opposite  cud  of  the  am],  gf  sufiicienl 
weight  lo  balance  the  brake  when  resting  on  a  knife  edge 
placed  directly  o^er  the  center  <i(  the  brake  wheel,  The  read- 
ing; of  the  scale  will  indicate  the  net  load  un  the  brake;  oiher- 
wi.c  it  would  be  necessary  la  correct  the  eeale  reading  for  ihe 
weight  uf  the  arm, 

If  lliu  brake  nrm  be  of  a  length  e'iual  to  the  radius  of  the 
snpp^irtiiig  wheel,  the  reading  nf  iltc  scale  will  be  the  retarding 
iuree  applied;  but  this  arm  would  be  too  short,  and  it  would 
[irobably  he  nmre  <ialisfactory  in  have  ide  arm  twice  the 
irnHth  or  e^ittal  to  the  diimcter  of  the  snpporttng  wheel,  and  to 
mnli«3ply  ibe  scale  reading  hy  two  to  obtain  the  retarding  force. 
T't  ilhistrate,  suppose  we  desire  li>  represent  a  grade  of  I  in 
1^  with  a  carriape  wciyjhiiifi  700  lbs,  Frnm  the  table  the 
resistance  due  to  Kra'le  for  that  Jnclinalinn  Is  6.65  lbs.  per  loo 
Iba.  weight,  which  would  amount  in  46!.^  lbs.  total  resistance. 
If  now  we  tighten  the  brake  [tntit  the  scale  shows  a  reading 
of  2.V4  lbs.  we  will  have  a  tractive  efTori  of  46'.^  Ihs.  between 


the  driving  anil  supporting  wheels,  and  the  carriage  wdl  be 
doing  wnrk  equivalent  to  propelling  itstU  up  a  grade  of 
I  in  15. 

Any  grade  may  be  thus  produced,  and  the  limiting  grade 
fur  the  vehicle  will  be  found  by  tightening  the  brake  until  Ihe 
motor  is  jtist  ahle  t«  carry  the  load.  Take  the  reailiny  <if  the 
scale  and  divide  by  ilie  weight  of  the  carriage,  multiply  by 
100  and  find  C'>rrL'5pnn(ling  number  in  ihe  table  in  the  column 
jiiarkcd  P.    Opposite  it  will  be  found  the  grade. 

\Vc  have  yet  to  represent  the  wind  resiatance  of  the  vehtcle, 
which  wc  have  said  may  be  negative,  zero  or  positive,  and 
which  may  strike  the  vehicle  at  any  angle,  according  10  the 
relative  courses  of  the  wind  and  carriage.  These  facts  make 
it  exceedingly  hard  to  take  account  of  this  resistance;  but  if 
wc  may  be  able  to  obtain  constant  conditioTts  for  two  tests 
mnch  wdl  be  accomplished  ov  ct  that  which  is  possible  on  the 
road,  and  it  would  probably  be  Simplest  to  consider  this  re- 
sistance zero.  It  is  evident  (hat  fcr  the  same  lype  of  vehicle 
it  would  be  practically  the  same  for  like  speeds,  and  the  results 
from  these  tests  would  be  comparable. 

At  low  speeds  the  wind  resistance  is  negligible  in  any  case. 
Amounting  at  4  miles  per  hour  to  3  pressure  "f  but  .08  lb. 
per  square  foot  against  a  plane,  at  15  miles  per  hour  this  pres- 
snre  is  1.1^5  lbs.  per  .■square  foot.  This  would  pr'"ibably  be 
increased  in  vehicles,  owing  to  the  irrepilar  fnrni  of  the  sur- 
face exposed,  and  these  results  might  be  donbled. 

n  considered  necessary,  however,  to  ascenahi  positively  the 
retardation  due  lo  wind,  it  could  be  accompIi.'<hed  without 
any  great  trouble  in  the  following  manner:  A  level  platform 
should  be  provided  on  which  the  vehicle  could  be  placed  and 
revolved  so  as  lu  always,  face  the  wiml.  and  fastened  tn  posi- 
tion longitudinally  hy  means  of  a  cord  with  a  spring  balance 
interposed.  Now.  if  simultaneous  rendinys  be  taken  of  tlic 
spring  balance  and  an  anemometer,  we  will  have  a  scries  oi 
rcsidts  showing  the  back  pull  dluc  to  the  wind  re.MMance  for 
nil  the  velocities  which  may  have  been  recorded.  Since  the 
wind  is  liable  to  be  variable,  our  results  will  cover  the  ncccs- 
sar>  ground,  and  these  resistances  moy  be  represented  by 
adding  to  the  (riction  load  of  tlie  brake  the  necessarj'  amount. 

This  might  also  be  done  more  accurately,  but  at  greater 
expense  and  trouble,  by  constructing  a  duct  from  a  Targe  cen- 
trifugal ventilating  fan  oi  sut^cient  size  to  admit  a  vehicle. 
there  fastening  it  in  the  Same  manner  as  before  and  forcing 
air  past  It  by  means  of  the  fan,  the  pull  being  indicated  by  the 
balance.  The  velocity  could  then  be  maintained  constant  for 
any  length  of  lime  and  more  accurate  results  obtained.  This 
method  has  already  been  used  with  ^uccet^s  in  studying  the 
wind  resistance  of  trains. 

We  have  now  been  able  to  represent  all  the  most  important 
Conditions  cxiEling  on  the  road  in  a  manner  which  would 
ni.ike  the  tests  reliable,  and  in  a  manner  which  could  he  copied 
niiy  number  oi  times  wilb  certainty. 

For  the  trial  of  a  vehicle  a  course  could  be  laid  out  to  rep- 
resent as  nearly  as  possible  an  actual  trip  of.  say,  20  miles, 
consisting  of  a  given  kind  or  quality  of  road  and  certain  din- 
tances  having  given  grades,  etc. 

The  vehicle  should  be  weighed  and  the  pr^iper  brake  read- 
inn   computed    for   these   grades   and   eomlitiuns.     The   load 
could  then  be  varied  st  the  proper  time  by  noting  the  distance 
trjveled,  as  indicated  hy  »  cyclometer  attached  to  the  suppnri 
tng  wheel. 

In  conducting  tests  the  carnage  tank  (in  the  case  of  gaso- 
line and  steam  vchicle-c'i  should  be  replaced  hy  a  graduated 
tank  from  which  the  gasoline  used  i.*  dr.iwn,  and  which  wnild 
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sffcrd  3.  means  of  measuring  ihc  anumnt  used.  Readings 
should  be  taken  at  [r«(iiient  intervals  iliruughout  the  test  of 
the  height  oi  ihe  gasoline  level  and  tllL-Jistance  (ravelled,  and 
a  dcj^criptifin  udded  nf  llic  L-dndiili'in^  iunkr  v\hich  Tl^e  car- 
riage has  l>ccn  nirning  (i»r  ihe  prcct-'ding  |icriud. 

Also  in  duiitjititin^;-  I  he  brnkt-  load  for  any  condition  of 
uradc,  Ihc  wriyht  of  the  passeiijjtcrs  ^houhi  he  included  in  the 
grusa  weight  carried  up  the  incline.  snJ  pas-^ciiKcra  or  weights 
to  represent  ihcra  should  occupy  the  seat  or  scats  of  the  vehi- 
cle under  lest. 


COMMUNICATIONS. 


Dimensions  Wanted. 


Editor  Horseless  Age: 

(i)  In  n  double-cylinder  ga<ioline  enK'tic  ol  the  foiir-cycle 
type,  what  spewl  of  engine,  dl.imcter  of  cylinder  and  stroke 
are  necessary  lo  develop  8  h.h.p.?  Also  Mate  compression 
space  re<|uired  iint!  K>ve  initial  and  mean  eff^eelive  pressures, 
(2}  Give  same  specifications  for  a  6  h.h^p.  engine.  (3)  Give 
samc^  spcciftcations  for  4  bh.p.  engine.    Yours  truly, 

M.  W.  J. 

I  The  power  developed  by  a  gasoline  engine  will  depend 
somewhat  on  the  detnils  nf  its  ryhnder  and  eylinder  head 
ticiign,  and  a  eood  deal  more  on  the  character  of  the  vapor- 
izer and  the  igniter.  With  (food  design  in  these  particulars, 
the  followtUK  dimensions  should  be  suflieient: 

t.  5      by  rt      in.  at  7"^  ■"'■"^''^h'tiiinn  per  minute, 

*.  j!'!  by  5      in.  at  750  to  Soo  revolutions  per  minute. 

.1,  yA  by  4%  in.  at  800  lo  goo  revolutions  per  minute. 

A  jfood  rule  is  lo  inake  t!ic  compression  space  0.J5  of  the 
vrthimc  swept  by  the  piston  for  the  larger  sizes  and  0.4  for  the 
smallest. 

You  win  find  an  aecount  of  the  intihnd  of  cnlculatitii^  the 
iiiitiat  and  mean  effective  pressure  in  the  article  by  E.  J. 
Stoddard  in  The  Horseless  Age  for  Aug.  jo,  tKgg.  In  tehicle 
motors  the  actual  res^ult?  wilJ  be  somewhat  less  than  the  cal- 
culated, owing  to  wire-drnwing  of  the  charge  and  sluggish 
nifl.iimmailon  at  high  speeds. — Ed,] 


The  Battery  Wires  Again. 

New  York.  AprtI  q. 
Editor   fforseless  Age: 

Answering  your  inquiry  regarding  the  transposing  of  wires 
at  the  hatteri«,  I  wmihl  relaie  my  own  experience,  which  is 
vomc%vli:it  ilii^crent  fnun  Mr.  Wales', 

■\bout  iwo  years  agn,  on  putting  in  the  freshly  eharecd  set 
nf  iiorage  batti-ries  for  sparkmg  the  inutur,  I  fumid  ii  impos- 
sible to  get  the  motor  to  run,  althnuph   it  had  nm  perfectly 
the  day  before.     I   spent  about  a  half  hour  every  day  for  a 
week,  ktoking  over  and  testing  every   part,  but  in   spite  of 
every  fcRnitiun  point  giving  a  good  spark  and  persistent  pump- 
in;;  on  my  pari,  there  wa*  no  "go"  in  that  motor.     Haviiit^- 
3^1  tested  the  gnsnKne,  only  mic  thing  remained  iu  try  that 
night  help.  tliMugli  I  hnrdly  expt-clcd  ihm  to.  :tnd  that  was  In 
Change  the  wirr«  al  die  baltery.     On  malang  ihe  change  ttic 
nolor  iiarled  ofT  a*  <iinee,     Since  then  I  hav^•  hien  careful  tn 
eonncit  the  wires  up  the  same  way. 

T}\v  motor  in  ihii  case  is  a  four-eylinder  one  and  the  wires 
from  ihc  four  ignition  plugs  run  to  a  commutator  sfi  as  to  be 


put  into  connection  in  rulauun.  The  brushes  are  mounted  on 
a  vulcanised  fiber  pbtc  on  which  are  also  the  two  brushes  for 
the  primary  current  of  the  induction  coil,  and  the  probabili- 
ties are  that  there  is  a  leakage  of  same  sort  tlnrough  this  sup- 
posed non-conductor  if  ihe  current  runs  the  ntlicr  way.  Ap- 
partutly  the  spark  was  just  the  same,  but  with  the  exception 
of  an  occp^toiial  cxi>losion  it  would  not  ignite,  while  as  soon 
as  I  chfinged  the  wires  not  an  ignition  was  missed. 

H.  W.  S. 


MINOR   nENTlON. 


The  latest  is  a  portable  ham  for  your  automobile,  shipped 
in  knock-dnwn  and  put  lip  with  a  screwdriver. 

There  are  now  six  horacless  carriages  in  Reading,  and  there 
is  talk  of  a  local  speed  contest. 

The  Detroit  Automobile  Co.  are  now  getting  out  12  vein- 
ties  with  standard  gears  and  interchangeable  bodies. 

A  temporary  organization  of  the  Renter  Autnmnbde  Co. 
has  been  effected  at  Da\cnport,  la.  The  capital  stock  is 
$500,000. 

Banker  Bros,,  of  Pitl?burg,  are  importing  motor  bicycles 
an.i  will  also  handle  the  VValtham  Mfg.  Co.'s  line.  They  are 
looking  around  for  agents. 

The  Winton  Motor  Carriage  Co.  have  arranged  to  occupy 
the  entire  building  where  they  arc  located,  increasing-  their 
floor  s|)ace  to  about  80,000  sq.  ft. 

The  Woods  .>totinr  Vehicle  Co,,  nf  Qiicago,  is  reported  to 
be  building  '■flic  finest  electric  Victoria  in  the  world"  for 
W.  K.  Vanderbilt.    The  price  to  be  paid  is  $5,000. 

Tlie  Edie  Mac  Automobile  Co..  with  a  capital  of  $JSo.ooo, 
has  absorbed  I.  D.  T.angeti'.s  factory  at  Reading,  Pa.,  and  will 
niar.ufaciure  steam  automobiles.  Automatic  igniters  for  (he 
burners  and  auiomatie  boiler  feeders  are  the  (mporlant  features 
of  these  vchii^'les. 

Mdtur  vehicle  builders  looking  for  a  factory  site  will  be 
intcrcited  in  the. coming  sale  of  the  John  Stephenson  Co.'s 
pruiwrty.  annoimccd  in  our  advertising  coltnnns.  The  ship- 
ping facilities,  electric  lighting,  artesian  wells  and  up-to-date 
c'lwipment  in  general   make  the  property  a  most  desirable  one. 

The  Noye  Mfg.  Co,,  of  Buffalo,  N.  Y.,  who  manufacture 
two  cycle  marine  motors  and  four-cycle  carriage  motors  with 
water  jacket*,  are  placing  on  tlie  market  a  :i  x  4  in.  fiaiige- 
eooSed  motor  fnr  tricycles  and  other  light  work.  Their  cat- 
alogue of  marine  nuitors  will  be  maik-d  to  any  address  on  re- 
ceipt   o(  postal. 

The  storage  battery  street  railway  whieh  the  promoters  of  the 
Lead  Cab  Trust  have  been  operating  at  Englewooiil,  111,,  a.*v 
a  bright  and  shining  example  of  the  success  of  the  storage 
battery  iu  the  field  of  tracnon,  has  proved  too  expensive  an 
advertisement  to  be  longer  maintained.  The  directors  have 
voted  to  substitute  iJie  trolley  for  the  chloride  accumulaturs. 

The  Columbia  &  Electric  Vehicle  Co..  Hartford.  Conn,,  are 
reported  to  have  purchased  tlic  welMcnown  patent  of  Georjje 
B.  Selden,  kochcster.  N,  Y<,  on  a  hidrocarhon  road  engine. 
a  i^atent  which  was  held  in  abeyance  in  the  Patent  Ol^ce  for 
15  or  16  years  prior  to  issue,  and  about  ihe  value  of  which 
there  has  been  much  speculation, 
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The  Winlon  Motor  Carriage  Co.  is  turiini^  util  aillnmobiles 
ai  ibr  rate  oi  almost  two  a  day. 

The  German  Kaiser  has  offered  a  jiruc  *)t  J20,ooo  for  ihc 
best  aHtomobile  for  military  purposes. 

.^n  effort  is  heinp  made  to  organize  an  autmriobile  cluh  in 
Rnvhestcr.  N.  Y.  J.  J,  llandery,  of  that  city,  is  one  of  xhv 
moving  spirits. 

Prince  Pierre  ni'Aruiibfig  has  ju&i  niTercil  tn  iht  spuri  cum- 
mittee  of  ihe  Automobjlc  Club  of  France  tlic  sum  oi  1,000 
fnincs  3s  a  prize  (or  a  race  for  automobiles  driven  hj-  akohol. 

■ 

The  Portlan'l  iMc)  Adveriiicr  annoLinccs  ihe  organuatioti 
of  the  Eclipse  Automobile  Co.  at  thai  city.  It  i^ays  that  the 
c.'ipital  sloel;  is  $50,000  and  thai  $70  i^.  paid  in.  VVc  suspect  a 
miBprint. 

Governor  Roosevelt  is  reported  to  have  said,  in  reference 
to  ihe  G.jodselli  bill  for  chartering  the  New  York  Electric 
Vehicle  Sr  Trariii^fcr  Co.,  ihat  he  will  sign  no  hil]  (hat  will 
create  a  raiinupoly.  It  is  claimed  hy  (he  officers  i>(  the  irum- 
pany  that  no  monopoly  is  granted  hy  the  bill. 

The  Century  Vehicle  Co.,  Syracuse,  N.  Y„  have  rented  fac- 
tory accommoftations  at  517  East  Water  St.  and  arc  prepar- 
ing to  place  on  the  market  sleani,  electric  anil  gasoline  car- 
riages. The  ofiicers  nre;  Giarles  F.  Saul,  president;  Charles 
Lisiman.  vice-president:  Charles  A.  Bridgnian.  secretary  and 
treasurer,  and  William  V'aji  Wagoner,  engineer  and  niana^er. 
The  company  is  now  ready  to  take  orders  hir  a  1,300-lb.  elec- 
tric carriage. 

The  Foster  Automobile  Co.,  Rochester,  N.  Y..  liavc  leased 
the  top  floor  and  half  the  store  front  ol  the  building  at  3,11,  J13 
ani  315  State  St..  and  will  us?  the  prenuse*;  as  assembling, 
Uphcilstenng  and  salesroom,  continuing  to  construct  their 
boikrs,  engines  and  gears  in  the  plant  of  the  Shipman  En- 
gine Co.  They  now  have  180  carriages  in  process.  The  boilers, 
16  X  16  in..  conJain  350  tubes,  and  ibe  total  weight  of  the 
vehicle  is  800  lbs. 

H.  A.  Miridlflon,  ^.nperintendcnt  nf  the  Pennsylvania  Rubber 
Co.,  Eric,  Pa.,  has  invented  an  aulwmolMle  tjre  whose  'special 
ftatiire  is  that  the  side  walls  of  the  inner  tube  are  thickened, 
so  that  they  ate  not  cui  through  if  used  alter  accidental  de- 
flation. Strips  of  rubber  are  vulcanized  between  the  layers 
of  fabric,  which  is  claimed  to  incrca-^e  resiliency  and  lessen 
liahiliiy  to  puncture,  it  will  be  known  as  the  Middleton  Tough 
Aoii'nifihile  Tire,  and  arrangements  are  being  made  for  i(s 
nmnufactiire. 
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The  Latimer  Rubber  Tire  Co.,  of  Huntley.  HI.,  have  an 
Eaiaicrn  office  at  15  Plait  St, 

Chas.  E.  Miller,  97  Reade  St.,  informs  us  that  he  has  given 
up  the  selling  agency  of  the  "F  T"  motors. 

H,  D.  Sniitb  &  Co.,  Plantsvillc,  Coan.,  makers  of  drop 
forgings  for  automobiles,  have  opened  a  New  York  office  at 
2S3  Broadway. 

The  Compressed  Air  Co.,  of  New  York  City,  has  been  hi- 
corporaled,  with  a  capitalization  of  $8,000,000.  They  will 
begin  business  with  $15,000. 


While  in  conversation  with  a  representative  of  Messrs.  E  A. 
Williams  &  Son  last  week  we  were  very  much  iniprewed 
wi:!i  the  necfs.iity  of  calling  the  attention  of  ,\utomobde  Man- 
uijcturers  In  the  fact  lli&t  it  h  now  the  practice  of  many 
ioiuiilcr^  to  fill  order?  for  phosphor  bronze  with  a  metal  that 
ts  not  phospliorucd  at  all 

II  w'lmlcl  he  HH  eaiiy  mailer  to  a^CL-rlain  this  deceiuion  by 
tince  K*^Uing  a  sainplf  order  of  the  ycnnme  pho.s.phor  bronze, 
whtn  the  subsiiiurc  could  J >e  readily  detected,  as  it  bears  no 
rt-'icniblancc  to  ihc  original  whatever,  eilher  in  the  skin  of  the 
metal.  it*i  color,  the  working  vt  the  wear  o(  i|. 


mCHMW^i  TOOLS 

for 

miorvehiole  builders 

The   Baush  &  flarris  flultiple  Drills. 


The  word  "muhiple."  when  applied  lu  a  drilling  machine, 
miy  mean  much  or  llttJc.  depending  upon  the  adaptability  of 
snch  a  miaclnne  for  different  kinds  of  work,  A  machine  might 
Ih.'  dcsigrwd  with  two  or  more  spindles  for  some  particular 
Wi^.»rk  and  be  capable  of  ffTeL-ting  that  work  economically  and 
satisfactorily  Such  a  mnchine  would  be  a  mufiiple  drill, 
"iiiTcly,  but  when  considered  as  an  econnmiral  tool  in  tis  full- 
est icnse  would  of  course  fail  to  meet  the  claim. 
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Ir,  iKiwfVtr.  a  marliinc  is  so  designed  and  cortstructt-J  lliat 
wiiilc  filling  the  rfiiuircmciits  of  ii  special  tool  it  cnn  also  witli- 
oui  iTuutvIt  or  delay  he  aJjnstcd  to  meet  ihe  iiecc^sJlfcs  of 
other  work,  whether  to  its  full  capac:ity  or  othi^rwiAf,  then 
5iicli  ii  iiiacliiric  btcomcs  "mnhiple*'  in  the  fullesl  sense  of* 
ihc  word,  fliitl  is  proportionally  i-akiable  as  a  shop  tool. 

'\  ntaj.-liinc  which  hiWy  niet-ts  these  enuciilions  is  5hnwn  in 
the  .innexed  iMustration.  Not  only  dnes  it  meet  the  condi- 
tiiiiis  stitcd,  bnt  it  '"ffects  a  rciult  which  is  not  always  con- 
siikrcd  at  first  thought,  .ind  thiti  is  lliat  for  cvtry  spindle  work- 
inij  it  is  saving  the  time  and  cxpeii-^e  of  tine  other  ordinary 
drilling  machine.  Utr  takinf;  thi?  factur  nf  handliticf  inlo  ac* 
count.  It  will  drill  as  many  more  prcecs  in  tlic  5anic  time  as 
there  arc  holes  in  the  layotd. 

f*nc  (:rcat  advanlajrc  in  this  machine  over  sonic  other 
nniidple  drills  i&  the  fact  that  the  whole  head  mo\cs  to  and 
fr.nn  the  work  by  power  or  hami  feed  at  the  will  of  the 
ocHTalor.  thus  allowing  Ihe  work  being  placed  upon  the  bed 
ptale  or  table,  as  desired. 

.\nother  advaniaprc  ia  that  each  drill  spintllc  is  freely  ad- 
juvtable  and  independent  of  (he  others. 

The  Aetd  which  such  a  maeliTne  can  cctvcs  ig  wide  and 
varied,  and  a  little  thought  wdl  show  how  splendidly  adapted 
it  is  to  any  work  of  a  multiple  or  duplicate  character  within 
its  range, 

The  sizes  regularly  built  by  ihc  company  contain  4.  8.  12. 
I+.  ifi  and  ^4  spindles,  or  any  debited  niim!>er,  in  fact-  The 
larger  sizes  are  suitable  h>r  drills  up  to  I !'J  in.  diameter,  while 
th^  smaller  are  desij?ned  inr  i-in.  drills  or  l*sa.  The  space 
covered  varies  tram  4-in.  to  j6-in.  circles. 

The  Bau^h  &  Harris  Machine  Tool  Co.,  Springfield.  Mass., 
make  a  spcct.iliy  ni  these  machines,  which  arc  built  under 
the  Baush  &  Oeliring  patents. 

The  standard  radial  drills  and  bnring  mills  built  by  this 
ronipany  arc  the  result  of  long  experience  and  are  splendid 
lools. 

Their  new  shops  at  Springfield  are  finely  equipped  for  the 
m:inuiacturc  of  their  machine^,  and  it  is  withal  a  model  plant. 
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No,  64/5,386 — Hydrocarbon  Burner. — Miloa  O,  Godding, 
Los  Angeks,  Cal.  Dated  March  27.  igoo.  Application  fiJed 
Dec.  29.  1898. 
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UNITED  STATES    PATENTS. 


No.  646^5— Hydrocarbon  Burner. — Milon  O.  GoJdtiig, 
Monrovia.  Cal.  Dated  March  27,  1900-  Application  filed 
Sept.  27.  tM 

The  obiect  of  the  invcnJion  is  jo  provide  an  atomizing  burn. 
er  for  crude  oil.  which  burner  shall  first  warm  tl;c  oil  by  a 
sirant  jacket  around  the  oil  pipe,  and  tlien  use  a  steam  jet  to 
spray  the  oil.  In  the  figure  L  is  a  separator  to  drain  any 
WKirr  from  the  oil,  whose  proper  fluidity  is  assured  by  the 
steam  warming  pipe  T.  From  L  the  oil  passes' by  the  pipe 
A  to  the  atomizing  jet  B  andl  ihc  semicircular  nozzle  E. 
ISlcani  enters  by  t!ie  pipe  N  to  llie  jacket  D  and  thence  iSslics 
from  R  by  the  nozzle  F,  whose  upper  edge  projects  slightly, 
n.  to  prevent  the  expansion  of  the  steam  from  driving 
''  too  Jiieh,  The  hy-p:i5^  J  is  to  hiow^  out  the  oil  pipe 
»nd  H  normally  closed.  The  burner  appears  tn  bo  intende*! 
'  nuinlf  lor  large  powers. 
Three  claims. 
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This  is  a  steam  jel  atomi*er  for  crude  oil  and  the  apertures 
for  oil  and  steam  are  made  adjustable  by  the  screw  plugs  5 
and  9.  The  recesses  in  the  plugs  and  in  the  lip  separating 
the  two  apertures  are  to  equalize  the  force  of  (he  flow  of  the 
oil  and  steam  and  render  it  more  uniform  throughout  the 
width  of  Ihe  jet. 

Four  claims. 

646,  ?27— Steam  Generator.— Walker  L.  Crouch.  New 
Urighton,  Pa..  as'^Jgnnr  to  the  Cohimbin  Motvr  &  Mfg.  Co.. 
^V,^.'^hinKlon,  D.  C,  April  3,  igoo.  Application  filed  Jure 
JO.  iJSijg. 

This  is  a  water-tube  boiler  lor  carriages,  with  automatic 
rr^nlator  for  the  waitT  level.  Refe^rring  to  the  drawing*, 
f'ig,  I  is  an  elevation  in  which  part  f)f  the  walls  of  the  inclos- 
ing case  are  broken  awny  lo  show  the  coils.  Fig.  2  is  a  ver- 
tical section  through  the  center,  showing  all  the  parts.    Fig. 
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3  is  a  plan  in  which  the  uppor  pari  o£  tiic  wall  is  broken 
away  In  show  the  arranRcineiit  of  the  colIb.  Fig.  4  is  a  plaa 
showing  ihc  (Uiat  wlif-rcby  the  water  inkt  valve  is  automat- 
ically operated, 

A  number  of  vertical  coi)ed  waterhealing  lubes,  a  a'  a*, 
have  their  coiIs  inlcrlappcd.  one  within  the  other,  as  shuwii — 
that  is  to  say,  the  coils  of  the  several  tubes  arc  wound  alter- 
nately righi  and  IcCt  and  ihv  coils  oi  cacli  tube  arc  open 
spaced  sufhcient  to  i>ermtt  the  4;otIs  of  tlic  adjoining  tubes 
on  each  side  to  intcrniesh  or  interlap.  For  instance,  the 
coils  of  the  two  tubes  a'  a\  which  arc  at  opposite  sides  of 
the  ttlbe  a.  bntJl  inturmesh  hclwit-n  thf  coils  of  said  latter 
tube,  All  of  these  coils  of  wuler  tubes  are  iiidoscd  in  a 
case.  B,  lined  with  asbcHi^s  or  s*jine  other  non-conductor. 
Hach  of  [he  coiled  tubes  has  \\s  lower  end  c  extended  through 
Ihc  wnll  of  the  ease  and  connecled  with  a  horizontal  base 
drum  cjr  manifold,  F.  from  which  w;iier  is  supjilied  to  all 
the  coils. 
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t^iiJi 
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Within  the  steam  drum  G  is  a  baffle  plate,  j,  as  seen  in  Fig. 
2,  snd  the  upper  end  k  of  each  lube  opens  into  ihc  sleain 
drum  just  below  the  suid  baffle  plate.  A  steam  pipe,  1,  is 
also  within  Ihe  case  B,  and  its  several  coils  inlermesh  or 
interlap  with  the  eoils  of  the  water  heating  lubes  a'  a*  on 
euhcr  side.  The  itpper  end  1'  of  tliis  steam  pipe  enters  ihe 
sieam  drum  G.  and  its  end  opens  tn  (he  top  of  the  drum 
above  the  baffle  plate,  where  the  stc^ni  will  he  dry.  The 
lower  end  1'  of  llu-  ^^tcam  pipe  prfje^-ts  ihri'tigli  tlic  wail  of 
the  case,  a<  f^een  in  Fips,  2  and  J,  (ripui  which  puiiu  it  may 
be  conductcil  to  ,-in  entjine.  This  pi'pc  supplies  superheated 
steam. 

The  steam  drum  G  is  vertically  ahnve  the  water  drum  F. 
and  the  two  arc  directly  connccled  at  both  ends  hy  a  ver- 
tical leg.  p,  and  by  a  central  pii»e.  ij.  Iiavinp  at  its  uppe>  end 
an  enlarged  water-culuinn  part.  q'.  The  water-supply  pipe  r 
enters  the  bast  drittn  F.  and  in  this  pipe  is  a  valve,  s,  which 
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controls  the  supply  of  water.  Tliis  valve  is  regulated  auto- 
matically by  Ihc  float  I.  so  as  to  maintain  an  approximate 
constant  height  of  water  in  the  generator,  as  denoted  by  the 
broken  line  z  in  Fig.  z. 

l^Toviaioij  is  made  fcjr  insurinjj  ;i  steam-tight  joint  Anil  to 
jn event  leakage  where  the  rock  shaft  u  pas'scs  through  the 
head  of  the  steam  drum,  without  employing  ;i  stufting  box, 
by  means  of  the  collar  y,  bearing  against  the  boss  x  on  the 
diBrn  bead.  The  steam  pressure  in  the  drum  G  keeps  ihe 
colUr  y  tightly  seated  accainst  the  boss  x,  and  thus  leakage 
of  steam  is  prc\cnlL'd. 

The  Ijurner  N,  of  any  suitable  design,  is  shown  at  the  bot- 
lotii  of  the  case- 
Two  claims. 

64G.728 — Automobile  Steering  Gear.^ — Walker  L.  Crouch. 
New  Hrigiiton,  Pa,,  assignor  to  the  Columbia  Motor  &  Mfg. 
Co.,  of  Washington.  D.  C.  Aphl  3.  igoo.  .Application  filed 
Jwly  14,  1899. 


\J 
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A  i^  ]hc  a?(lc,  which  is  rigid  against  rotation,  and  fronn 
which  the  truss  liars  1  rej»ch  back  to  provide  a  bcarinR  for  the 
steering  post  k.  Tht  short  levers,  u  o,  keyed  tu  the  steering 
post  k.  are  connected  by  the  link  o'.  forming  practically  n. 
rigid  piece,  which  is  connected  by  the  rods  q  and  (j'  to  the 
steering  levers  H  H  on  the  pivul  pins  v.  The  levers  H  H 
are  keyed  to  llic  pivot  pins  e  in  the  manner  shown,  and  the 
pins  g  g  transmit  the  motion  of  e  to  the  stub  axles  b  b'. 

One  claim. 

fi.l6,8o.i — Vehicle     Driving     Mechanism. — Eugene     Childs, 

Boston.  Ma55..  assignor  of  one-half  to  Edward  O.  Fly,  same 

place.    April  .i,  190a.    .Application  filed  Nov.  23,  1899, 

A  friction  disk  mechanism,     Fifty  claims. 


Wo.  3,  April  W,  IWO. 
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ADVERTISING    SUPPLEMENT. 


h'ACTOHV  0^    THt  MOHILK  LUMl'ANV  tIF  AMtKlUA — VtE\^    LUi  .:■. 


THE  LARGEST   AUTOMOBILE    FACTORY   IN   THE   WORLD. 


LOCATED  AT     KINnSLANU    FlMNT  Opi   THE   FAMOUS   PHILIPSE     HAWOR     I'KOPF.RTV.       THE   WORK    OF    FREFARATION     KEyLIREU 

TO   WTtI.n  Six    HUHDHED  CARRJACE6    PKH    MONTH.      HISTORY   OF  THE   HKVELOPMEWT  OF   THE 

HORBELESS  CARRIAGE   IN    THE    UNITED  5TATES. 


THE  first  MOBILES  were  turned  out  at  the  fac- 
tory of  THE  MOBILE  COMPANY  OF 
AMERICA  at  Kingsland-Point-on-ihe-Hud- 
son  during  the  month  of  March.  Nine  months  before, 
two  hundred  and  tliirty-three  acres  of  the  famous 
I'hilipse  Manor  property,  having  nearly  a  mile  of  river 
frontage  on  the  Hudson  and  bisected  by  the  New  York 
Centra!  Railway,  was  purchased  with  the  idea  of  build- 
ing there  an  automobile  factory  of  sucli  extent  that  the 
cost  of  production  could  be  brought  to  the  lowest  pos- 
sible figure.  While  the  factory  was  in  course  of 
erection,  a  corps  of  engineers  and  experts  under  the 
direction  of  the  Messrs.  Francis  and  Freeland  Stanley 
was  engaged  in  strengthening  and  improving  the  car- 
riage and  perfecting  methods  and  special  lools  for  the 
manufacture  of  the  automobile  carriage  invented  by  the 
Messrs.  Stanley. 

The  carriage  thus  perfected  is  Lo  be  known  as  the 
"WESTCHESTER  COUNTY  MODEL"  to  dis- 
tinguish it  irom  the  carriages  of  the  Stanley  design 
turned  out  at  the  works  in  Massachusetts.  It  carries 
the  very  latest  improvements,  and  the  orders  for  its 
construction  have  been  to  use  only  the  finest  quality  of 
material  and  to  spare  no  pains  to  turn  out  the  best  of 
which  the  most  skilful  workmanship  is  capable.  It 
is  believed  that  the  "'WESTCHESTER  COUNTY 
MODEL/'  built  at  the  factory  of  THE  MOBILE 
COMPANY  OF  AMERICA,  is  not  excelled  in 
strength,  durability  and  excellence  of  design. 


WHAT  THE  MOBILE   IS. 

The  "WESTCHE3TER  COUNTY  MODEL," 
built  by  THE  MOBILE  COMPANY  OF  AMER- 
ICA, is  a  horseless  carriage  weighing  less  than  live: 
hundred  pounds,  and  costing  but  six  hundred  and 
fifty  dollars.  Compactly  built,  with  workmanship  of 
the  finest  quality,  capable  of  traveling  twenty  miles 
or  more  an  hour  and  reducing  its  speed  so  that  it  can 
take  rts  place  in  the  slowly  moving  and  stopping  line 
of  travel  in  tile  great  cities,  it  is  operated  by  steam 
under  circumstances  which  render  it  absolutely  safe. 
More  than  a  thoi^sand  Stanley  carriages  of  the  Massa- 
chusetts model  are  now  in  public  use,  and  there  has 
never  been  a  single  boiler  accident.  The  fuel  shuts  off 
automatically  when  the  steam  reaches  one  hundred 
and  sixty  pounds.  There  is  a  safety-valve  which 
opens  at  one  hundred  and  seventy  pounds.  Eacli 
boiler  is  wound  witli  piano  wire  and  tested  up  to  six 
hundred  pounds  pressure,  and  is  calculated  to  with- 
stand a  strain  up  to  thirty-five  hundred  pounds  pres- 
sure to  the  square  inch.  Recently,  as  an  experiment* 
a  boiler  was  placed  in  an  excavation,  all  vaJves  closed, 
and  the  fire  turned  on  full  head.  A  gauge  carried  ofT 
to  a  distance  showed  a  steam  pressure  of  twelve  hun- 
dred pounds.  Then  the  steam  began  to  drop,  owing^  to 
a  slight  escape  around  the  head  of  each  of  the  copper 
tubes  which  compose  the  boiler  flues,  and  the  pressure 
did  not  rise  above  the  twelve  hundred  pounds  indi- 
cated, until  all  the  water  was  exhausted.    If  the  water 
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NOR  111    ILNI>   MOUlLt   COSfl'ANV'S   FAC10RV. 

supply  should  be  exhausted  in  the  boiler  through 
oversight,  the  pressure  drops  and  the  boiler  ceases  to 
produce  st^am,  and  with  the  decreased  pressure  of  the 
steam  the  carriage  cotnes  to  a  stop  and  the  pump  which 
supplies  water  ceases  to  work. 

The  factory  of  tho  company  has  been  fitted  tip  with 
the  most  perfect  machinery  and  spedal  tools,  all  new 
anti  of  the  lakat  dcsiRii  for  manufacturinfr  nn  ihe  most 
extensive  scale.  In  this  way  the  company  jjroposes  to 
hrin^  the  price  withiu  the  reach  o£  every  class.  The 
charge  mark  is  SIX  HUNDRED  ANT)  FIFTY 
UOLLARS,  payable  upon  delivery  at  the  King&Iand 
Point  station  of  the  New  York  Central  Railway.  The 
claim  made  lor  THE  MOBILE  COMPANY'S 
"WESTCHESTER  COUNTY  MODEL"  is  that  il 
has  no  superior  in  the  world's  markets  to-day,     . 

THE   MriHir.E'S  SADIITS  OF  MOI  ION. 

One  of  the  iniprovcmcuts  in  the  "WESTCHESTER 
COUNTY  MODEL"  is  a  tank  made  from  seamless 
copper  tubing,  skiving  a  fuel-storage  capacity  double 
that  in  the  original  Stanley  carriage,  and  equal  to  one 
hundred  miles'  run  on  smooth,  level  roads.  The 
Mt.MULK  can  travel  over  anv  class  of  road,  ronjjh 
or  smooth  ;  but  it  must  be  distinctly  understood  that 
the  rougher  the  road  the  more  fuel  required. 

THE  MOBILE  BUILT  TO    CLLMB  TUP  SIK'Pfi^t  HIU,    BOAOS. 

The  question  of  steep  grades  is  an  annoying  one  for 
the  average  horseless  carriage.  Not  so  [or  the 
IMOBTLE.  It  can  climb  on  a  fairly  "made  road  up  a 
fourteen  per  cent,  grade  (which  is  considered  a  pretty 
steep  country  road)  at  the  rate  of  fifteen  miles  an 
hour  During  last  summer,  ^fr.  Freeland  O.  Stanley 
and  his  wife  ascended  the  long,  steep  road  up  Mount 
Washington  in  two  hours  and  twenty  minutes, 

JN   THE   MATTER    OF   COMFOKT. 

The  MODfLK  is  perfectly  smooth  in  operation.  It 
moves  with*>nt  a  jar  or  vibration  of  any  kind.    When 


in  million,  the  products  of  combustion  are  carried 
underneath  the  carriage,  and  neitlier  heat  nor  odor 
nf  any  kind  arises.  The  machinery  is  noiseless  except 
in  climbing  stiff  grades,  when  a  slight  puffing  is 
au<lible,  but  nothing  in  the  least  degree  objectionable. 

There  are  more  than  a  dozen  improvements  in  the 
present  carriage  over  the  Stanley  carnage  as  origi- 
nally put  out.  The  first  and  most  important  of  these 
is  in  the  engine.  The  second  relates  to  the  gasoline 
tank,  which  now  holds  double  the  quantity  of  oil  for- 
merly carried.  A  seamless  copper  tiibe,  very  strong  in 
construction  and  elliptical  in  shape,  secures  tliis  much- 
to-bu-desired  result. 

Another  marked  improvement  is  in  the  ball  bearings 
of  the  engine,  which  are  one-half  Inch  instead  of  three- 
eighths  inch,  as  formerly,  experience  showing  that  the 
increase  of  strength  thus  obtained  is  an  item  of  great 
importance. 

The  other  impruvcmenls  are  largely  in  details  of 
construction,  no  effort  in  tinit.*  or  money  having  been 
spared  to  work  out  the  most  perfect  results. 

The  question  is  frequently  asked,  "What  guarantee 
is  given  to  the  intending  purchaser?"  To  this  we 
reply  that  we  guarantee  our  materials  and  workman- 
shj|>  to  be  the  best  that  njoney  can  produce.  Our 
factory,  however,  is  open  to  the  inspection  of  intend- 
ing purchasers,  and  it  only  needs  a  visit  to  the  various 
departments  tn  satisfy  an  expert  as  to  the  excellence 
of  the  work  being  turned  out. 

The  claims  which  the  MOBILE  makes  upon  the 
jniblic  confidence  may  be  briefly  summed  up  as  fol- 
lows : 

First.  The  lightest,  most  compact,  best  designed 
and  most  perfect  horseless  carriage  now  hffore  the 
public. 

Second.  The  highest  class  of  materials  and  work- 
manship. 

Third.     Cost— but  $650. 

Fourth.  Situplicily  tn  construction,  odorless  when 
running,  and  almost  noiseless. 

Fifth.  It  can  speed  at  a  gait  up  to  thirty  miles  per 
hour  or  follow  the  slowest  truck. 

Sixth.  It  is  operated  by  steam,  the  standard  power 
of  the  world,  under  perfect  regulation  and  test. 

Seventh,  Its  fuel  is  inexpensive;  it  carries  a  supply 
for  fifty  to  one  hundred  miles,  according  to  the  char- 
acter of  the  road,  which  can  be  procured  at  any  drug 
store  at  slight  expense. 

Eighth.  Tl  embraces  all  the  latest  improvements, 
and  is  confidently  recommended  as  the  most  periect 
piece  of  machinery  now  on  the  market. 

The  probabilitfes  are  that  not  one  automobile  car- 
riage will  be  built  during  the  coming  season  where 
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ten  will  be  required  to  supply  the  deinaiHl.  'J'he  jnv- 
pressi^rtn  prevaiU  thiit  there  are  a  great  nimibcr  of 
horseless  carriage  factories  being  erected  and  that 
(he  output  will  be  large  during  the  coming  SL-asun. 
The  fact  remains  that  there  are  not  in  operation  in 
the  United  States  at  this  time  factories  capable  of 
turning  cut  twenty  machines  a  day  other  than  the 
Stanley  carria;^e.  After  three  years  of  experimenl  on 
the  part  of  the  Messrs.  Stanley  and  nine  months  spent 
an  the  construction  of  a  factory,  we  are  only  now  in 
a  pusition  io  mm  out  carriage?;  on  a  considerable  scale. 
A  carefully  prepared  book  of  instructions  will  he 
furnished  with  each  carriage  sold,  and  it  h  possible  for 
nny  nne  with  srinic  mechanical  knowk-dec  to  master 


ADVERTISING    SUPPLEMfiNT. 

at  Kinjijslanci  Point.  Tarrytoun-on-the-Hudson.  where 
instruction  will  be  given  in  handling  the  carriage. 


KI\flS|,ANP    lOINT  WELL    ADAriRIi   FOR   'lh¥[Nci   AriTOSlDJill  EK. 

The  I'hilipse  Manor  property  contains  many  beauti- 
ful roadways,  steep,  level,  good,  and  some  bad,  so  that 
the  purchaser  or  intcnrling  purchaser  will  find  it  ad- 
mirably adapti^d  as  a  place  to  try  automobiles. 

Tarrytown  is  a  little  more  than  half  an  hour's  run 
from  New  York  by  the  fast  trains.  Of  the  fifty-nine 
accnnnuodation  trains  which  stop  at  Tarrytown  sta- 
tion, fourteen  each  day  stop  at  Kingsland  Point  upon 
appHcatirm  to  the  conductor.  Kingsland  Point  itself  is 
considered  in  he  one  of  the  two  or  three  most  beautiful 
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IHi^    HKADLESK    IBOKSEMJlN'S   bMOlil^   AS   It     WAS    1-OKMJLkl^Y, 


the  handling  of  the  MOBILE  from  the  instructions 
therein  given.  Unmechanical  purchasers  living  at  a 
distance  who  cannot  come  to  the  factory  for  instruc- 
tions are  advised  to  secure  a  careful  and  competent 
engineer,  a  man  of  good  judgment  and  likely  to  be 
thorough,  who  can  master  the  machine  and  then  in- 
struct the  purchaser, 

lhSfECT(0%-  OF   VKHILLES. 

The  MOBILE  carriage.  "WESTCHESTER 
COUNTY  MODEL."  may  be  found  from  9  A.  M. 
to  6  P,  M.  in  front  of  the  New  York  offices  of  the 
company,  Filth  avenue  and  Korty-second  street,  ttnd 
Times  Building. 

Intending  purchasers  are  incited  to  visit  the  factory 


places  on  the  Hudson.  It  stands  well  out  Jn  the  Tap- 
pan  Zee,  with  Grant's  Tomb  visible  on  a  clear  day  to 
the  south,  and  a  great  stretch  of  water  to  the  north  ofiF 
into  the  Highlands.  The  place  is  full  of  historic 
memories.  The  original  Philipsc  Manor  and  mill, 
more  than  two  hundred  years  old,  are  still  slanding. 
The  "Headless  Horseman's  Bridge"  is  near  by.  The 
mansion  was  the  center  originally  of  the  Philipse 
estate,  which  endjraced  two  hundred  square  miles  and 
reached  from  Spuylcn  Duyvel  to  Peekskill.  It  seems 
proper  tliat  here  should  be  opened  the  manufacture  of 
automobiles,  for  here  were  begun  more  than  two 
hundred  years  ago  manufacturing  operations  on  the 
Hudson. 


THE  "MOBILE"  COMPANY  OF  AMERICA 


JOHN  BRISBEN  WALKER,  PresidcQt 
i:     )  18 


NEW  YORK  [  Seymour  Building.  5th  Ave.  and  ^zd  St. 
OFFICES:     (  180  Times  Building 


WILLIAM  A,  BELL,  Vice-Preaideat 

4*  Factory:  Kingsland  Point, 

*^  Tarrytown-on-HudsoDj  N.  V. 
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SPECIAL   NOTICES. 

■ O 

A4yttlM*mmtM  loMrtcd  iind«F  tbli  liamdlD]^  «t  17.00  w)  Inch  for  saeh 
Uvaa,  pftr«h|«  In  advaoett 


WANTED. 

Steam  Carriage.     Write  fully.     Give  price. 
Address  H.  B.  BABSON. 

107  Madison  Street, 

Chicago,  III. 


FOR    SALE. 

The  only  motor  that  covered  llie  50-TniIe  race  within 
2  hours,  on  Uon^  Island,  Saturday,  April  14.  De  l.>ioii 
Bouton  Tricycle,- imported  lust  fall.    Will  sell  for  $400. 
Address,  81  Seventh  Ave.,  lirooklyn. 

WANTED. 

To  buy  a  Gasoline  Motor  Carriage,  new,  or  if  second- 
hand must  be  in  first-class  condition,  but  littJe 
used  and  Cheap  for  Spot  Cash.  Address  with  full 
piirticulars.     •     JOHN  EINtG,  P.  O.  Box  247, 

Jacksonville,  Florida. 

PARSELL  &  WEED^ 

MODEL  MAKERS,  ^rr^."!'^":'"'.■""^"■' 

.■\utnTnobilc  iTltiiitts,  vaparijjers,   etc.,  huilt  to  orden 
VVnrlting  drawings  made  Jrom  skcKhtg. 
Writfi  lor  PamphleL  Telephone.  IS6  Madlian  Squsrt. 

THE  FRtNKLIH  MODEL  SHOP,  :Vw' Yor;:N.%"  '""'' 

ATTENTION. 

Castings  of  Gasoline  Motor  described  in  The 
Explosive  Motor  Number  of  this  paper.  Also  other 
sizes — stationary,  marine  and  vehicle  motors — rough 
or  partly  finished.  LOWELL  MODEL  CO.,  Box 
292,  Lowell,  Mass, 

KEROSENE  OIL  ENGINE. 

An  Enjjineer  and  Expert  on  Kcrusenc  Engines,  who  has 
developed  and  built  a  tbnroughly  praclical  motor  using  heavy 
oil,  embodying  new  and  valuable  featurci,  desired  lu  have  it 
built  ff>T  the  trade.  Can  also  be  adapted  fnr  Automobiles. 
Will  furnish  complete  plans  and  working  drawlnys- 
Correipoddcnce  with  interested  parlies  invited. 

Address  OIL  ENGINE,  care  Houselkss  Aok. 

FOR   SALE 

A  Pope  Electric  Phaeton,  cost  §2,500.  Will  sell  for 
^itieo,  Has  new  set  of  batteries  and  ts  in  thorough 
running  order.  Can  be  seen  and  tried  at  3  East  6ibl 
Street.  ALBERT  C.   BQSTWICK. 


ELECTRIC  IGNITION 


IN  fiAS,  GASOLINE  AND  OIL  ENGINES, 

W«  Piak«  spoi-Jnl    SFARKfXI    POINTS   for  this  !ii>rvtc« 

possi4s»ihg  extr<>iTit^  hnrdm-^R  ani]  frcafer 
duratiility  than  |»laUiiiini, 

SEND  FOR  »ESCUlPTiyE  MATTER  ANU  PE1CE9, 

Dflfttn^  Uh,  NEWARK,  N.J. 

Headquarters  for    GASOLIINE     '"  '"^T   quantKy. 

SPECIAL  LUBRICATING  OILS 
FOR   AUTOMOBILES.     .    .     . 

W.   R.  WINNf   143  Maiden  Lar>e,  New  York. 


FOR   SALE. 

A  Waltham  Autogo  fitted  with  a  De  Dion  Motor 
and  cost  $f>oo.  Has  been  run  25  miles.  Will  sell  for 
$500.  Will  guaraiiiee  it  in  perfect  condition.  It  can 
he  seen  at  No.  3  East  61  st  Slreet. 

ALBERT  C.  BOSTWICK, 


We  Have  the  Best  Engine 

for  Charging  Storage  Batteries, 
Also  for  All  Industrial  Purposes. 

Uses  common  ktroscne:  docs  not  aficci  tiissurancc, 

NEW  YORK  KEROSEVE  OIL  ENGINE  CO.. 

3J   Burling  Slip,  New  York. 


LIABILITY    IN$URANOE. 

Owners    of    automobiles   can   cover    their    liability 
for  personal  injuries  by  insurance. 

Address  GEO.  E.  GLOVER, 

60  State  Street,  Boston,  Mass. 

MOISTURE    PROOF 

WAGON    PANELS. 

KinafaetUTBn  of  V$ne*r  Panels  for  Ctach.  WagoB  &  Aui  omo^il'  Uae* 

Any  siae,  any  tliickUL-^s,  wtthniii  joininy;  or  splitiny. 
Wc  also  make  venders  wjih  absoluiety  i^'aler proof 
glue  for  special  u«es. 

SeCUrNE-AXFORD    VENEER   CO,, 

WlOO   I'MIFIC   AVENIE,  JEL4S£V  CITY.   S.  J. 

HTAMnAtkl*  4:AP  VAL,V1S 

/or  AutomobiJet,  Carriages  and  Bicycle  Tires. 
I'rice  per  p^ir,  25  ct.nts.  Is  adapted  to  any  valve 
nnw  in  use,  Has  nn  sprinji'S,  pumps  freeJy  an'l 
is  yuariiniecd  to  be  absolutely  uir-tiKht.  \\- 
manufaciure  all  styles  ol  air  and  fluid  chf.  I. 
ViitvLF,  The  fortign  patents  are  for  Sale. 

BTANDABD  VALVH  CO.,  13S  Literty  Street.  STav  Yflrk. 


Automobile  Storage  and  Repair  Co. 

Station  NO^  I-S7  WEST  eoth  STREET  (St.   NIoholaa    Rink  Blds->.   HEW  YORK. 

House  and   Care  for   Automobiles   oi   all   kinds*     Storagre  Batteries  Charged  and  Supplies  of  all 

kinds  furnished. 


'Fvak^\jm%mi^X^m 


^o  o^i»i.xu.£:x  cA  d«  «  9cl^ 
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BALDWIN  DETACHABLE  AUTOMOBILE  CHAINS 


^ 


are  made  iti  sizes  to  suit  the  demands  of  the 
trade.  Our  new  roller  chain  is  especially  adapt- 
ed for  light  Motor  Vehicles. 

SEND  FOR   CATALOGUE. 

K.  FRAWKLIN  PETERSON,  Sales  Agent, 
205  Lake  St.,  Chicago,  m. 

BALDWIN  CHAIN  CO.,  WORCESTER,  MASS.,  U,  8.  A. 


k 


SPECIAL 


W/tkeO  METAL  PARTS  FOB  AUTOMO- 
BILES,   tlade  ta  order  from  sketch  or 

sampfe.        :     :     :    :     :    :     :     :    :     : 


DODCE    MACHINE    SCREW 
BOSTON. 


CO., 


Seamlm  Cold  Drawn  Steel  Tolling, 
Shells,  Cj[lln{fe[s  and  Tanks, 

DROP   FORCII^CS    AND  BTEEL  STAMPINGS. 

JANNEV,  STEINMLTZ  i  CO.,  Sraiai  Bulldine.  FAiladilpliJa.  Pi. 


For  Air.  Ou.  Steam.  Anir 
moDla  or  ftuicls  uuUei 
preMure  and  eipLosf  t«b. 

^~t»eanili»i  Steel  test- 
ed Tanka  of  Sandrr 
Ulujiietera. 


TOWNSEND    &    DECKER 

eOLICITORB  OF  V.  E.  AND  FOBEION  FATENTB. 


iPatents  ^mmm 


«41  Broadway, 
New  York... 


MOTOR  VEHICLE  INVENTIONS. 

H.  C-  TOWWSENIJ,   roriiiDrly  Prla.  Ei.'r. 

O.  U.  IWCKSH,  iHlo  AjH't  Kx-r,  U.  8,  Fnt.  Offln 

DRIVE  CHAIN 

TiUi  S:ird«n«L!  H:vt!j;«i]il  Sl«*im- 

HQMPEHSATING 

BCAIIU    Ll>i   iiitrt 

^    Bosrof/  GZAn  wortna 


I 


Kins  LOW  WATER  ALARM 


fOH  fOUR  LOCOMOBfLf. 
Avoids  all  Danger.     Write  for  Blue  Print  And  Price, 

KITTS  MT'G  CO.,  Oswego,  N.  Y. 


THE  JUMP  SPARK  LEADS 

I   Inch   Jump   Spark, 

Weljjhl,  3  Ilia. 

Phieul  Applied  For, 

CF,SPLlTDOBF,ltra%'EV 

W  TSDdowai*f  St..  Hew  York 


THE   DOW    HIGH    TENSION    COIL 

tS  THE   BEST  tN  THE 

MARKET, 

For  Pr>o«a  anii  Partioul^re 
wrrtB  to 

THE  DOW  PORTABLE  EUCTRIC  ASSISTANT  CO., 
tl8  TltCMONT:STREEI.  BOSTON.  I  135  BROIIOWAY.  NEW  YORK, 


THE  OMLT  PERFECT  SUBSTITUTE  FOR  LEATHER  W 

MOROCCOLINE 

,V:;^'  LIKE  LEATHER 


r   IfuLij.  M'lii 


H.  Jl 


NEVER  AFFECTED  BYi,,-^ 

JuM  iiii'  iLliiK  r.ir  Aii!i.<rDLiMK't.      Ik^  ii'it  i<f  -ii" .  n<-l  t,\    noji  iiiiii  liii>tsiiuii>  wbicb  ■■•■ 
I..II  ]iu-»i«»  Ih- uiiTlLi  Bl  Uiir.i"  -   liir  .     f.'\.J  fill  ftmfiir', 

fkOSTOPi     ARTIFICIAL     I.IKATHIRH    CO. 

la  IA«T   leth  STREET,  HEW  YORK. 


AUTOMOBILE  RUNNING  GEARS. 

!  I_  A  FOHTMETHAOEt 

We  Make  Two  Styles 
Complete  with  Springs 
and  Wood  Wheels, 

WRITE  FOR  PRICES. 

H.  F.  B08BF1N  &  CO..  Sr^'b^lSVo"'"- 


Jj  _^  Engines  and  Boilers... 

PIN   Valves  (butli  union  and  plain    endsj,  Inject- 
ors, Gasoliner  Reguialors  (impruved  type),  Water 
Regulators,  Imprmved  Glass  Gauges,  Globe  and 
Check  Valves,  Waier   Relief  Valves    for  C)*Iin 
(Icrs,  Sieanii  Ganges  and  Safely  Valves. 

LOCKE  REGULATOR  CO..  Salem,  Mass. 

...ASHTON... 

^S.     Pop  Safety  ValTea,  Cylinder  Relief 

^^Vv    Vklres,  Steam  Gauges,  Automatic 
^I^H       Water  Gaug:es  aod   Gauge  Cocks 
^B      for 
^  STEAM  VEHICLES. 

THE  ASHTON  VALVE  CO.,  271  Franklin  St.,  Boston,  MfiM. 

r  121  Liberty  Siretl,  New  York. 
BRANCHES:  -^IZIB  Filbert  5tre«l,  Phllailtipllta. 
(2 1  a  Lake  Strett.  Chlu^a.  ||[. 


Are  you  BuildJng  a  Motor  Carriage?     If  so,  send, 

||2  00  for  detail  and  assembled  drawings  of  compJete 

Running  Gears,  with    latent   construction  of  steering 

equalizedaxles, etc., with  all  dimensionsand  particulars. 

Address  MOTOR  DESIGK  CO.,  BUFFALO,  N,  V. 


Any  of  oursubscribcTs  who  arc  wllLiilg  iq  solicit  subscripliong 
for  TllK  HoRsl'I.FSS  AnE  from  Iheil  fellow  lownsnieri  are  re- 
quested (u  cnmmunicaLc  with  the  Editor,  as  wc  arc  drsirous  of 
enterin);  inta  bu'sinesa  relations  with  such  parlies. 


30 


THE   HORSELESS   AGE. 


Vol  e,  Xo.  3.  Apri 


SPECIAL  OFFER. 

BACK   NUMBERS. 


^>^^iW^^i^^^^'i't^»rt^irt^^^^^rt^i^rt^ 


We  have  no  more  complete  files  and  bsive  decided  to 
offer  miscenaneous  back  numbers  of  THE  HORSELESS 
AGE,  from  December,  1896,  to  March,  1899,  at  the  fol- 
lowing prices : 


6   ASSORTED. 


50   CENTS. 


The  Horseless  Aqe, 


American  Tract  Society  Building, 

Na«uu  *Dd   Spruce  Streets, 


NEW    YORK. 


Pacts  About  Storage  Batteries. 

By  Isaiah  L.  Roberts. 


OTHER  INFORMATION  ON  THIS  SUBJECT  BY 
WELL-KNOWN  EXPERTS  CONTAINED  INCUR 


STORAGE    BATTERY    NUMBER.      issue   of  September  27th. 

PRICE.    10   CENTS.  STAMPS   OR    COIN, 


HAND  AND  POWER  PUMPS  lZ^::.» 

at  Auiomobiles  and  Pncumalic  Tired  Wagons.    ,..,,, 

GLEASON-PETERS  AIR  PUMP  CO,, 

MANUFAOTUrtERS, 

20  WEST  HOUSTON  STREET.        NEW  YORK,  U.  8.  A. 


GOOD  ROflDS  LITEHHTUHE. 

Send  for  a  copy  of  "A  Plea  for 
Good  Roads/'  containing  addresses 
of  speakers  at  the  recent  Good 
Roads  meeting  of  the  Automobile 
Club  of  America,  and  use  it  in  the 
cause,  ...,.» 

ALBERT  R,  SHATTUCK,  Chiuriii*n. 
Good  Roads  Committee, 

Waldorf-Astoria,  New  York, 


SUCH  is  the  proposition  as  it  now  exists  in  Europe — five  motorcycles 
to  two  motor  carriages^  The  result  of  long  experience.  The  passage 
of  the  experimental  stage  led  up  to  the  runabouts  as  the  popular 
vehicles  for  style,  comfort  and  speed.  The  most  reasonable  in  price — the 
most  reliable  in  operation. 

The  Orient  Autogo  is  the  combined  product  of  two  great  countries — 
French  ingenuity  and  American  mechanism.  It  is  fitted  with  either  the 
Aster  or  De  Dion  motors — is  convertible  into  a  tricycle  or  quadricycle — 
and  comes  to  you  fully  guaranteed  to  fill  all  requirements  at  the  minimum 
running  expense.     Write  to-day  and  get  the  whole  story  to-morrow. 


WALTHAIVl    MFG.  CO..  waltham,  mass 
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THE   AUTO-SPARKER" 


(I)     Starts  aad  tuus  g^as   ecgiacs   as  easil;  as    best   batteries. 

(2]     Does  not  burn  up  electrodes 

($)     Saves  its  entire:  cost  Over  batterirs  in  one  ;ear 

(4)  Machine    is    durable — DOthing;   to   wrear   out  but    &haifl    aad 

friction  pulley,  and  these  should  last  for  years,     ., 

(5)  Hundreds  in  use — every  machine  is  tested  and  guaranteed 

to  do  the  work  ciBimed^      

(6)  Automatic  governor,  regulates   speed  of  dynama  no  matter 

what  size  or  speed  of  fly-wheel  of  engice. 

(7)  You  need  no  battery.     Auto-Sparker  can  be  Taitened  to  floor 

as  in  cut  oroa  body  of  any  gas  eogii>e  or  Automobile. 

□  IMCNSIONS  AND  WEICHT 

DiiqensioDs,   io!|xiox6'j  inches.     Weighty  23  lbs. 
Kuf  ph«s,  adtlTM.  «my  HIDE  FOB  IJTHER  "TOUCH"  OR  "JUMP"  «PAS« 

c«E^wM.nuf.u.rc...        j^^     Molsinger    Device     Mfg.  Co. 

PENDLETON,  4ND. 


One  of  the  good  features  of  DURYEA  vehicles  is  the  motor* 


TRIPLE  CYLINDER. 


The  s'fLjl  tif  the  vehicle  '\i  the  nioiur.     Whtihcf  U  is  Rimd  or  not  deicnnines 
whether  ihe  vt'hit^^lc  serves  you  well  or  not.     The  triple  cylinnltr  is  Ihe  «ul- 
^^^^^=^^""^  ■  '     growth  of  several  y^^ars'  vi&e  nf  the  single  cylimler.  several  nitiru-  years'  use 

ui  ihc  double  cylioiler,  arid  'n  prouuutifed  iho  mosi  neurly  pcrfcLit  moiur  yel  praduceil  a?  Ii  enters  its  third  vear  of  actual 
use  Vi^u  all  know  ihat  ihc  single  cvlindi:r  motor  may  be  built  cheaper  ;haTt  a  niulli-cylindcr  one,  but  this  part  of  the 
probkiti  dnc5  not  ;tppeal  to  yuu.  The  best  service  is  de^irtd,  and  to  secure  this,  multiple  cylinders  must  he  used.  In  our 
criplc  cylinder  mittor  we  K^-'t  tl'fec  explusians  evecy  two  revoluii^fns  of  the  cmnk  shall.  The  result  is  (-g.aa  much  vibration 
and  [Kjisc:.  Much  lighter  coiislruclion  is  possible;  much  higher  speeds  may  be  used  bccau^^c  the  purts  arc  smaller  and  the 
piston  speeds  lower  ;  much  slower  spreds  are  possible  because  of  the  three  impulses  each  two  revolutions  instcud  of  one, 
Olir  muior^  when  pnipcHinc  vehicles  may  be  run  shiwcr  than  50  rcvolujions  per  minute  or  faster  than  l.ouo.  This  is  a 
wide  ranj;c  ul  action  approximalinif  that  of  a  6team  cn^^inc.  We  do  not  need  many  chan^-es  of  sptieds  and  consequently 
have  ntj  cuuntershafl,  no  gears  running  at  ordinary  speeds,  and  a  simpler  mechanical  arrangement  i-eTJcrally  than  other 
sy?(lcms,  The  multi-cylinder  motor  is  a  security  against  sloppaj^ie,  for  two,  or  even  oni.-  cylinder,  will  ofit-rate  the  vehicle 
under  ordinary  circumstances  instead  of  causing  a  complete  stoppaf^e  as  would  be  the  case  with  a  sint,'lt  cylinder  machine 
The  added  complicaiion  is  slight.  A  single  tly-whee!.  sinRJe  crank  shalt,  single  cam  shaft,  driven  by  single  set  of  gears,  a 
>inm:le  fuel  tudli  and  mixer,  a  single  water  tank,  sin^^le  feed  and  exhaust  pipes,  a  single  muffler  and  single  electric  genera- 
tor suffice  for  the  triple  motor  and  are  needed  for  a  single  motor,  The  best  foreign  makers  use  muHi-cyiinders^  You 
want  the  best.     For  further  informaiion  address 

DURYEA,     READING,  PA,,  PEORIA,  EX.,  or  LOS  ANGELES.  CAL, 


DE       DION  MOST  RELIABLE 

=  IN    THE   WORLD 

MOTORS 


so  SAYS- 
HARRY   ELKES. 


T 


HIS  ttnse/iciifd  te5limoma\  from  the  recognized  World's  Champion  to 
a  professional  racing  man  in  America; 


"Paris,  France,  March  iS,  1900. 
"In  regards  to  Motors  the  only  reliable  one  is  the  DE  DION. 
*****!  will  lel  you  know  from  lime  to  time  abotil  what  comes 
up  in  the  way  of  Motors,  but  if  you  get  a  DE  DION  they  cati't  beat  you." 


A  WORD  TO  THE  WISE 
IS  SUFFICIENT. 


KENNETH  A.  SKINNER, 

SOLE    tJNlTED    STATES   AOENT|, 

DE  DION,BOUTON  dLCO.'S  MOTORS, 

S68  MASSACHUSETTS  AVE., 
BOSTON,  MASS. 


USE  THE  GENUINE... 


l^ELLY  SPRINGFIELD 

*^     SOLID  RUBBER  TIRE5 


Thoy  are   SAFE,   SWIFT  and  SURE,   and  exceed   In 
durabhity  the  difference  fn   COST* 


LET  us  SEND  YOU  UTTLE  FOLDER  TELLIMC 
ALL   ABOUT   THEM. 


Consolidated  Rubber  Tire  Co. 


40   WALL    STREETi    NEW    YORK, 


TEIE    HORSELESS    AGE. 


V..t.  fl,   N...  I, 


STEAM  BOILER 

DECEMBER  6th.  1899. 

Symposium  of  Steam  Vehicle  Engineering^ 


Dealing  thoroughly  with  this  most  interesting 
problem  as  related  to  vehicles. 


LEADING    ARTICLES. 

Steam  Boilers  for  Motor  Vehicles,  by  R.   I.  Clegg. 
General  Data  on  Steam  and  Fuel,  by  A.  H. 
Advantages  of  Circulation,  by  S.   D.  Mott, 
Efficiency  of  Small  Boilers,  etc.,  by  A.    M,   Herring. 
'Automobile  Generators  Under  the  Law,  by  Perry  B.   Rawson. 
Considerations  in  the  Design  of  Vehicle  Boilers,  by    P,   M,   Heldt. 
Shell  or  Water  Tube  Boilers?  by  Wellington  P,  Kidder. 
Boiler  Feeding   Apparatus,  by  R.   I.  Clegg. 

A   Practical   Method  of  Utilizing  Exhaust  Steam,  by  Edwin   Kilburn. 
Oil  Fuel  Burners,  by  R.  I.  Clegg. 

A  Coil   Boiler  for  Automobiles,  by  W,   H,  Wakeman. 
The  Elihu  Thomson  Flash  Boiler  and  Steam  Vehicle  System,  by  L.   H* 
Design  for  an  8  H.   P,  Water  Tube  Vehicle  Boiler,  by   H,   K.    Burr. 


Vehicles,   Boilers  and  Engines  described  and  illustrated 

64    PACES.  56    CUTS. 

PRICE,     10    CENTS,    STAMPS    OR    COIN. 


SUBSCRIBE    FROM    THIS    NUMBER* 
•a.OO  A  YEAR  IN    ADVANCE. 


THE    HORSELESS    AGE, 


ISO    NASSAU    STREET,    N.    V. 


SUCH  is  the  proposition  as  it  now  exists  in  Europe — five  motorcycles 
to  two  motor  carriages.  The  result  of  long  experience.  The  passage 
of  the  experimental  stage  led  up  to  the  runabouts  as  the  popular 
vehicles  for  style,  comfort  and  speed.  The  most  reasonable  in  price — the 
most  reliable  in  operation. 

The  Orient  Autogo  is  the  combined  product  of  two  great  countries — 
French  ingenuity  and  American  mechanism.  It  is  fitted  with  either  the 
Aster  or  De  Dion  motors — is  convertible  into  a  tricycle  or  quadricycle — 
and  comes  to  you  fully  guaranteed  to  fill  all  requirements  at  the  minimum 
running  expense.     Write  to-day  and  get  the  whole  story  to-morrow. 


WALTHAM    MFG.   CO.,   waltham,  mass, 


India, 

ISast  Indies, 
Sandwich  Islandm, 
Norway, 

GGrmany, 

F^rance, 
Svi/itz  Gvlandp 

Ireland, 

Scotland, 

Wales, 

West  Indies, 

Monica, 

(Dontral  A.ni erica, 

N  ew^f  oundland, 

British  Oolumbia, 

Oanada, 

Nova  Scotia, 

N&wr  Brunsviricli, 


^Z  And  nearly  every   State  and  Territory  in   the   United    States.     ""^ 

^  $2.00  A  YEAR   IN   ADVANCE,  :::^ 


HAND  AND  POWER  PUMPS  ^°;  """ 

I                                                                                                      a.na  Makers 
Ifif  Automobiles  and  Pneumatic  Tired  Wagpns «     . 

6LEAS0N-PETERS  AIR  PUMP  CO,, 

MANUFACTURERS, 

[20  WEST  HOUSTON  STREET.         NEW  YORK,  U.  S.  A. 


kmmm  m  mm, 

VERTtC4L  Oft  HORIZONTAL 
ELECTRIC   IGNITION,     ;:     ;; 

f^"  Lu^^Q  factory  sallable  (or  ex  per!  man  tA  I 
work,  AcyBtyla  <ir  carrlwe built I'l order 
trnai  owner's  ilmwlnRa.  L^teor  Bizes  (nr 
baaF7  vehicles  In  i^onriie  of  uonatruotlon. 

MilTSY  AUTQttOBILE  GIT,, 

IO-f2  Clinton  Stre«t.  erooklyn.  N.Y. 


BUILT  FOR 


0(/fi  CLASS  8  CARRiAGE  BOILER    AND  CLASS  B   No.  2  STEAM  CARRIAGE  ENGINE. 

is    of   steel    wiih    copper    fire 
lubes.     A]]  rivet  holes  drtUed 


in  position.  Heatintj  surfare,  49  square  feet. 
Working  pressure,  150  lbs.  Diameter,  15  in. 
Height,  19  in.  from  bottom  of  burner  to  lop  of 
hood-  Weight  complete,  130  lbs.  Best  of 
material  anrl  workmanship  throughout. 

ilULzliyiil^  stroke.  Cylinders,  casl  iron 
Framing,  steel  and  bronze.  Crank  shaft. 
Connecting  rods,  etCi  steel.  Crosshead  and 
all  bearings,  phosphor  bronze,  Stephenson 
link  motion.     Weight,  40  lbs. 

An  outfit  thai  wit!  run  and  kffp  on  running. 

Price  of  BoiUr,  St 65.00  net. 
PricB  of  Engme  complete,  Sf  60.00  net. 
Sat/i  f.  o.  b.  Svsion. 
Alwaysjn  process  of  construction,  and  a  few  in  stock  for  immediate  delivery. 

PfllA/nnn      D        ni    rrril/'         272-273  FREEPORT  street  iHarHsonSquart), 

LLW^HU  0.  LL^lHIv,  boston,  mass. 
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SPECIAL  OFFER. 

BACK   NUMBERS. 


We  have  no  more  complete  files  and  have  decided  to 
offer  miscellaneous  back  numbers  of  THE  HOUSELESS 
AGE,  from  December,  1895,  to  March,  1899,  at  the  fol- 
lowing prices: 


6   ASSORTED, 


50  CENTS. 


The  Horseless  Aqe, 


American  Tract  Society  Building, 

^UJUU  tad  5pruf«  StraeU, 


NEW    YORK. 


EXPLOSIVE  MOTOR  NUMBER 


JANUARY    17th,    1900, 
LEADING    ARTICLES  .... 

The  Hydrocarbon  Engine  as  a  Source  of  Energy*  by  Elwood  Havkes. 
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Engines  and  Boilers... 

P[N  Valves  (both  union  and  plain  ends),  Inject- 
ors, Gasoline  Regulators  (improved  type),  Waler 
Regulators,  Improved  Glass  Gauges,  Globe  and 
Chtck  Valves,  Water  Relief  VaTves  tor  Cylin- 
dess,  Slcam  Gauges  and  Safety  Valves. 

LOCKE  REGULATOR  CO.,  Salem,  Mass. 

...ASHTON... 

Pop  Safety  Valves,  Cylinder  Relief 
V^ves,  Steam  Gaug^cs,  Automatic 
Water    Gauges  and    Gauge  Cocks 

STEAM    VEHICLES. 
THE  ASHTON  VALVE  CO.,  271  Franktiii  St.,  Boston,  Mass. 

rtZl  Liberty  Strefrt.  New  York. 
aUHCHES:  iiHB  Fllbtrt  Str«et.  Phlladelphli. 
Uk  L*k*  5tr«flt,  Ch]fl«go.  III. 


KITTS  LOW  WATER  ALARM 

FOR  rOUR  LOCOMOBILE. 
Avoids  all  Danger.    Write  fbr  Blue  Print  nnd  Price. 

KITTS  M'F'G  CO.,  Oswego,  N.  Y, 


SPECIAL 


TURNEO  METAL    PMftTS   FOR  AUTOMO- 
BILES.   Ila^€  to  Qrder  from   tHetc/t  or 


DODGE    MACHINE    SCREW    CO., 
BOSTON. 

Graphite  Lubricants, 

ALL  KINDS.  ACCORDING  TO  WANTS. 

•facial:  jwoCMir»tioii«  (or  Gd^r*  of  Elpetrlc  Wotpri  *t!d  for  Cyllndti*  «( 
I  Motoc  £DgJD»,    Aend  Tor  ClrcDlara  and  PrlC«*. 

Jiseph  Dixon  Crucible  Co.,   -  Jersey  City,  N.  J. 

I  Subscribers  who  are  willing  to  act  as 

|h       local  subscription  agents 

^B>r  The  Horseless  Age»  on  a  commission  basis,  are 
^^equested  to  comnmnicate  with  the  Editor. 


PARSELL  &  WEED, 

MODEL  MAKERS,  ?rr.;/^^"''""!''*"V''" 


Automoliilt;  finlnys,  vaporizers,  cic,  built  to  order. 
Working  drawings  made  (rora  skttches. 
Writ*  for  Pamphlet.  Telephone.   T66  Madison  SquAr*. 

120-13  1   W«At   31 »   Street. 
HEW  VORK,  N.  V. 


THE  FRANKLIN  MODEL  SHDP, 


ATTENTION. 

Castings  of  Gasoline  Motor  described  in  The 
Explosive  Motor  Number  of  this  paper.  Also  other 
sizes — stalionary,  marine  and  vehicle  motors— rough 
or  partly  finished.  LOWELL  MODEL  CO.,  Box 
293,  Loivell,  Mass. 


The  HorsBless  Staple. 

(UTOMOBILE  STORtGE  i  REPtIR  CO , 

Station  No,    1,  57  West  66ih  Street, 

(St.  MicJjotaa  fitnk  Bviidrng.) 
ti£W  YORK. 

House  and  Care  for  Automobiles  of  all  kinds. 
Stor&ge  Batteries  Charged  and  Suj^pUes  of  all  kiods  furolshed. 

TRANSIENTS  ACCOMMODATED. 


TOWNSEND    &    DECKER 


SOLICITOE.S  OF  U,  S.  AND  FOaEIQW  PATENTS. 


Patents  Soeclalty 


141  Broadway, 
Ndw  York... 


MOTORLVEHICLE  INVENTIONS. 

H   C-  T0WH8END,  formerly  Prln.  ExT. 

D.  U.  OSCTLRR,  lB.t«  AM-t  Ex-r,  tJ.  B.  Fat.  OIBc*. 


Seamless  Cold  Drawn  Sleel  M\% 
Sliells,  C]|llniiers  and  Taah, 


For  Air,  Qu,  Stflsm.  Am- 
iDonla  or  HuIiIb  uadec 
prffMure  aniL  cxpiiMlTM. 

'^~MeAiulej[3  tiieul  Teat- 
#d  Tunka  of  SiiDdrj' 
bliLQiet«rft. 


DROP  FORQINCB  AND  BTECL  STAMPING*. 

Mm,  STEINHETI  &  GO.,  Droxal  Btiilding.  Philadilplila^Pi. 
IN  tWr  TOWNrFROM  TOUFfRIENDS, 

will  you  solicit  subscriptions  for  The 
HoRSEi-ESS  Age  on  a  commission  basis? 
If  so,  write  the  Editor. 


BALDWIN  DETACHABLE  AUTOMOBILE  CHAINS 

are  made  in  sizes  to  suit  the  demands  of  the 
trade.  Our  new  roller  chain  is  especially  adapt- 
ed for  light  Motor  Vehicles. 

ftCND  FOR  OATALOOUS. 

^.  ^      , ^-^,     *".  H  -«^-     >     ^-  ^RAWKUN  PETBRSOM",  Sales  Agent, 

^**~*  *    'WV  '  306  Late  St.,  Chioago,  1\\. 

BALDWIN   CHAIN   CO.,   WORCESTER,    MASS.,   U.S.A. 
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STEAM  IS  THE  BEST  POWER  FOR  AUTOMOBILES 

Steam  Motor  Wagon. 


THIS  STYLE  NOW 
READY. 


OTHER  STYLES  TO 


iM 


FOLLOW. 


TpHE  Carriage  illustrated 
*  here  is  one  that  witl  sat- 
isfy ihi?  most  critical,  for  in  it 
is  combine]  the  finest  carriaj^e 
work  and  ihe  besi  rnachinist 
?kilJ  and  workmanship,  and  il 
is  the  most  praciical  and  satis- 
factory pleasure  carriage  one 
can  have. 


FOR  FULL  PARTICULARS  AND  PHOTOGRAPH  ADDRESS 

STANLEY    MANUFACTURING    CO. 

No.   117   LINCOLN   STREET,  BOSTON,  MASS. 


It  is  a  recognized  fact  that  DURYEA  vehicles  arc  well  known, 

A  •^/^■pCCTQTT  TTV/  ^'  "**y  interest  you  to  know  ihai  ihey  are  also  easily  kftown.  They  are  not 
Jx^^'hrfiZiOOJLXJXL-^l  X  I  •  only  very  simple  in  construciioc  bm  all  the  parts  are  accessible  (rum  ihc  top. 
"  "  B^^^^^^—      Lifting  the  seal  exposes,  the  motorandall  the  machinery.     There  are  no  moving 

pans  undL-rneatb,  noihiti^  underneath  needinR  attention.  It  is  seldom  or  never  necessary  to  )^':l  under  the  vehicle  or 
io  know  whai  the  underneaih  loolis  like.  This  may  seem  a  triviiil  matter  hut  lu  actual  operator*  of  the  vehicle  it  ts 
a  valuable  (eaiure.  To  be  able  to  make  any  adjusimeni  or  to  inspect  any  part  without  soiling  one"$  cuffs  or  one's  clothes 
is  certainly  a  desirable  artani^ement.  The  triple  moior  5lU  ^^  of  the  body  and  i;^  the  soul  of  the  machine.  The  power 
gear  is  a  very  compact  affair  placed  against  the  Hy  Wheel.  A  single  chain  connecls  the  motor  shaft  wilh  the  rear  axle. 
This  device  is  as  simple  as  a  iricycJe.  Il  is  one  story  hi^fh,  wuh  .ill  adjustments  on  the  topside,  in  plain  view  and  Io  good 
liyht.     We  will  be  pleased  to  send  you  our  diagram.     For  further  information  address 

DURYEA^    READING,  PA.,  PEORIA,  ILL.,  or  LOS  ANGELES,  CAL. 


'?     - 


RIGS  THAT  RUN. 

THE    KIND    YOU     HAVE     BEEN     LOOKING    FOR. 

COMPACT,    DURABLE,    EASILY    MANAGED, 

BUrLT      TO      LAST.        IF   YOU     ARE     AT 

ALL      INTERESTED       IN       SUCH       A 

VEHICLE,  WRITE  AT  ONCE  FOR 

CATALOG     TO 

i  SAINT  LOUIS  MOTOR  CARRIAGE  COMPANY, 

J2I  I-I3-I&-I7-I9  Vandeventer  Ave.,  ST.  LOUIS,  MO.,  U.  S.  J 

I  ''Early  Orders  Sacura  Early  Dfillvarles." 

Pflnnsylvania  Representative,  A.  B.  CUMNER.  eiO  Drexel  Building,  Philadelphia. 


THE 


x^vjrilfluF;: 


EVERY  WEDNESDAY, 
DEVOTED  TO  MOTOR  INTERESTS. 


PUBUC  UBR 

*STD«.  tf  MOOT  t 

TKOiH    FOUKOAT 


Vol.  VI 


NEW  YORK,  APRIL   25,    1900, 


No.  4. 


THE    HORSELESS    AGE. 

&  F.  DSGEBSOLIi,  Editor  and  Fiopzietoi. 

PUBLICATIOM   OfFICB  : 

AMctiCAK  Tract  Sckietv  ByiLtiNG,     -     ISO  Nassau  Stkeet, 
NEW    YORK. 

HERftERT  LAOO  TOWLE.  AMOcFite  Editor. 

SUBSCRIPTION,  roa  thb  United  States  and  Canada, 
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commuDications  on  trade  topics  from  any  authentic 
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The  date  of  the  Acetylene  Motor  Number  has  been  changed 
tram  May  lo  June. 

The   Public's   Rights. 

The  recent  action  of  the  Prefect  oi  Police  in  Paris,  orga^iz- 
irng  a  brigade  of  bicycle  policemen  Co  reflate  tlie  speed  of 
attiomobtles  there,  is  only  another  indication  of  the  lengths  to 
whirh  rrckless  and  irresponsihle  drivers  ol  these  machines 
ttiAy  go.  Wc  do  not  spcik  o!  iKe  accident  in  the  Paris-Roubaix 
race,  in  ivhicb  two  conte£.innts  becant«  entangled  and  dfished 
off  tbe  course  into  the  crowd  which  was  watching  them.  In 
a  *peed  contest  it  is  umlerslond  that  llic  participants  will 
drive  their  machines  lo  the  utmost,  and  if  the  spectators  take 
chances,  so  do  the  racers.  Bui  too  mucli  is  heaid  of  thoughi- 
lcs$  drivers  who  run  their  michJnep  .it  a  speed  where  the 
slightest  slip  or  divers'on  of  allcnliun  may  result  in  an  acci- 
dent much  more  scric^iis  lo  it*  victims  than  to  the  machine 
nr  il-i  driver.  Dotibilcsg  the  spectators  of  iliesc  evolutions  do 
not  appf*ciate  how  completely  llie  vehicle  is  under  the  con- 


trol of  its  driver,  just  as  many  were  wont  to  compliun  when 
liicyclc  riders  whizzed  by  iliem  within  a  foot  or  two.  The 
bicycle  rider  knew  what  he  was  about,  and  he  usually  also 
knew  what  iht?  pedestrian  was  about,  and  he  could  calculate 
his  speed  and  course  [or  both.  But  even  the  bicycle  rider 
takes  the  chance  of  a  loose  stone  or  a  slippery  spot  in  ihc 
road;  and  it  is  constantly  apparent  that  the  driver  ol  the 
motor  carriage  needs  nothing  so  much  as  alert  and  unremit- 
ting prcs^ce  of  mind.  The  madiine  indeed  responds  in- 
stantly to  a  movement  ol  the  lever;  but  it  is  only  too  easy  for 
the  driver  to  become  confused  in  an  emergency  and  to  move 
the  lever  the  wrong  way. 

fleginncrs  in  the  art  of  managing  horses  are  apt  to  be 
snmewhat  timid,  because  Ihcy  know  thai  the  horse  has  a 
unnd  of  hi$  own,  and  the  main  question  is  whether  the  horse''s 
mind  or  his  driver's  shall  have  thi*  supremacy.  There  is  no 
;juch  uncertainty  attaching  to  the  machine,  and  the  user  of  the 
latter  is  apt  to  forget  his  own  limitations  In  the  sense  of 
power  which  he  feels  in  controlling  his  mount. 


The  Place  for  the  DifferentiaL 


The  Mees  carnage,  illustrated  by  us  on  another  page  in 
this  issue,  is  a  good  example  of  the  driving  arrangement 
usually  employed  on  the  other  side.  The  usual  construction 
in  this  country,  with  the  rear  axle  made  a  driving  niembcr 
and  the  difftTcntial  gear  mounted  on  it,  is  suited  only  to  com- 
paratively ^igh^  work.  For  large  powers  the  torsional  strain 
on  the  axle  becomes  so  great  when  the  motor  is  in  ihe 
slow-speed  gear  that  the  axle  itself  must  be  made  of  extrava-  ' 
g3n:  dimensions  to  wUhsiand  it.  The  use  of  a  high*speed 
^couniershafi,  split  ior  the  diftcrrntial,  and  driving  the  rear 
wheels  independently  by  sprocl^els  ur  gears  on  each  wheel, 
admits  of  much  lighter  consirucdrm,  and  is,  we  believe,  des- 
tined [o  receive  more  attcniion  tJian  hcrelcifiire  on  this  account. 


Right  or  Left  Side? 


There  is  considiT.iblc  divtTsily  of  practice  among  builders 
of  motor  carriages  in  regard  to  Ihe  place  of  controlling  levers. 
etc.  for  the  driver.    In  England  the  custom  is.  we  believe,  to 
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put  these  on  the  HKhl-hand  side.  But  in  England,  the  rule 
oE  the  road  is  to  turn  to  the  lefl ;  and  it  would  appear  that 
the  reason  for  the  above  ciislam  is  to  place  tlie  driver  where 
h«  can  best  watch  his  course  with  reference  to  other  vehicles. 
In  a  crowded  street,  or  when  ninninR  fast,  it  i&  often  necessary 
to  watch  the  win;cts  carefully  to  see  that  tlie  hubs  of  passing 
vehicles  will  not  collide,  On  this  account  it  wO'uld  appear 
most  logical  In  this  country  for  the  driver  to  be  seated  at  the 
left,  and  there  seems  little  doubt  that  it  is  the  more  advan- 
tageous position. 


His  ^Prentice  hand. 


Columbus,  0-,  evidently  believes  in  going:  slow.  Director 
of  Law  Crum,  of  that  city,  has  submitted  an  ordinance  re- 
stricting the  speed  of  all  vehicles,  both  horse  and  horseless, 
and  of  bieycles,  to  6  miles  an  hour  on  any  street,  avenue, 
alley  or  other  public  thoroughfare.  Otiier  sections  of  the 
ordinance  require  that  lamps  be  carried,  and  protiibii  scorch- 
ing* serpentine  riding  and  the  riding  of  bicycles  without  at 
least  one  hand  on  the  handle  bars.  Liberal  penalties  arc  pro- 
vided for  the  infraction  of  any  of  the  regulations. 


Blowing  as  a  Fine  Art. 


The  Anglo  American  Rapid  Vehicle  Co.  is  living  up  to 
ihc  well-established  reputation  of  ila  directors.  One  of  the 
laEtcr  is  quoled  as  having  talked  as  follows  to  a.  utwipupzr 
reporte'r: 

'T  expect  to  see  the  day  when  men  of  Philadelphia  will  do 
business  reguLirly  in  New  York.  They  will  ride  over  in  the 
morning  in  their  private  carriages  and  return  in  the  afternoon. 
The  trip  one  way  will  take  less  than  an  hour.  Their  auto- 
mobiles will  have  f^angecl  rubber  wheels,  and  will  travel  an 
the  tracks  of  the  Pennsylvania  Railroad  or  on  tracks  laid 
esiiecially  for  them.  Ninety  miles  an  hoiu-  will  be  no  speed 
at  all  wlien  the  art  of  automobile  making  is  once  understood. 
The  day  is  not  far  off  when  a  speed  of  loo  milcs  an  hour  on 
an  ordinary  dirt  road  will  be  easily  m^de.  On  steel  rails  the 
spied  will  be  almost  double  that." 


The  Significance  of  the  Race. 


As  some  communications  have  come  to  us  regarding  the 
showing  made  by  tlie  several  contestants  in  nhe  Automobile 
Club's  race  on  the  i4ih.  we  nifl.y  properly  remark  here  that,  to 
our  perception  of  the  matter,  such  a  race  proves  nothing  beyond 
ihc  relative  speed  of  the  particular  vehicles  or  tlas^es^  oi 
vebiclts  eniiagcd.  We  Have  no  wish  to  detract  from  the  credit 
due  [he  winning  carriage.-whosc  performjince  wbs  as  excellent 
a»  it  was  unaniieipated  ;  but  thai  carriage  was  buiH  especially 
Inr  racing  purposes  and  Js  reported  to  b«  intended  for  entry 
in  rhc  Oordon  Bennett  Cup  race    The  other  machines  were  of 


standard  pattern,  without  additions  for  the  purpose  of  gain- 
ing speed,  and  their  successful  pcTformance  is  certainly  a  thing 
on  which  tiicJr  builders  are  to  be  coagratulaled.  The  time 
made  was  not  at  all  remarkable  as  racing  speeds  go,  since 
gasoline  machines  tn  France  have  been  driven  over  half  as 
fast  apain  for  double  or  tieble  the  distance.  The  Automobile 
Club's  first  race  showed  what  cotild  be  done  by  pleasure  car- 
riages of  ordinary  types;  and  the  winning  of  the  race  by  a 
few  minutes  more  or  Ies5  was  a  matter  of  much  less  im- 
portance than  the  creditable  performance  of  the  remaining 
competitors. 


Paris  Rebels  at  Last. 


Ihe  abuse  of  their  privileges  by  automobilists  in  Parts  is 
leading  to  a  decided  uprising  of  popular  opinion  against 
them.  Accidents  and  even  fatalities  are  almost  of  daily  oc- 
currence, Often  indeed  the  riders  themselves  have  suffered 
most,  but  in  many  cases  the  machine  has  found  victims  in 
pedestrians  or  in  other  vehicles. 

It  appears  that  ihe  peasantry  were  the  first  to  rebel.  Then 
a  well-known  novelist,  Hughes  Leroux,  after  his  wile  and 
child  had  narrowly  escaped  being  run  down,  wrote  a  long 
letter  to  the  Figaro  announcing  that  in  view  of  the  failure 
of  the  police  and  the  courts  to  dea!  with  the  nuisance  he  would 
shoot  ihe  first  ch^uflFeur  endangering  him.  Two  weeks  later 
he  fired  his  revolver  twice  after  an  individual  whose  charge 
he  just  escaped.  He  missed  and  was  not  molested.  Now 
the  general  public  has  been  thoroughly  aroused  by  an  acci- 
dent to  a  woman,  Madame  Bos,. and  several  prefects  have  for- 
bidden road  races  through  their  departments.  It  is  cvcn 
intimated  that  the  Paris-Bordeaux  race  and  the  Gordon  Ben- 
ncU  contest  will  be  impossible. 

The  Prefect  of  Lepine  has  organized  a  bicycle  police  squad, 
which  on  the  first  day  of  its  work  arrested  30  acorchcrs. 


Automobiles  for  Russian  Army. 


Consul-General  Hotloway  writes  to  the  Slate  Department 
from  St.  Petersburg  that  the  Russian  Minister  of  War  is 
desirous  of  purchasing  a  freight  automobile,  to  be  propelled 
by  either  steam  or  kerosene,  and  proposes  that  if  any  manu- 
facturer will  ship  two  stich  carriages,  one  for  steam  and  the 
other  for  kerosene,  to  St.  Petersburg,  the  War  Department 
will  pay  the  freight  and  duty  on  both,  purchase  the  onp  bet- 
ter suited  for  its  purpose  and  return  the  other.  The  machines 
are  to  be  in  St.  Petersburg  by  June,  zgoo. 

Manufacturers  .ire  asked  to  send  catalogues,  giving  weight. 
Inside  diuiensiuny.  price,  rapidity  of  movement  and  other 
data  to  Col.  N.  A.  BiinofT.  chief  of  staff.  Ministry  of  War. 
Si.  Petersburg,  Russia.  Mr.  Hotloway  suggesrs  that  tbe 
possibility  for  large  orders  10  supply  the  Russian  army,  whiclh 
is  scattered  over  an  area  more  than  twice  the  size  of  the 
United  States,  with  automobile  wagons,  is  worthy  of  attentiotj. 


[•,Va.i,  Aprn  B,  iM*.  THE  HORSELESS   AGE, 

A  Judgment  Reversed. 


Jonathan  West,  of  Rochester.  N.  Y.,  who  was  su«d  by  the 
pTDprietopof  a  laundry  in  that  city  for  damages  rcsuUing  irom 
ihc  frightening;  of  a.  horse  by  Mr.  West's  steam  carriage, 
has  obtained  a  reversal  of  the  judgment  rendered  against  him 
in  the  municipal  court.  The  appeal  was  argtied  before  County 
Jndge  Sutherland,  and  in  his  decision  the  Judge  says:  . 

IF  one  should  find  it  desirable  to  f^o  back  to  primitive 
'  methods  and  trek  along  a  city  street  with  a  four-ox  team  and 
,  wagon  oE  the  prairie  schooner  variety,  it  would  probably 
citise  some  tineaajness  in  Sor&es  unused  to  such  sights.  Yet 
it  could  not  be  actionable,  in  my  opinion,  if  a  runaway  should 
result,  provided  dat  care  were  shown  not  unnecessarily  to 
interfere  with  the  use  of  the  highway.  Horses  may  take  fright 
at  conveyances  that  have  become  obsolete  as  well  as  at  those 
which  arc  novel;  but  this  is  one  of  the  dangers  Incidental  to 
thtf  driving  of  horsc5,  and  the  fact  cannot  be  interposed  as  a 
barrier  to  retrogression  or  proftress  in  the  method  of  locomo- 
^  lion.  Bicycles  used  to  friRhien  horses,  but  no  rrRht  of  action 
accrued.  ElectHe  street  cars  have  caused  many  runaways. 
.\utomobiIes  operated  without  steam  by  storage  batteries  of 
by  gasoline  explosion  enKines,  runnincr  at  a  moderate  speed. 
may  cause  fright  to  horses  unused  to  them,  yet  the  horse  must 
get  ustd  to  them  or  (he  driver  take  his  chances. 

It  will  not  do  to  say  that  it  is  proper  to  run  any  kind  of 
a  contrivance  upon  the  street  in  which  persons  may  be  car- 
ried. A  machine  that  would  eo  puffing  and  snorting  through 
the  streets,  trsilinj?  clouds  of  steam  and  smoke,  might  be  a 
nuisance,  but  this  is  not  such  a  case.  The  temporary  incon- 
venience and  dangers  incident  to  the  introduction  of  these 
mt>drm  and  practical  modes  of  travel  upon  the  highway  must 
be  subordinate  to  tV  larger  and  permanent  benefits  to  the 
general  public  resulting  from  (he  adootion  of  the  improve- 
ments which  science  and  invenTivp  skill  have  perfected.  The 
judgment  appealed  from  is  reversed. 


Some  Corrections, 


Tn  the  last  paragraph  but  one  of  L.  Berger's  article  on 
"Poppet  Valves."  in  our  last  is5iie.  the  eTtpriCSsion  for  the  lift 
of  the  valve  should  have  been  printed : 

TT    d'      X     TO 

Lift  ~  S  =  — ■ =   li  in.  nearly* 

5S.6  X  IT  d 

Thfr  \z»X  portion  of  ihe  «troke,  neglecting  the  resistance  of 
Ihc  carbureter,  is 

/        '  S''         \ 

I,   =  t   X    I )  =  0,0652  1, 

^14. J  V;   i.fia' 

The  formutj  for  llie  piston's  motion  for  a  given  crank 
angle  is 

I  B  —  r  vers  fl    ±    L  vers  6 
in  which  ^ 

r  =  the  Jengih  of  crank, 
a  =  ihe  crank  angle. 
L  =  the  connecting  rod  length, 
6  =  the  connecting  rod  angle. 
Here  r  ^  f^l;  and  if  wc  assume  I-  =  s]  the  above  works 
out  10  about  3,t  degs.  for  «■    **,    which  is  best  found  graph- 
ically, is  about  8  dega. 


The  Goodyear  Tire  &  Rubber  Co.  has  recently  established 
a  branch  fsclofy  at  ijsr  Broadway.  New  York  City. 


A  New  Aluminum  Alloy. 


An  alloy  of  aluminum  which  is  coming  into  use  in  France 
for  vehicle  motors  is  called  Cothias  Metal.  It  approaches 
aluminum  in  lightness  and  is  of  a  grayish  color,  but  in  hard- 
ness and  tenacity  it  resembles  50-point  stccL  It  can  be  worked 
without  difficulty  and  has  excellent  anti-friction  properties. 
It  is  cast  under  pressure  in  steel  nnolds  and  it  comes  out  the 
exact  size  of  the  mold  and  perfectly  smooth,  50  that  no 
machine  work  it  ordinarily  necessary  on  it. 


A  Hint  for  Mr.  Winton. 

The  motors  of  the  Panhard-Levassor  racing  machines  are 
provided  with  boSh  jump  spark  and  tube  ignition  lor  each 
cylinder,  with  the  object  of  securing  the  utmost  certainty  of 
ignition  aTid  speed  of  inflammation.  This  combination  wilt 
be  used  on  the  motors  of  that  make  tu  the  Gordon  Bennett 
Cup  race. 


The  Century  Motor  Vehicle  Co. 


The  Century  Motor  Vehicle  Co.  has  been  recently  incor- 
porated al  .Albany  to  manufacture  motor  vehicles  propelled 
by  steam,  electricity  and  gasoline. 

The  Intorporalors  are  Chas.  F.  Saul,  president;  Chas. 
Listman,  vice-president;  Chas.  A.  Bridgman,  secretary- treas- 
urer; H.  C.  Plumb,  and  Wm.  Van  Wagoner,  manager.  The 
machines  w'd\  be  manufactured  under  the  patents  of  the 
latter. 

Mr.  Saul  and  }^t-  Bridgmati  were  respectively  president 
and  secretary-treasurer  of  the  Barnes  Cycle  Co.  before  the 
business  was  sold  to  the  American  Bicycle  Co.  Mr.  Van 
Wagoner  was  general  siuperintendcnt  of  the  Barnes  Cycle 
Co.  and  remained  with  the  American  Bicycle  Co.  until 
March  1.  when  he  resigned  his  position  to  perfect  the  organ- 
izilion  of  the  Motor  Vehicle  Co. 

The  company  has  engaged  a  corps  oE  skilled  mechanics,  and 
it  is  their  intention  to  employ  none  but  the  most  skilled 
wf'rtcmcn  and  usc  the  best  of  material.  They  have  leased 
3  manufactwring  building  at  519  East  WAter  St.,  Syracuse, 
N.  Y.,  which  they  are  rapidly  equipping,  and  have  a  number 
of  vehicles  on  the  floor  and  in  course  of  corrstructlon.  We 
illustrate  their  electric  Stanhope  No.  i,  and  it  will  be  seen 
that  the  mothod  of  power  transmission  is,  for  this  class  of 
vehicle,  something  of  an  innovation.  Instead  of  driving  the 
rear  axle  by  single  reduction  spur  gearing,  the  motor  is 
suspended  from  the  forward  part  of  the  body,  with  its  shaft 
in  line  wtth  the  carriage,  but  sloping  downward  and  back  in 
the  direction  of  the  rear  axle.  A  spur  pinion  and  gcstr  con- 
nect the  motor  with  a  shaft  running  back  to  the  rear  axle. 
and  a  bevel  gear  pn  the  differential  drum. 

The  battery  15  of  43  cells,  arranged  in  six  trays,  and  the 
connections  to  the  controller  allow  qf  three  speeds  forward 
and  three  backward.  The  hatiery  is  charged  with  the  con- 
troller at  Eero. 

The  same  method  of  transmission  is  used  likewise  in  both 
the  steam  and  the  gasnlinc  vehicles  buiU  by  this  company. 
The  steam  motor  is  of  the  usual  iwo-cylinder  type,  reversi- 
ble and  doitble- acting,  and  il  is  suspended  from  the  body  on 
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pivoial  bearings  on  a  similar  plan  lo  the  cltetric  itiotor.  with 
the  enBinc  shaft  coupled  dirrct  to  the  near  shail  which 
drives  the  rear  axle.  The  drivuig  mechanism  and  engine  are 
entiralj  inclosed  and  dust  prooL  The  gasoline  vehicles  have 
the  engine  arranged  inside  th^e  rear  oi  ili«  body,  an^  the 
changeable  speed  gi^ar  is  pivoted  to  the  body,  transmitting 
the  power  to  tbe  rear  axle  by  means  of  a  Rear  shaft  a,nd 
bevel  gears,  similar  lo  that  used  in  the  other  two  stj'les  of 
vehicles.    These  aT«o  are  dust  proof. 

The  frame  of  all  the  vehicles  is  constructed  of  seamless 
Sleet  tubing  and  forf^iiigs,  and  is  made  flexible  to  allow  for 
inequalities  irr  the  road.  Ball  bearings  are  used  througlioui. 
The  running  gear  is  made  by  the  cnmpauy  from  their  own 
designs.  All  the  vchidtrs  are  steered  and  the  speed  controtlc'i 
by  means  of  one  stcerinj?  fever.  The  band  brake  is  operated 
by  a  foot  lever.  The  majority  of  the  vchi^zlc5  will  he  fitted 
with  wire  wheel?  and  pneumatic  lirc5,  although  jn  Special 
cases  delivery  wagons  will  be  fitted  with  wo'odeti  wheels  and 
solid  rubber  tires. 
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The  Suppression  of  the  Reach. 

By  p.  M.  Heldt. 


Richard  Crokcr  is  said  to  be  interested  in  the  Anglo- Ameri- 
can Rapid  Vehicle  Co,  Mr.  Croker's  connection  wilh  the 
Vew  York  Auto-Truck  Co.  will  be  recalled  in  (his  connecLJor. 


It  is  a  well-known  fact  that  after  a  certain  e:ipcrimcntal 
period  in  the  history  of  a  mechanical  industry  the  types  of 
machines  pradwced  by  the  various  manuiacturers  approach 
each  other  in  the  general  lines  of  their  construction.  Experi- 
ence proves  certain  forms  and  constructions  the  most  suita- 
ble and  practical  fnr  the  purpose  Ihey  are  intended  to  serve. 
and  they  are  adopted  by  the  majority  of  manufacturers. 

The  automohile  industry  has  nol  yet  reached  a  point  where 
such  an  approach  is  noticeable,  as  the  styles  of  vehicle  pro- 
duced at  the  present  lime  show  the  greatest  conceivable  di- 
vergence in  their  make-up.  One  individual  takes  a  bicycle, 
and  pSaces  a  gasoline  engine  on  the  front  fork,  in  the  place 
'jf  the  crank  case,  or  elsewhere,  seeking  to  solve  the  prob- 
lems of  automobile  locomation  by  starling  out  in  this  man- 
ner, while  Some  one  else  starts  oiit  with  a  horse  birggy^  The 
previous  experience  of  the  builder  has  in  every  case  consider- 
ahli:  inRnencc  upon  the  forms  he  gives  his  vehicles,  and  s$ 
persons  from  all  possible  trades  arc  entering  the  industrj-, 
ccmsiderablc  divergence  might  be  expected. 

As  more  esperienee  is  gamed  in  ihe  automobile  line,  faulty 
coni-lructions  will  be  eliminated  and  a  greater  untrormlty  of 
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types  will  thus  he  attained.  An  analysis  of  the  merits  anrt 
demerits  of  various  forms  oi  coiistniction  published  in  :i 
Iratit  jtiurnal  ouglil  lo  hasten  the  elmiiiiation  ut  faulty  curi- 
structiona  and  the  adaption  of  bttliT  one:*,  and  ilius  accelerate 
the  progress  of  the  iodusiry. 

In  the  present  article  Ihc  wnlcr  desires  to  call  the  attention 
of  the  readers  oi  The  Horseless  Age  to  the  [act  that  in  a 
mimber  of  gaiolinc  road  vehicles,  butJt  in  France,  the  con- 
nection between  front  and  rear  axle  known  as  the  reach  is 
entirely  suppressed,  and  that  this  form  of  construction  has 
certain  advantages  which  warrant  its   imitation. 

In  most  of  the  earlier  forms  oi  ffasoline  vehicles  the  engine 
was  placed  directly  on  the  reach,  which  is  the  easiest  way  of 
disposing'  of  a  number  of  constructional  diflicultics.  It  was 
soon  learned,  however,  that  the  placing  of  so  much  dead 
weight  on  the  reach  had  a  very  disasl/ous  effect  on  the  life 
of  the  lires  and  wheels,  and  that  it  was  very  injurious  to  the 
emgine  itself.  What  somewhat  retarded  the  adoption  in  sen- 
era!  of  the  practice  of  fastening  engine  attd  transmission  gear 
lo  ihe  body  frame  was  the  opinion  Iicid  by  many  that  it  was 
inadvisable  to  suspend  the  engine  from  the  same  springs 
that  ihc  body  was  suspended  from,  as  this  would  cause  so 
much  vibration  of  ihe  vehicle  body  that  it  would  he  very 
uncotnfortable  to  ride  in,  Tliis  fear  is  now  allayed,  and  in  the 
ffrcaier  number  of  gasoline  vehicles  the  enfjine  and  speerJ- 
changing  gears  arc  fastened  to  the  body.  The  viLraiion  of 
the  body  it  is  sought  lo  reduce  hy  improving  the  engines  in 
regard  to  balanong. 


th:.    2. 

VthJcle  Irodies  whieh  hnvc  the  engines  and  Iransmissinn 
gear  directly  attached  arc  coniiruclcd  with  a  metallic  frame- 
w.yrk  or  skeleton.  To  this  framework  the  springs  are  fas- 
tened. Scmi-elliplic  sprmgs  arc  used  a  jKixjd  deal  in  France, 
which  in  connection  with  pneumatic  tirea  give  entire  comfort* 

The  front  and  rear  springs  being  connected  by  a  strong 
metallic  frame,  there  is  thought  to  be  no  need  for  a  reach. 
The  weight  of  the  reach  can  be  saved  and  the  body  and  ma- 
chinery contained  (herein  be  placed  proportionaliy  lower, 
as  there  is  no  danger  of  striking  anything"  when  ihc  springs 
are  compressed.  The  filth  wheel  found  in  must  American 
automobiles  is  also  done  away  with.  The  springs  permit  the 
wheels  to  adjust  themselves  to  the  level  of  the  street  under  all 
ordinary  conditioQi,  and  for  extraordinary  occasions^  when 
one  of  the  wheels  drops  into  a  depression  in  the  road  or  lias 


to  go  over  large  obstructions,  the  springs  are  sirong  enough 
to  stand  the  resulting  strain. 

In  Fig.  I  ii  shown  a  semi-elliptic  spring,  fastened  at  buth 
ends  by  weans  of  links  to  forgingi  riveted  to  the  frame  of 
the  vehicle-  Sometimes  a  Unk  is  only  interposed  on  otic 
cndi  the  other  end  of  [he  spring  fastening  directly  10  the 
forging. 

Fig,  2  show.s  a  form  of  spring  sometimes  used  in  the  rear 
of  vehicles.  It  has  a  somewhat  greater  resiliency  than  that 
shown  in  Fig.  K 

The  advantages  gained  by  the  suppression  of  the  reach 
are  tfiercfore  reduction  in  weight  and  more  freedom  in  plac- 
ing the  machinery. 


A  Retrospect, 


In  the  Aug.  30  atid  Sept.  a5  (1899)  issues  of  The  Horseless 
Age  I  proposed  rational  formulas  for  the  work  of  an  Otto 
cycle  gas  engine,  which  1  believe  give  tesults  approximating 
those  obtained  in  practice.  As  I  did  not  know  that  any  such 
formulas  had  been  previously  published,  I  compared  the  re- 
sults they  gave  with  such  practical  data  as  came  to  my  notice 
for  a  year  or  two  before  offering  them  to  The  Horseless 
Age.  Since  then  I  have  noticed  some  published  observations 
that  seem  to  have  some  bearing  tipon  the  subject. 

A^  a  fundamental  equation  I  assumed  the  approximate 
formula  r 

(i>    PV    =  p,v/ 

p         V,  .i 

This  may  be  put  in  the  form:  —  = 

Pi 

V,  P 

or  1. 53 J  bg  —  -=  log  —  . 
V  P, 

In  the  March  number  of  Power  an  anonymous  writer  re- 
marks: 

"From  measurements  made  of  a  number  of  aciiial  diagrams 
the  present  writer  has  found  the  following  pressure  fnrmnlas 
to  apply  closelv  to  average  etiginies: 


i.?5  log 


\ 


V 

Pc 

V. 

=  l«lf  — 
p 

V 

p. 

V, 

=   log  

P 

for  ordinary  engines,  and 

I.li2    Ifig 


for   scavenging    engines,  ' 

This  seems  a  very  c1«bc  agreement.  In  view  ot  lie  nature 
of  the  snhJL-ct  matter  the  Iwn  (nr  three)  formulas  above  given 
lire  practically  the  same 

On  page  i6a  of  his  bintk  nn  "Gas  F.ngint-s"  Mr,  Grovei 
says:  "In  routid  numbers,  we  may  take  it  that  the  maximum 
pressure  obtained  will  be  j.ji  times  the  pressure  before  igni- 
tion," 

This  is  prccistty  the  same  result  that  [  obtained  from 
theoretical  considemiions,  and  from  this  practical  oh-iervation 
of  Mr.  Grover  the  formulas  that  I  publiished  might  be 
directly  derivtd, 

On  the  next  page  Mr.  Grnver  says:  "iTicre  is  a  marked 
similarity  between  all  indicator  diagr:ims  from  gas  engines, 
and  from  a  comparison  of  a  large  number  of  diagram>  it  will 
be  found  that  the  mean  effective  pre^^ure  produced  is  roughl;' 
equal  to  2  C  —  o.oi  C*  when  C  =^  compression  in  pounds 
per  square  inch  above  atmospheric  pressure.*' 
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In  Lhe  following  ubl«  I  have  scE  down  the  gauge  compres- 
sion in  the  6rst  column,  the  mean  efTecdve  pressure  as  cal- 
culated by  Mr.  Grover's  formula  in  the  second  column,  and 
in  (he  third  colunin  ihe  same  as  calculated  by  the  formulas 
whidi  I  publi&hed, 

Mr.  Grover  remarks  that  his  formula  is  only  applicable  up 
to  a  compression  of  roo  lbs.  gauge.  It  may  be  noticed  that 
the  two  values  calculated  come  very  close  together  at  average 
pre^^res,  say  at  about  50  lbs.  gauge: 


TABLE. 

Gflitge  Prv&surcv 

M«an  EJTeGtiva  PrcNuic 

JO 

51                                  63,1 

45 

69-7.';                           70.4 

6a 

84                          7?.8 

7S 

93-75                     S3. 61 

90 

1»                          88.3 

In  thfi  following  diagram  the  above  table  is  illustrated 
graphically,  gauge  pressures  being  laid  off  horizontaUy  and 
mean  effective  pressures  vertically: 
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The  increase  \a  the  mean  eflfcctive  pressure,  with  the  in- 
creaEC  of  compression,  with  ihe  same  stroke,  and  approxi- 
mately the  same  material,  is  to  mc  somewhat  startling.  I  am 
thereiore  inclined  to  favor  Ihe  formula  that  gives  the  smaller 
variation  until  otherwise  advii^ed.  The  tendency  all  along  the 
Imc  has  been  to  increase  the  tiompression,  and  a  material 
improvement  in  the  efficiency  of  the  engine  has  resulted 
But  I  do  not  think  the  efficiency  of  the  engine  in  the  aggre- 
gate has  been  doubled. 

An  equation  for  the  horse-power  of  an  engme  laay  easily 
be  deduced  Irgm  Mr.  Grover's  empirical  formula.  Ii  is  as 
fuiiows: 

(3  P,  —0,01  Pt«)  (V  — V,  J  N 
H.  P.  = 


&6cxxj 


1  proposed  the  following: 


H.  P. 


^^[(-T-)-']" 


In  both  eQiialions  H  P  is  the  horse-power,  P  is  the  pres- 
sure of  compression  fby  gauge  in  the  first  and  absolute  in 
the  second j,  N  is  the  number  oi  revolutions  per  minute,  A  is 
ihc  piston  area  in  square  inches,  P  is  the  pressure  at  ihe 
commet] cement  of  campression. 

E.  J.  STODDARD. 

[In  a  private  letter  Mr.  Stoddard  points  out  that  if  a  value 
o(  200  lbs,  for  t^*  compFessJun  be  substiiuied  in  Grover's  for- 
mula for  the  mean  effective  pressure,  a  result  of  zero  is  ob- 
tained. It  is  evident  that  the  formula  is  empirical  and  in.- 
lended  only  for  the  pressures  in  common  use. — Ed.] 


A  New  Friction  Clutch. 


We  illustrate  a  friction  clutch  recently  put  on  the  market, 
whlchj  while  not  designed  for  motor  vehicle  use,  yet  con- 
tains several  features  of  interest. 

A  successful  clutch  must  combine  simplicity  of  construe^ 
tion  with  ready  renewal  of  the  wearing  pans;  it  must  take 
up  its  load  graduaUy,  and  release  it  instantly  and  positively 
when  required;  it  must  contain  provision  for  readily  and  ac- 
curately taking  up  wear.  In  addition  it  should  be  as  com- 
pact as  possible;  centrifugal  force  should  not  be  a  disturbing 
element  at  high  speed,  and  the  gripping  surfaces  should  be 
inclosed  from  the  dust  so  far  as  practicable.  It  will  be  seen 
(hat  the  clutch  shown  is  very  efficient  in  all  of  these  particu- 
lars, its  simplicity  and  large  gripping  swrface  being  particu- 
larly noteworthy. 
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Tlie  half-section,  Fig.  i,  shows  the  chuch  assembled  on  a 
single  shaft,  but  in  service  the  hub  A  is  keyed  to  the  driven 
shaft  and  B  to  the  driving  shaft,  the  relative  positions  being 
the  same  ss  in  the  cut.  The  hub  A  is  flanged  at  its  inner  end 
and  carries  a  series  of  circular  wooden  blocks,  as  clearly  seen 
in  the  photograph  showing  the  several  pieces  of  the  clutch. 
Both  ends  of  these  blocks  ate  gripping  surfaces,  one  bear- 
ing against  the  i^anged  face  of  B,  and  the  other  ag&inst  the 
follower  or  gripping  plate  D,  which  revolves  with  B,  Tlte 
levers  are  pivoted  between  ears  cast  on  the  driver  B.  as  seen 
at  the  right  in  Fig.  3;  and  they  engage  the  ends  of  the  adjust- 
ing screws  shown.  These  screv^fs  are  threaded  into  the  hub 
of  the  shell  or  cover  C  (see  foot  of  Fig.  3);  and  the  shell 
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itself  slips  over  B.  which  drives  it  by  engagement  of  its  ears 
with  the  edges  ot  the  apertures  where  the  levers  came 
through;  and  ihe  plate  D  is  screwed  tf>  C.  When  the  levers 
are  spread,  by  moving  the  sleeve  and  toggle  links  into  the 
position  shown,  the  adjusting  screws,  shell  C  and  plate  D. 
arc  together  forced  to  the  right  urtil  D  presses  tightly 
against  the  wood  blocks  carried  by  A,  A  also,  by  virtue  of 
the  end  play  oi  the  two  shafts,  is  moved  slightly  to  the  right 
until  the  bioclis  prc^s  against  B;  and  the  clutch  is  then  in 
engagement 

It  will  be  seen  that  the  clutch  is  practically  dust  proof; 
also  that  the  adjusting  screws  are  protected  by  the  levers  so 
that  there  is  no  danger  of  their  catching  in  anything  when 
revolving.     Centrifugal   force  can   never   interfere   with   the 


action  of  the  dutch,  and  the  wood  blocks  can  readily  be  re- 
newed when  worn  by  taking  of!  the  plate  D  and  slipping  the 
shell  C  to  the  right. 

If  desired  the  hub  A  can  run  loose  on  the  shaft  and  have 
a  pulley  keyed  on  it.  In  this  case  it  is  usually  bushed  with 
pliospUor  bronae  or  metalline. 

This  clutch  is  manufactured  by  the  Whitman  Mfg.  Co.,  39 
Curttandt  St.,  N.  Y.,  and,  like  their  paCeniexl  gas  engine 
clutch,  is  called  by  them  the  B.  &  C.  clutch. 


As  to  Igniters. 


One  of  our  correspondents,  who  has  tried  both  the  make- 
aiid-break  and  jump-spark  igniters,  prefers  the  biter.  He 
writes: 

"It  certainly  promises  to  give  far  les3  trouble  thian  any 
makc-and-break  arrangt-mtn?.  It  is  of  course  more  expen- 
sive to  put  up,  as  the  induction  coil  has  to  be  very  carefully 
niiide  and  costs  fully  525.  The  strength  of  battery  and  lime  of 
contact  have  to  be  adapted  exactly  Ihc  one  to  the  other  to 
get  even  fair  results.  It  is  my  opinion  that  the  small  air* 
cooled  motors,  on  account  of  their  quick  running  and  ex- 
treme heat,  will  spark  with  a  very  much  weaker  and  simpler 
arrangement  than  the  rather  elaborate  and  heavy  one  we 
U3C.     *     *     ♦ 

"The  great  advantage  of  the  jump  spark  is  that  less  than 
half  the  amount  oi  battery  can  be  carried^  and  the  moving 
contact   points  inside  the  cylinder  give   n-o   trouble.     I  have 
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SO  far  had  no  Ironblc  with  sparking  plugs,  and  if  these  should 
givt  trotibtc  it  is  no  trouble  lo  rcpUcc  them.  An  extra  one 
should  always  be  carried.  We  are  at  present  piakiiig  our  own 
coiis,  not  having  iound  anylbing  even  half  way  decent  on  the 
American  market/' 


COMMUNICATIONS- 


The  Aster  JVlotor  in  this  Country, 


Wc  show  a  photograph  of  the  motor  tricycle  nianuEactured 
by  the  Waliham  Mfg.  Co.,  Waltham,  Mass.  It  is  fitted  with 
the  Aster  motor,  which  was  described  in  our  issue  o!  March 
2S.  The  Wallham  Co.  send  as  the  particulars  of  numerous 
records  made  by  the  Aster  motor  in  France.  Among  them 
are:  One  hundred  kilometers  by  a  tricycle  with  "avant  train" 
in  3  hours  44  minxitci;  kilometer  record,  57  3-5  minutes;  Paris 
to  Brest  and  return  (1,20a  kilometers),  record  made  by  Ter* 
rent  m  40  hours  4  minutes;  motor  cycle  cup  race  of  the 
Automobile  Club  of  France,  iao  kilometers  in,i  hour  46 
minutes. 

The  Waltham  Mfg.  Co.  will  shortly  open  a  "Motor  Acces- 
sory Department"  at  424  Massachusetts  Ave,,  Cambridge, 
Mass,,  which  will  carry  A  complete  line  of  Aster  motors, 
carbitrcEcrs.  batteries  and  other  accessories,  which  they  will 
sell  at  boih  wholesale  and  retail.  While  they  will  sell  com* 
plete  vehicles  also  Erain  that  department,  the  chief  business 
will  be  as  above.     They  will  open  the  department  May  1. 


The  Boiler  Safety  Device. 


Salem,  Mass.^  April  16. 
Editor  Horseless  Age: 

In  yovT  is5ue  of  April  11  I  note  a  comment  from  Mr.  T,  F. 
Ahearn,  oi  the  Locomobile  Co,,  on  the  "New  Safety  Device 
[or  Steam  Carriaiges";  also  a  comment  in  answer  by  H,  L.  T. 
presumably  of  your  paper.  As  T  am  somewhat  responsible 
for  the  introduction  of  the  device  ia  question,  and  as  the 
same  has  Ibecn  found  operative,  I  feci  constrained  to  answer 
the  comment  of  ihe  genilemen  referred  to, 

I  agree  with  Mr.  Ahearn  tliat  the  plug  might  fuse  under 
operating  conditions,  hut  only  in  case  the  pressure  was  al- 
lowed 10  rise  so  that  ihe  lemperature  of  the  steam  equaled 
or  exceeded  the  temperature  required  to  fuse  the  metal.  In 
such  a  case  the  device  becomes  a  safeguard  against  higb 
pressure,  as  the  lusing  point  of  the  metal  is  but  a  few  degrees 
above  the  temperature  of  the  steam  at  normal  pressure.  (It 
may  be  set  st  any  point.) 

On  the  other  hand,  the  metal  will  fuse  when  eKpoSed  to 
the  steam  alone,  as  the  tube  holding  the  fusible  metal  will 
accumulate  sufficient  heat  to  fuse  the  same  3s  soon  as  the 
end  projecting  into  the  boiler  is  uncovered,  due  mainly  to  the 
fact  that  there  is  no  agent  adjacent  to  absorb  this  heat,  as  had 
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been  ihe  case  when  the  water  was  circulating  about  the  end 
oi  the  :ube;  the  small  annular  spice  between  the  sleeve  and 
ihe  lube  being  sufficient  10  prevent  the  heat  imparted  to  Ihc 
tube  from  being  absorbed  before  it  reaches  the  metal  by  the 
water  surrounding  the  l^iwer  part  of  the  sleeve.  Naturally 
there  would  also  be  a  tendency  to  higher  steam  pressure,  con- 
sequent upon  higher  temperature^  on  account  of  the  small 
amount  ol!  water  in  tlie  boiler,  allowing  that  the  (ire  remains 
at  or  above  normal.  Ol  course,  if  the  Hre  be  practically  shut 
otf  or  turned  nearly  out,  by  the  operH,tion  of  the  automatic 
burner  conCrol»  the  temperature  will  fall  away  below  normal  ■ 
and  no  damage  wil!  result,  whether  the  plug  fuse  or  not; 
but  ]  understand  ihai  tnost  earriagej  are  made  so  that  the 
nortnal  pressure  is  maint:iincd  m  all  titnes, 

1  trust  you  will  restore  the  "  New  Safety  Device  "  to  its  posi- 
tion as  an  "Operative  Di:vice."     Yours  truly, 

J-  H.  BICKFORD. 


Hore  Facts. 


Buffalo,  K.  Y.,  April  ?- 
Editor  Horseless  Age: 

There  appeared  in  your  issue  ot  the  28ih  an  article  under 
the  head  of  '"Facta  and  Kinks,"  by  £.  N.  B.,  of  this  city;  and 
while  there  is  no  doubt  of  the  kinks,  the  facts  need  straight- 
ening out.  The  fire  check,  relief  valve  and  carbureter  E.  N.  B. 
mentions  were  designed  by  and  built  under  the  writer's  super- 
vision.  As  he  operated  this  particular  vehicle  Q5  per  cent,  ol 
all  it  ever  ran  with  these  attachments,  he  feels  disposed  to 
g^ive  the  facts.  The  fire  check  consists  of  two  brass  flanges,  as 
per  sketch,  with  sufficient  diameter  lo  allow  proper  area 
Oirougfa  wire  doth-  The  space  between  can  be  filled  with 
mela^  fiber  or  even  t^ick  paslcboard.  Fiber  is  best,  and 
should  be  cut,  together  with  ihe  wire  cloth,  somewhat  large, 
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and  after  bolting  together  it  can  he  turned  off  to  m,ake  a  good 
finish.  The  relief  valve  and  throttle  were  combined  in  one 
piece,  Ihe  result  of  not  having  more  room.  This  was  made 
from  a  common  three-way  cock  which  throttled  the  gas  to 
both  cylinders  evenly^  the  top  of  the  plug  being  mad.«  into 
a  telief  valve,  as  shown  by  sketch.  The  mixing  valve  was 
alsU  made  from  a  three-way  cock,  with  the  plug  so  arranged 
that  the  opening  to  the  motor  was  always  open.  Wheji  the 
air  port  was  open  the  gas  port  was  closed  and  vice  versa. 
This  gave  the  same  area  of  opening  all  the  while,  but  a  slight 
movement  would  give  more  air  and  less  vapor. 


I 
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The  larger  sketch  gives  main  particulars  in  regard  lo  the 
cotisiruciion  of  ihi:  carbureter,  which  E.  N,  B.  says  gave  fair 
resylts-  If  the  rest  of  the  carriage  had  given  fair  results  it 
would  probably  be  running  co-day  tn  place  of  being  laid  to  resl 
as  ]L  is.  In  dcsiitning  this  carbureter  the  writt-r  endeavored  to 
produce  one  that  would  not  be  affected  by  a  slight  change  in 
the  quantity  of  the  gasoline,  and  to  keep  the  end  of  inlet  tube 
under  a  constant  seal  it  was  carried  by  the  float  and  placed  in 
the   center    so  any  considerable    inclination  of  the  carbureter 
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due  to  the  carriage  not  being  level  would  have  very  little 
cflFect  on  it.  The  telescope  tube  kept  the  float  in  position  and 
free  from  injury, 

The  amount  of  gasoline  carritd  wis  regulated  by  the  posi- 
tion a(  the  cock  in  relation  to  ihe  arm,  and  hy  rirmnving  the 
plug  access  was  had  to  tlie  clamping  screw.  The  pointer 
served  its  purpose  well  and  was  simply  a  convenienqe  in 
showing  at  a  glance  that  the  float  was  properly  attending  to 
its  work.  The  perforated  plates  were  to  assist  in  the  evap- 
oration and  prevent  liquid  from  being  spattered  into  opening 
to  motor.  The  warm  air  supply  should  ht  taken  from  around 
the  exhaust  pipe  and  the  area  of  the  sleeve  should  furnish 
sufficient  heat  to  just  make  up  for  the  cooling  effect  due  to 
the  evaporation.  A  telescope  tube  with  a  clamp  SCreVf  to 
adjust  the  heating  Surface  will  enable  the  beginner  to  deter- 
mine the  proper  amounr  The  air  inlet  to  mixing  valve  should 
have  a  pipe  at  least  6  to  8  in.  long,  as  the  inertia  of  (he  vapor, 
when  the  valve  suddenly  closes,  is  sufficient  to  cau^c  a  consid- 
erable discharge  and  waste  unless  such  tube  is  provided. 

Such  is  a  brief  description  of  the  above  mentioned  features. 
This  parlicular  carriage  has  been  run  by  tbe  writer  over  strips 
of  rough  paved  streets  in  which  the  jolting  was  so  severe  as 
to  cause  the  body  lo  repeatedly  strike  the  main  frame.  Even 
this  rough  work  had  so  little  effect  on  the  carbureter  that  It 
was  given  no  attention  whatever.  E.  N.  B.  speaks  of  "a 
wheel  coming  off  when  S  miles  horn  home  and  a  plank  nndcr 
the  axle  wired  to  the  step  made  a  slide  that  enabled  the  motor 
to  drag  the  wreck  slowly  home."  Tt  is  sure  that  the  wheel 
came  ofT,  but  part  of  lite  axle  came  with  it.  It  was  simply  a 
case  of  broken  axle,  and  while  the  wreck  did  niotc  home  on 
a  plank  the  motor  in  this  case  was  the  old  gray  horse  and  not 
the  3^4  X  4  in,  two-cylinder  motor,  which  was  barely  large 
enough  to  propel  the  carriage  on  a  leve:l.  E,  N.  B,  has  oxer- 
looked  the  fact  [hat  even  if  the  motors  had  been  strong 
enough,  with  one  wheel  missing  Ihe  differential  was  free  to 
revolve  without  applying  power  lo  the  remaining  wheel. 

On  another  occasion,,  in  3n  attempt  to  go  up  an  incline, 
utilizing  a  Pet  Friction  transmission,  the  motors  ran  through 
the  trial  without  stop.  No  amount  of  coaxing  with  monkey 
wrenches  or  rosin  would  induce  the  friction  to  pull.  In  run- 
ning the  carriage  home  from  this  trial,  and  passing  over  a 
particularly  rotigh  piece  of  roadway,  the  (ront  axle  broke, 
throwing  the  writer's  companion  out  and  himself  on  to  the 
ilasher.  Even  this  parlicular  rough  usage  did  not  make  Ihe 
carbureter  threw  gasoline  into  the  motor,  for  when  wc  gath- 
ered ourselves  together  we  found  the  motor  still  running,  slip- 
ping the  aforesaid  friction.  In  view  of  the  above  showing,  T 
[ail  to  be  convinced  of  the  advantage  of  a  plain  tank  over  some 
recognised  form  of  vaporizer  or  carbureter.    Yours  truly. 

W.  S.  HOWARD. 
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The  Two-Cycle  Gas  Engine  Defended. 


Oxford.  Mich.,  April  X2. 
Editor  Horseless  Age: 

In  the  article  by  H,  L,  Towie  in  your  issue  of  March  st 
comparing  the  relatfvc  efficiency  of  the  two-cycle  and  the 
four  cycle  motor  for  vehicle  propulsion,  the  writer  very  ably 
set  forth  the  advantages  and  disadvantages  of  the  two  types 
as  usually  eonstmcted-  The  objection  that  we  see  to  his 
reasoning  is  that  he  seems  to  take  it  for  granted  that  it  :s 


be>ond  engineering  skill  lo  overcome  the  objectionable  fea- 
tures he  points  out  in  the  two-cydc- 

The  comments  on -the  article  by  W.  S.  Howard  in  your 
issue  of  April  4  were  misleading  for  the  same  reason,  ior  it 
must  be  conceded  by  all  that  with  ihe  objectionable  features 
tlimioated     frum     the     Iwo-cycJe     engine,     the     fotir-cycie     will 

scarcely  be  a  competitor  in  vehicle  propulsion,  for  then  the 
two-cycle  cDgm«  wdl  be  only  half  tbe  size,  the  explosive 
impulses  and  vibrations  one-hal!  as  greats  and  the  balance 
wheel  ouc-hali  the  size  as  in  a  four  cycle  engine  oi  equal 
power,  and  it  will  start  with  greater  ease. 

These  are  the  very  points  wc  are  all  aiming  to  obtain,  as 
the  ideal  vehicle  motor — ample  power  without  vibration,  bulk 
or  Weight. 

There  has  never  been  felt  beiore  such  a  pressing  demand 
for  just  such  a  motive  power.  The  four-cycle  engine  has 
filled  the  requirements  demanded  by  other  industries  fairly 
weH.  and  the  perfect  development  of  the  two-cycJe  has  not 
been  imperative;  and  with  but  few  exceptions  tbe  two-cycle 
ha»  been  ideal  only  in  matter  of  cost. 

Now,  in  vehicle  propulsion,  within  reasonable  limits,  the 
mailer  of  cost  is  a  minor  consideration,  and  iliosc  who  at- 
tempt the  two-cycle  engine  for  vehicle  propulsion  from  the 
cheap  standpoint  are,  I  think,  doomed  to  disappointment. 

To  make  a  perfect  two-cycle  of  equal  efficiency — that  is. 
one  that  will  actually  develop  twice  the  power  that  a  four- 
cycle of  the  same  sikc,  weight  and  bulk  will — and  be  certain 
and  reliable  in  its  action,  as  well  as  substantial  and  durable, 
we  must  not  expect  to  produce  it  at  a  less  cost  than  a  tour- 
cycle  ol  the  same  size,  Indeed,  we  may  feel  that  we  have 
accomplished  our  aim  even  if  it  cost  a  great  deal  more. 

If  our  best  engineering  talent  turn  their  attention  to  the 
development  of  the  two-cycle,  with  this  idea  in  mind,  in- 
stead of  cheapness,  I  think  the  difficulties  will  be  surmounted. 

We  make  a  two-cycle  engine  especially  designed  for  auto- 
mobiles, and  it  may  be  of  interest  lo  some  of  your  readers  to 
note  the  methods  by  which  we  surmount  some  of  the  diffi- 
culties spoken  ol  in  the  articles  previously  referred  to.  There 
arc  other  points  that  we  are  not  at  liberty  to  publish  now,  but 
which  we  will  give  you  soon  in  another  article  should  you 
think  them  of  sufficient  interest  to  your  readers. 

The  stroke  in  this  engine  is  4  in.,  and  the  piston  begins  to 
uittover  the  exhaust  port  when  the  piston  is  within  '/i  in.  o( 
the  end  uf  its  travel.  The  crank  is  tlien  passing  so  n^ar  its 
dead  center  that  there  is  practically  no  efficiency  lelt  in  the 
propelling  charge  that  we  exhaust.  The  motion  of  the  piston 
is  much  slower  while  passing  this  center  than  while  passing 
tl;e  upper  center,  because  the  connecting  rod  is  describi^ig  a 
circle  from  a  center  on  the  same  plane  as  the  center  of  the 
crank  and  upon  the  same  side  of  the  arc  the  crank  is  describ- 
ing.  though  at  a  greater  radius,  so  thai  it  actually  takes  con- 
siderably more  than  one-quarter  of  a  revolution  to  open  and 
close  the  exhaust  port,  a  large  part  of  which  time  the  port 
is  nearly  wide  open,  and  with  no  intervening  valves  at  any 
ttme  to  retard  the  exit.  The  four-cycle  exhaust  is  open  only 
one-half  of  a  revolulion,  and  the  flow  is  greatly  retarded  by 
the  valve  guarding  the  exit.  Our  exhaust  has  more  than 
twnce  the  area  I  have  ever  found  in  a  four-cycle  engine.,  so 
that  we  provide  for  a  complete  change  of  air  at  a  much 
higher  motor  speed  than  the  four-cycle  engine  does.  We 
avoid  mixing  the  incoming  charge  with  the  exhaust  of  the 
previous  explosion,  by  admitting  first  a  stratum  of  pure  air. 
then  the  explosive  charge.     Both  are  projected  in  3  solid 
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semi-circular  folumn  up  one  side  of  the  inside  cE  the  cylin- 
drr  to  the  irylinder  hca.tl,  which  dclTlccis  it  back  on  !he  oppo- 
site side  of  the  cylinder  toward  the  exhaust  ports.  Part  of 
the  pure  air  may  mingle  with  the  exhaust  and  be  expelled 
with  it  before  the  port  completely  closesj  as  wc  find  that 
vchh  proper  construction  there  «  a  syphon  action  of  the 
exhaust  that  draws  in  fresh  air  in  excess  pf  that  compressed 
in  the  crank  chamber  by  the  forward  motion  of  ihe  piston, 
SQ  that  there  is  actually  less  of  the  exhaust  of  the  previous 
charge  left  in  the  cylinder  than  is  left  in  the  four-cycic  engine, 
and  whit  little  there  is  left  is  close  to  the  piston  on  the  ex- 
haust side  of  the  cylinder;  and  by  placing  the  spark  near  the 
inlet  side  of  the  cylinder  head  we  get  it  where  the  explosive 
charge  is  scire  to  be  pure  and  uneontaminalcd  by  the  btirat 
products  of  the  combustion  of  the  previous  charge. 

With  this  construction  the  limit  of  speed  with  maximum 
efBcicncy  is  found  only  in  the  limit  at  which  it  is  practical 
to  fun  reciprocating  parts,  which  i*  higher  in  (his  than  in 
£ouT-cycle  engines.,  because  all  moving  parts  are  crank  mo- 
lions,  while  in  the  four-cycle  the  exhaust  valve  has  to  be 
wwrked  by  a  jerk  cam  motion  in  order  to  allow  it  lo  be  seated 
throe-quarters  of  the  time  of  each  cycle  and  open  and  close 
during  the  other  one-quarter  of  the  cycle.  In  this  motor  a 
full  explosive  charge  is  admitted  or  none  at  all,  as  decided  by 
ihe  governor,  which  is  of  variable  speed  and  can  be  set 
while  the  motor  Is  running,  anywhere  from  zero  to  1,200  or 
1.500  per  minute;  and  whenever  an  explosive  charge  Is  not 
admitted,  a  cyhnderful  of  cold  air  is  pumped  through. 

This  IS  more  convenient  for  the  operator,  and  is,  we  think, 
much  better  in  matiy  ways  than  the  throttle  metfiod  of  gov- 
erning usually  employed  in  four-cycle  vehicle  motors.  In 
going  down  an  incline  the  motor  gives  no  power  impulses 
at  all  unless  the  vehicle  slackens  its  motion  lo  a  paint  below 
the  governor  speed*  or  you  pull  the  governor  up  to  a  higher 
speed  than  the  vehicle  is  running  at;  but  the  motor  is  pump- 
ing cold  fresh  air  through  the  cylinder  every  revolution  and 
cooling  it  off  without  catling  in  the  aid  of  the  water  jacket 
or  radiating  fins,  as  the  case  may  be,  and  much  less  water 
is  required  for  cooling  purposes  (when  water  jacket  is  used 
in  place  of  6ns)  than  when  the  regulation  is  accomplished  by 
varying  the  strength  of  the  explosions. 

C  P.  MALCOLM. 

[We  do  nol  think  that  many  builders  of  four-cycle  engines 
consider  the  matter  of  actuating  the  valves  an  important 
obBtiick  10  high  speed. — Ed.] 


gearing.  You  will  find  the  differential  gear  illustrated  or 
referred  to  in  almost  any  number  of  The  Horseless  Age.  A 
modlAed  form  will  be  shown  in  the  abstracts  of  patents  next 
week.  A  modification  of  this  arran^emcnc  is  to  put  (he  differen- 
tial on  a  countershaft,  which  drives  the  rear  wheels  by  gears 
or  sprocket  wheels,  one  at  each  end.  This  construciion  ts 
illustrated  in  the  Mees  carriage  in  this  issuc- 

Kerosene  is  used  for  fuel  in  many  steam  launches  and  some 
steam  wagons.     The  Lifu  steam  wagons  illustrated  in  our 

issue  of  June  28,   tBqq,   arc  an   example. — Ed.] 


A  Hydraulic  Steering   Device. 


Berlin,  Wis,,  April  13. 

Editor  Horseless  Age: 

As  a  contribution  to  the  columns  of  your  valuable  paper 
I  send  you  a  drawing  of  a  steering  gear  actuating  mechan- 
ism^  to  which  T  attach  the  claim  of  originality. 
Yours  respectfully, 

P.  A.  WAWZYNIAK. 
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Read  The  Horseless  Age. 


Aitleboro,  Mass.,  April   16. 
Editor  Horseless  Age: 

Will  you  please  publish  in  the  next  number  how  the  gears 
are  fixed  iitto  the  sprocket  wheel  on  the  rear  axle  so  as  to 
do  away  with  the  strain  on  cither  wheel  a,s  a  corner  is  turned? 
Please  state  also  whether  a  kerosene  burner  is  eflRcienl  as  a 
steam  raiser.     Yours  truly,  C.  R.  HANDY. 

[There  are  Iwo  ways  (o  accomplish  this.  One  is  to  have  the 
tear  wheels  revolve  independently  on  the  fixed  axle  and  be 
driven  by  independent  motors.  The  other  is  to  divide  the 
rear  axle  and  interpose  a  "jack-in-the-box"  or  differential 
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EXPLANATORY  REMARKS  TO  DRAWfNGS- 


The  spring  case  S  is  firmly  attached  by  suitable  means  to 
the  carriage  body,  while  the  dash  pot  D  is  attached  to  the 
rod  R,  and  is  suspended  between  A  atid  B. 


so 


A  pump  (not  shown  in  t!ic  drawing)  is  coupled  'to  the 
engine  and  keeps  tip  a  cotitinuous  circulation  in  the  pfpes 
G,  K  and  H,  as  shown  by  the  arruws.  To  guard  against 
leakage  a  small  rpscr\'oir  oi  the  liquid  should  he  placed  on 
the  suction  side  of  the  pump,  togeihcr  with  a  check  valve 
between  the  pipe  and  reservoir  to  prevent  the  litjiiid  from 
being  forced  into  the  reservoir  when  engine  is  reversed.  A 
small  air  chamber  should  also  be  placed  on  the  delivery  pipe 
of  ihe  pump. 

The  valve  V  is  actuated  by  the  steering'  handle  through  the 
dash  pot  D  against  tlie  tension  of  the  spring  S,  thus  admit- 
ting pressure  on  one  side  or  the  other  of  the  motor  M.  The 
valve  must  be  provided  with  slops  to  prevent  it  from  being 
thrown  too  Ear  by  the  movement  of  the  steering  handle.  The 
spring  S  is  for  the  purpose  of  keeping  the  valve  in  its  central 
position,  and  is  cumpressed  by  romting  the  valve  eilhei  way- 

The  dash  pot  renders  the  steering  natural,  as  though  the 
sieering  handle  were  coupled  directly  lo  the  steering  gear. 
This  is  accomplished  in  the  following  manner: 

The  dash  pot  is  provided  with  a  by-pass  and  valve,  C. 
The  valve  C  is  for  Ihe  purpose  of  gradnating  the  movement 
of  the  ptston  in  the  dash  poi. 

The  arms  E  and  B  should  be  so  proportioned  that  when 
the  steering  handle  is  moved  through  a  small  are  the  valve 
V- will  be  thrown  wide  open  to  the  motor  M.  If  now  the 
steering  handle  be  moved  through  a  small  arc  In  either  direc- 
tion and  held  stiM  in  that  position,  the  valve  V  will  allow  a 
m.itnenlary  flow  of  liquid  thrpiigh  the  motor  M,  which  by 
its  rotation  operates  the  steering  gear.  It  will  be  understood 
that  the  valve  V  will  return  (o  the  middle  oi  its  vibration  as 
soon  as  the  liquid  in  the  dash  pot  has  had  lime  tn  flow  from 
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one  side  of  the  piston  to  the  other  through  the  valve  C. 
Therefore,  under  the  above  conditions  (he  flow  through  the 
motor  will  be  momtntary. 

In  order  to  keep  the  valve  V  open  lo  the  motor  M  for  a 
longer  or  shorter  time,  it  is  necessary  to  keep  the  steering 
handle  moving  through  a  (ireater  or  smaller  arc. 

In  ihe  sectional  view  oi  the  valve  V  it  will  be  seen  that  in 
normal  position  the  liquid  from  the  pump  enters  at  G,  passes 
freely  through  the  voJvt  and  returns  to  the  pump  by  H  and 
K;  also  that  when  in  this  position  the  motor  M  is  locked 
against  rotation,  for  both  of  its  ports  are  closed.  Now,  if 
the  valve  be  rotated  into  cither  of  the  positions  shown  by 
the  doited  lines  X,  V,  communication  between  G  and  H  K 
will  be  cut  off  except  by  way  of  the  motor.  For  instance, 
suppose  the  valve  lo  be  turned  to  the  position  X,  then  the 
port  q  will  be  brought  in  line  with  n  and  w,  and  t  will  estab- 
lish communication  between  U  and  O,  while  the  port  Z 
will  be  closed^  Therefore  the  liquid  entering  at  G  must  flow 
through  n  q  w,  then  ihroLigh  the  motor  and  return  through 
u  t  o  to  K.  When  the  valve  is  turned  to  the  position  y  the 
current  will  be  reversed  through  the  motor. 


The  first  woman  in  Baltimore  to  receive  a  permit  from  the 
Park  C&mmJ5sioners  to  run  a  steam  carriage  is  Migs  Mildred 
Gill.  Miss  Gill  has  run  her  carriage  several  hundred  miles 
and  thoroughly  understands  the  management  of  it. 


^f^ 
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nC.    I.      A  MEES  CARBIAGE   WITH   HOOD. 


OUR  FOREIGN  EXCHANGES. 


The  riees  Gasoline  Carriage. 


The  Autoniotor  Journal  publishes  an  extended  description 
of  the  vehicles  built  by  M,  Gustav  Mees,  and  we  are  indebted 
to  them  for  the  following  condensed  description  and  illustra- 
tions. These  carriages,  we  may  remark,  received  a  gold  medal 
at  the  recent  BcHJn  EThibition  for  excellence  in  design  and 
construction.  The  genera!  appearance  of  the  carriage  is 
shown  in  Fig.  i,  the  carnage  top  being  detachable.  Fig.  2 
shews  the  appearance  wi^h  She  body  removed-  The  motor  is 
vertically  over  the  rear  ;i..\!e.  and  the  variable  speed  drum, 
with  its.  bevel  gears  and  the  sprocket  wheels  at  the  ends  of 
the  shaft,  is  visible  about  midway  between  the  two  axles, 
The  motor  is  of  the  balanced  type,  which  the  demands  of  car- 
riage work  are  now  pushing  into  prominence-  As  may  he 
seen  from  Fig-  3*  it  has  two  pistons  working  in  opposite  direc- 
tions in  a  cylinder  opened  at  both  ends.  Short  links  coimect 
the  pistons  with  the  upper  ends  of  rocking  levers,  and  these 
levers  are  connected  through  the  rods  shown  to  the  diamet- 
rically opposite  crank  pins  on  the  shaft  below  the  center  of 
the  cylinder.  The  working  parts  move  therefore  in  opposite 
direclions  from  the  same  centers  at  equal  speeds,  and  the 
mechanical  vibration  is  therefore  in  perfect  balance.  Fig.  4 
IS  an  external  view  of  the  motor,' from  which  it  will  be  seen 
ibi(  the  working  parts  arc  wholly  inclosed. 


FlC.    3.    SECTION  OF  MEES  MOTOR. 


ttG.    a.      J-HRSPEL'TIVfe   VIEW  OF  FAAMIKC,   *C. 
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FrC.    S.      5ECTiaN  OF  SPEED    CKAR  DBUM. 


The  variable  speed  gear  is  the  moit  interesting  part  of  the 
mechanism  and  deserves  a  full  description.  An  cxttrna!  view 
is  shown  in  Fig.  7,  with  the  motor  shaft  and  btvel  pinion 
occupying  their  normal  position.  Fig,  8  is  a  sectional  view 
through  the  drum,  gears  and  difti'rential;  and  Fig.  9  is  a  side 
elevation  on  line  C  D  looking  to  the  left. 

In  principle  the  mechanism  is  a  system  oi  pJanetary  gear- 
ing. For  example,  if  in  Fig.  Q  the  outer  internal  gear  Z'  be 
ihc  driving  member  and  the  pinions  P'  turn  on  fixed  studs,  tlif 
inner  spur  gear  J'  will  revolv'c  at  ihe  same  pcYipht-ial  speed  as 
Z*  Owing,  however,  to  its  smaller  diameter,  it  will  make  a 
correspondingly  greater  number  of  turns  pur  minute  than 
7},  Again,  if  J'  be  the  driving  member,  then  7.'  will  revolve 
at  a  slower  rate  than  J\  In  both  cases  the  driven  member 
revolves  in  the  direction  opposite  lo  that  o[  the  driving 
member. 

In  the  Mees  carriage  the  arrangement  is  such  that  either 
the  outer  internal  gear  ar  the  inside  spur  gear  may  be  made 
the  driving  member.  Both  wifl  revulve  in  the  same  direction, 
ami  the  motion  of  the  driven  member^  whichever  it  may  be. 
is  cnmmunicaled  to  a  hollow  shaft  nn  which  j^  keyed  the  dif- 
ferennal  drum  Rcver5al  of  motion  is  effected  by  a  third 
serica  of  these  gears  driving  from  the  inner  to  the  outer — i.  e,, 
at  slow  speed,  and  in  the  opposite  direction. 

In  Fig.  8  M  is  the  motor  shaft  and  K  the  bevel  pinion. 
Supposing  the  motor  shaft  to  turn  over  from  right  \o  left, 
the  bevel  gear  K'  will  rim  in  a  forward  direction.  This  gear 
is  keyed  to  the  shell  T,  which  carries  the  internal  gear  Z'  and 
is  likewise  keyed  at  its  hub  to  the  small  spur  gear  J',  and 
revolves  freely  on  the  hollow  shaft  Wr  the  pinions  P'  are 
mounted  on  studs  b".  which  are  carried  by  the  brake  drum  S'. 
Tn  a  similar  manner,  the  pinions  P*  are  carried  by  |he  brake 
dnim  S',  and  both  these  drums  turn  Trecly  unless  held  by  the. 
brake  hands  on  ihefr  circumffreiicc^;.  If  now  wc  i^uppiiKp  the 
first  brake  drum  S^  to  be  held,  the  mi'tinii  nf  (he  IpcvcI  pinion 
K  will  be  transmitted  through  the  bt-vei  gear  K'.  the  internal 
gear  Z^  and  the  pinions  P  to  the  smalt  spur  gear  J',  which  is 
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keyed  on  the  shaft  W.  The  motor  is  then  in  the  high-speed 
gear,  and  the  power  is  transniitfcd  ihrough  the  shaiC  W,  the 
differential  drum  N'  and  the  differential  gears  D'  D'  to  the 
two  portions  of  the  split  secondary  shaft  in  the  usual  manner. 
If.  on  the  other  hand,  the  brake  drum  S'  is  released  and  the 
brake  tightened. on  the  drum  S'.  the  motion  will  be  from  the 
be\*el  gear  K'  ihrough  the  shell  T,  ihc  small  gear  J*  and  the 
pimOns.P*  to. the  outer  internal  gear  ZJ,  which  is  keyed  at 
its  hiib  to  ;he  shaft  W.  The  motor  is  then  in  the  slow  gear 
and  the  brake  drum  S^  revolves  idly  at  whatever  speed  may 
be  given  to  it. 

Both  these  forward  ispccds.  it  will  be  observed,  are  derived 
fr-im  the  bevel  genr  K'.  If  now  we  wish  lo  reverse  the  car- 
riage we  release  the  brake  band  B'  or  B*  and  tighten  B*  or  B'; 
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and  Iht  motion  is  then  transmitted  from  the  pinion  K,  through 
the  bevel  gear  K*,  the  shell  F  and  its  hub,  the  small  gea<'  J*. 
which  is  keyed  to  the  latter,  and  the  bevel  pinions  F*.  to  the 
internal  gear  Z*  and  its  hub. 

As  above  noted,  there  are  brakes  on  the  rear  wheel  hubs;  but 
it  is  possible  likewise  to  check  the  carriage  by  an  application 
of  the  reversing  brake  B*  qr  B*.  This,  it  will  be  understood, 
does  not  reverse  ihe  action  of  the  motor,  since  the  drum  S' 
will  slip  under  the  brakes  until  the  carriage  is  brought  to  rest. 
Advantage  is  taken  of  this  in  arranging  the  controlling  levers, 
io  that  a  single  movement  will  release  the  brake  band  B'  Or 
B*  and  apply  B*  or  B'.  This  is  done  by  connecting  the  lever 
controlling  B'  and  B'  !o  the  Icvcr  controlling  B*  and  B*  in 
such  a  manner  that  the  application  of  the  latter  automatically 
relea»e$  the  lornier  brakes.  In  Fig,  7  the  outer  lever  con- 
trols B'  and  B'.  "When  it  is  in  its  forward  position  the 
motor  is  in  the  high  speed;  when  it  is  pulled  back  the  motor 
is  in  the  slow  speed.  The  inner  Icvcr  applies  B*  or  B',  both 
of  which  act  alike,  according  to  whether  it  is  in  its  forward 
or  back  position.  The  two  levers  are  connected  by  a  latch 
on  a  stgnicnt  in  guch  a  way  that  the  outer  lever  controlling 
ih^  speed  can  be  moved  independently  of  the  inner  one,  which 
of  course  stands  normally  in  mid-position  when  the  carriage 
is  running  forward;  but  when  it  is  desired  to  reverse  the  car- 
riage the  inner  lever  is  thrown  forward  or  back,  according 
to  which  position  the  outer  lever  occupies,  and  this  move- 
ment  by  means  of  the  latch  carries  the  outer  lever  along  with 
it  to  the  latter's  mid-posilibn.  Both  the  speed  drums  S^  and 
S*  are  then  free  to  revolve  idly,  while  the  reverse  dniro  S*  is 
gripped  and  held. 

The  carbureter  operates  by  surface  evaporation  and  is  placed 
at  one  side  in  the  box  back  of  the  seat.  An  auxiliary  water 
tank  is  on  the  other  side  fn  the  same  t>ox.  We  give  below  a 
table  o!  the  dimensions,  weight  and  speed  of  the  motors  and 
oi  the  complete  vehicles. 

B.  H,  P.  Dia    of     Stroke      R?vi.       W^ghi  Wegtit  Wi^IrIiI  of 

«F  Cyl.  ifi  in  per  Wiihoul  oT  Cnmplplc 

MoCor.  Inch**.     Indlie?.    Mi'mi:*.  yjywHe*!.       Flywheel.       Velm;!?. 

2  to  3 4.6&      46S      660      J43lbs.        eeibs. 

4105 S-46      S-A^     630      22o\hs.       883bs.      1,430 

6  to  7 6.24      6.?4      600      264  !ba.       notbs.      2,jooto 

2.500 
8  to  9. -. ..  .7.02      7.02      550      319  lbs.      143  lbs. 


Safety  of  Acetylene  Qas. 


The  General  Acetylene  Co..  56  University  Place.  New  York, 
makers  of  the  "Bournonville"  acetylene  generator,  have  com- 
municated to  tt£  the  folloH'ing  incident,  which  goes  (o  show 
that  acetylene  ga^,  when  properly  made  and  used,  13  as  safe 
as  any  other  form  of  iituminant.    They  say: 

From  somic  cause  a  fire  started  on  Sunday  night,  April 
8.  in  a  fewttling  cslablishmcnt  located  on  St.  Paul's  Ave.,  near 
Oakland  Ave.,  Jersey  City.  The  tire  soon  spread  10  the 
adiuininK  carpcniry  shop  of  Saul  &  Terhune.  where  a  "Bour- 
nonvillc"  generator  was  Eocated.  The  place  was  totally  de- 
stroyed, the  gas  machine  being  half  buried  amid  the  burning 
amt  sTTiokine  embers.  The  lieat  had  been  so  great  that  part 
of  the  carbide  holder  had  melted  away,  but  otherwise  the 
Jipparaiiis  was  uninjured,  and  all  the  gas  remained  in  the  gas 
bolder  intact. 


Some  Interesting  Things  in  Qears. 


The  Arthur  Co.,  18S  and  190  From  St..  New  York,  arc  firm 
believers  in  spiral  gearing  for  speed  reduction,  and  their 
shop  contains  many  things  of  interest  to  those  intere&ted  in 
this  subject. 

The  editor  of  The  Horseless  Age  spent  a  short  time  there 
recently  and  was  shown  a  number  of  things  out  of  the  u^ual 
tine,  among  which  one  of  the  most  noticeable  was  a  mech- 
anism for  a  clock,  which  was  made  entirely  by  the  Arthur 
Co.  The  clock  is  run  by  weights  and  stajids  about  ^  ft.  high. 
It  has  three  dials  facing  three  dicTcrent  ways,  and  each  2^  in. 
in  diameter. 

There  arc  numerous  specimens  of  accurately  cut  nests  of 
gears  in  the  company's  olHce,  and  a  model  illustrating  ihe 
transition  from  worm  to  spiral  gearing  by  means  of  six  pairs 
of  gears,  having  the  ratios  1:1,  112,  l^t  l:S>  I-1&  and  1:32, 
with  the  driving  members  all  on  one  shaft.  The  gears  in 
this  mode]  have  their  axes  at  right  angles  to  each  Other,  but 
a.ny  other  angle  is  possible. 

It  is  beginning  to  be  recognized  that  worm  gears  are 
inefficient  only  when  ihe  ratio  of  speed  reduction  is  consid- 
erable, and  |he  objections  to  them  on  this  score  do  not 
apply  to  spiral  gear^  with  a  ratio,  roughly  speaking,  of  i:iD 
or  less,  The  Arthur  Co.  have  been  well  aware  of  this,  and 
they  arc  not  afraid  to  take  their  own  medicine.  They  have  a 
number  of  gear  cutting  machines  of  their  own  design  in 
which  spiral  gears  transmit  the  power  and  reduce  the  speed 
from  the  belt  to  the  cutter.  A  particularly  interesting  feature 
of  some  of  these  is  the  use  of  an  elongated  driving  worm  with 
ihe  worm  wheel  made  to  travel  along  it  by  a  separate  feed, 
In  tliia  machine  a  pair  of  cone  pulleys  provides  for  the  speed 
changes,  the  second  pulley  being  on  ihe  shaft  of  the  worm 
just  mentioned.  The  worm  wheel  is  on  traversing  cattcr  head 
and  a  pair  of  changeable  spur  gears  transmits  its  rnotion  to 
the  cutter  spindle.  The  cutter  head  is  fed  along  by  spiral 
gear  transmission  from  a  pair  of  cone  pulleys  driven  from  the 
main  pulley.  Ball  bearing  Ihrust  collars  are  used  on  the 
cutter  spindle  and  feed  screw;  and  the  machine  if  altogether 
a  most  original  and  effective  one, 

Another  machine  is  for  cutting  worms  by  milling  cutters 
inclined  at  the  angle  of  the  worm  threads^  instead  of  by  a 
formed  tool  in  a  lathe,  as  is  customary.  This  machine  iiS  the 
invention  of  Mr.  J.  F,  Arthur,  of  the  company. 


The  Paris  Exposition  auiboriiiea  have  appropriated  100.000 
francs  toward  the  expenses  of  the  automobile  section.  This 
will  be  some  30,000  francs  short  of  the  estimated  deficit.  The 
Automobile  Club  of  France  has  agreed  to  carry  out  the  pro- 
gramme in  practically  its  original  form. 


(3v'er  lOQ  automobiles  are  looked  after  every  week  at  tlio 
Station  No.  [  of  the  Anioniobile  Storage  Repair  Co.,  57  West 
Sisiy-sixih  St.  They  have  space  for  stabling  automobiles  lor 
the  day  or  for  any  forger  or  shorter  period,  and  skilled  me- 
chanics are  always  in  attendance  to  look  after  repairs  and  to 
see  that  the  carriages  arc  in  order.  Electric  current  is  supplied 
for  charging  purposes  !rom  (he  company's  own  plant,  and 
gasoline,  oil  and  supplies  arc  always  on  hand.  It  Is  demon- 
strated that  the  station  fills  a  real  need,  and  the  company  con- 
templates cslaMisbing  others  in  various  parts  of  the  city. 
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Ball  Bearing  Co/s  Catalos^ue. 


The  cataJogue  of  the  Ball  Bearing  Co..  Boston,  Mass., 
coTitains  several  things  of  interest  to  those  in  the  motor 
viiliicte  industry.  Among  tlicse  are  roller  bearings  (or  rear 
wheels^  designed  (or  use  on  fixed  axles,  with  lli«  rollers  run- 
ning betweea  two  hardened  shells.  Thrust  bearings  are  pro- 
viiled  at  the  ends,  and  each  wheel  turns  independently.  Tlie 
thrust  bearings  for  heavy  vehicles  are  of  the  usual  form  with 
rubbing  surfaces,  but  for  light  vehicles  a  special  form  of  ball 
thrust  bearing  is  used  instead.  Both  of  these  styles  are 
clearly  exhibited  in  section.  In  addition  to  these  a  design 
111'  front  stub  axle  is  shown  with  roller  bearings  and  ball 
thrust.  The  Ball  Bearing  Co.  supplies  also  the  stub  ends  for 
the  fixed  porlion  of  the  front  axle  to  fit  the  swiveling  axle. 
Al!  of  the  above  are  made  in  numerous  sizes,  and  the  appro- 
priate load  per  axle  is  particularly  Specified  for  ejich  size. 

Other  features  of  interest  are  the  roller  bearings  for  gen- 
eral use,  and  ball  thrust  bearings  with  grooved  instead  of 
flat  collars.  All  the  roller  bearings  made  by  this  company 
embody  the  principle  ot  short  rollers  used  several  in  a  series 
instead  of  one  long  roller  in  their  stead;  and  this  construc- 
tion adapts  itself  much  more  readily  to  the  slight  but  un- 
avoidable irregularities  of  the  sleeves.  In  the  Ions'  bearings 
of  this  shape  ihe  ends  of  the  rollers  are  staggered;  and  the 
same  principle  ts  used  wherever  possible  in  the  ball  thrust 
bearings  to  avoid  wearing  grooves  in  the  collars. 


MINOR   HENTION. 


Automobiles  to  the  value  of  $50,000  have  been  shipped 
recently  from  Chicago  to  Hawaii. 

If-  F,  Borbein  &  Co,,  St.  Louis.  Mo.,  have  moved  into 
larger  quarters  at  1113  Cass  .^vc. 

The  Woods  Motor  Vehicle  Co.,  of  Chicago,  have  issued  a 
catalogue  of  their  vehicles. 

The  Cudahy  Packing  Co.,  Milwaukee,  is  to  make  trial  of  a 
gasoline  truck  m  delivering  its  goods  about  the  city. 

The  E.  R.  Thomas  Motor  Co.  has  leased  a  plant  at  Buffalo, 
N.  Y,,  and  will  manufacture  motor  vehicles  of  all  kinds. 

The  Hasbrouck  Motor  Co.  will  remove  shortly  from  New- 
ark, N.  J.,  to  Piermont.  N-  Y. 

The  Seguinc-Axford  Veneer  Co,,  of  Jersey  City,  has  begun 
making  niaiaiure-prooi  wagon  panels  for  motor  carriages. 

La  Locomotion  Automobile  of  April  5  contains  an  extended 
description  of  the  Winton  racing  carriage,  with  il lustrations. 

John  J,  Kennedy,  owner  of  La  Parra  Ranch,  in  Texas,  is 
reported  to  meditate  mounting  his  50  cowboys  on  automo- 
biles. 

A  Painesville,  O..  enihiistast  is  building  a  steam  carriage 
out  of  the  scrap  pile.  He  snys  tliat  it  will  cost  when  com- 
pleted not  more  than  875. 

The  New  Jersey  Automobile  Livery  Co..  capital  $100,000, 
iind  the  Tnternational  Automobile  &  Vehicle  Tire  Co.,  Jersey 
City,  capital  $j.oao.ooo.  have  been  incorporated. 


The  Sparks  Automobile  Co.,  which  was  incorporated  in 
San  Francisco  last  October^  is  ntgotiating  for  a  factory  site 
and  is  considering  San  Jose. 

The  Standard  Automobile  Co.  has  been  organized  in  Louis- 
ville. Ky.,  to  build  gasoline  vehicles.  Its  capital  is  $1,000,000, 
and  it  wdl  build  a  factory  costing  $100,000. 

The  big  hUl  near  the  Rhinechfl  Station  of  the  N.  Y,  C.  & 
H  R.  R.R.  is  to  be  taken  down  to  afford  short  IrauaJt  for 
Ci.>l.  }.  J.  Aster's  automobile  route  between  Rhinecliff  and 
Rhitiebeck. 

The  Jacks  Autobain  Co.,  ol  Napa,  Cal..  has  purchased  a 
runabout  equipped  with  a  4  h.p.  motor,  which  is  mounted  on 
a  separate  frame  hinged  to  the  rear  axles  and  sus^pended  by 
springs. 

The  Chinese  Minister,  Wu  Ting  Fang,  is  reported  to  have 
*trdercd  an  automobile,  which  will  be  built  according  to  his 
own  ideas.  Il  will  be  of  the  phaeton  shape  and  will  be  painted 
anci  upholstered  in  bright  yellow. 

A  leaflet  from  A.  M.  Eames  &  Co.,  South  Framinghanx, 
Mass.,  illustrates  their  several  styles  of  rubber  tired  wheels 
for  automobiles,  These  include  both  the  Sarven  or  metal 
iitib  wheels  for  heavy  work  and  the  wond  hub  wheels  tnr 
lighter  work. 

The  Berlin  Iron  Bridge  Co.,  of  East  Berlin,  Conn.,  will 
remove  their  New  York  office  on  May  i  to  the  St.  Paul 
Building,  No.  220  Broadway.  The  office  will  continue  to  be 
in  charge  ol  Mr.  Seymour  N.  Robinson,  their  New  York 
representative. 

Tlie  first  vehicle  of  the  St.  Louis  Electric  Automobile  Co. 
Uas  been  put  on  the  road.  It  is  of  the  Stanhope  type,  and  we 
are  promised  lull  particulars  for  a  later  issue.  The  officers 
of  the  company  are  J.  A.  Graham,  president;  T.  E,  Bush. 
Secretary,  and  A,  L.  Dyke,  superintendent. 

A  cushion  well  suited  to  motor  carriages  has  been  brought 
out  by  F.  H.  Thompson.  ,i6  Elm  St.  Portland,  Me.  The 
springs,  of  the  bedspring  or  hourglass  form,  have  their  ends 
woven  into  wire  cloth,  so  thai  the  weight  of  a  passenger  is 
distributed  over  Feverat  Springs. 

An  asaociation  of  an tomobi lists  has  been  formed  in  Great 
Britain  which  is  known  as  the  Motor  Vehicle  Users'  Defense 
.Association.  It  is  intende'l  for  (he  muiual  protection  of  its 
members.  Should  an  action  be  brought  against  a  member 
relative  to  his  automobile  he  is  permitted  to  call  on  the  asso- 
ciation to  take  up  his  defense. 

The  Motor  Cycle  Co.  has  been  chartered  at  Norfolk.  Va.; 
capital.  $750,000  10  $15,000,000.  The  ofHcers  are:  Ansel  L. 
White,  of  New  York,  president;  Frederick  Stewart,  of  New 
York,  treasurer;  Benjamin  J.  Downer,  of  Montdair,  N.  J., 
secretary.  These,  with  Ernest  Ffopkin^on.  of  East  Orange. 
N,  J.,  and  Joseph  King.  oE  New  York,  compose  the  board 
of  directors. 
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The  Woods  Motor  Vehicle  Co..  of  Chicago,  is  building 
right  large  electric  omnibuses  lor  use  in  New  Haven,  Conn. 
The  vehicles  will  be  considerably  larger  than  the  ordinary 
'tuies  drawn  by  horses.  An  endeavor  will  be  made  to  sup- 
plant the  surface  railways  in  the  central  portions  of  the  city. 
li  ihc  exp€rim<nl  proves  successful  in  New  Haven,  Mr.  C.  E. 
Woods,  manayi^r  of  the  W*_iQ(is  Co.,  says  that  an  electric 
omnibus  system  will  be  established  in  Chicago. 

[t  is  announced  that  E.  C\  Stearns  has  sevend  ad  connec- 
tion wiih  the  American  Bicycle  Co.;  and  thai  H,  J.  Lawsoin 
has  arranged  with  the  American  Bicycle  Co.  for  the  manu- 
facture of  his  ''Gyroscope"  niotocycles  at  the  Western  Wheel 
Works  m  Chicago.  Tliis  is  Mr.  Lawson's  personal  order, 
an<-;  the  American  Bicycle  Co,  has  no  connection  with  the 
Anglo-American  Co.  and  no  tmsitiess  connection  with  Mr. 
Lawson  other  (ban  the  aboCc. 

The  New  York  &  Ohio  Co.*  of  Warren,  O.,  who  have  been 
wucjcing;  ior  the  pa^t  year  developing  and  perfecting  a  gaso- 
line motor  vehicle,  have  now  cotnmcnced  regular  deliveries. 
They  start  out  with  a  capacity  of  two  carriages  per  week, 
which  capacity  will  be  very  rapidly  increased.  We  are  prom- 
ised photographs  and  a  coctiplete  technical  description  of  this 
machine,  which  the  company  state  is  in  no  way  experi* 
mental,  in  the  near  future.  Numerous  patents  covering  alt 
details  have  been  applied  for,  and  scime  have  been  allowed. 
The  inventors  arc  Messrs.  Packard  and  Hatcher. 

The  works  of  Gould  &  Eberhardt,  Newark,  X.  J.,  have 
been  remodeled.  The  old  walls  at  the  front  and  sides  oi  the 
mam  building  have  been  torn  down  and  new  walls  with  large 
windows  have  been  built,  the  style  of  architecture  iollowing 
closely  that  used  in  mill  construction.  Inside,  the  cliangcs 
are  not  s,o  marked,  but  another  story  has  been  added;  advan- 
tagr  was  taken  of  the  oppuftunity  to  strengtlten  all  the 
Hnors;  electric  lighting  has  been  introduced  and  to  some 
extent  electric  driving.  The  rooms  of  ihc  building  are  lower 
studded  than  would  be  the  case  in  a  newer  building,  and  the 
arrangement  of  the  incandescent  lamps  is  well  adapied  to 
these  conditions,  where  head  room  is  at  a  premium.  Tin 
relJeclcrs  arc  used  in  tJic  shape  of  an  inverted  trough,  per- 
haps 30  in.  long  by  12  in.  wide,  and  attached  to  the  ceiling 
between  the  floor  beams  at  suitable  intervals.  These  reflec- 
tors are  lined  with  strips  of  looking  glass  and  contain  three 
incandescent  lamps  each,  which  shed  the  light  over  a  consid- 
erable area. 


nETROPOLlTAN  NOTES. 


Incredible  ns  it  may  seem,  there  are  still  8,(XO  street  horse 
cars  iin  New  York  City. 

C.  J.  Dunning,  of  No.  10  Barclay  St,  has  the  New  York 
Ctty  agency  (nr  the  Baldwin  Chain  Co. 

J.  J.  McCat>e  &  Co.,  o(  14  Dey  St.,  New  York,  are  getting  oui 
a  price  list  ot  second-hand  tools  for  automobile  builders. 

Ihe  new  Excelsior  Dry  Battery  Mfy.,  193  Greenwich  St., 
New  York,  has  produced  a  dry  battery  which  is  claimed  to 
be  non-polarrzing. 


Twenty-six  permits  lor  open  pleasure  carriages  with  elec- 
tric motors  have  been  issued  by  the  Park  Board  ot  this  city 
and  three  more  for  electric  broughams. 

The  Hancock  Inspirator  Co  is  making  the  Loftus  Restart- 
iny  Injector  in  a  small  size  for  steam  carriages.  It  has  con- 
nectionx  for  a  }i-in.  pipe. 

J.  H.  Williams  &  Co.,  9  to  31  Richard  St..  Brooklyn,  are 
entering  the  motor  vehicle  field  and  are  prepared  to  take 
orders  for  drop  Eorgitigs  in  any  style  or  quantity.  , 

The  Barnes  Carriage  Co.  has  entered  the  motor  carriage 
field  and  is  taking  orders  for  vehicle  bodies.  They  have 
recently  removed  to  )47-t45»  West  Ninety-ninth  St. 

The  New  Jersey  Zinc  Co_,  New  York,  have  put  on  the  market 
a  new  paint  which  they  call  "Zinc  White,"  which  they  claim 
greatly  exceeds  In  durability  the  ordinary  white  lead. 

C.  N.  Lockwood  &  Co.  arc  preparing  an  illustrated  cata- 
logue of  carriage  lamps,  among  which  they  will  show  a  num- 
ber of  special  lamp*  fof  automobiles. 

The  Ducasble  Tire  Co.,  lately  established  in  Philadelphia, 
have  opened  offices  fit  49  Broadway,  New  York  City.  They 
manufacture  rubber  tires  for  bicycles  of  all  kinds. 

The  Manhattan  Automobile  Station,  213  W.  32d  St.,  has 
given  up  business,  and  the  electric  carriages  there  stored  have 
been  transferred  to  the  Automobile  Storage  and  Repair  Co.'s 
station,  57  W.  66th  St. 

The  New  Brunswick  Rubber  Co.,  9  to  15  Murray  St.,  New 
York,  has  been  succeeded  by  tlie  New  Brunswick  Tire  Co. 
The  latter  company  ex  peels  to  enter  the  field  with  motoi 
vchicfe  tires. 

The  Upton  Machine  Co..  of  Beverly,  Mass.,  have  removeit 
their  headquarters  to  17  Slate  St.,  New  York  City,  Henry 
W.  Goodrich  is  president,  Colcord  Upton  vice-president  and 
general  manager,  and  Wm.  J.  Murray  secretary  and  treasurer. 

The  James  H.  Lancaster  Ca,  of  gs  Liberty  St.,  New  York, 
has  jtist  brought  out  the  first  of  its  line  of  gasoline  automo- 
biles. The  new  vehicles  embody  a  number  of  novel  leatures 
in  construction  and  design,  and  are  to  be  known  as  "Lanca- 
mo  biles." 

The  Nathan  Mfg.  Co.  has  brought  out  a  cylinder  lubricator 
for  gas  engines,  which  has  feed  adjustment  separate  from 
the  shut-off  cock,  so  that  it  can  be  turned  on  and  off  with- 
out altering  the  determined  rale  of  feed,  A  ball  check  valve 
secures  the  interior  against  excess  of  pressure  from  the  cyl* 
inder. 

The   Federal    Battery   Co_.    n    Pine  St.,    New   York,   are 

introducing  a  dry  batteiy  using  their  "Federal  Salt,"  which 
they  claim  to  be  far  superior  to  sal  ammoniac.  They  claim 
for  this  battery  a  higher  voltage,  lower  internal  resistance 
and  longer  useful  life  than  any  other  on  the  market.  They 
recommend  them  particularly  for  gas  engines. 

Tlie  Rose  Mfg.  Co.,  of  gio  Arch  St..  Philadelphia,  have 
produced  a  special  style  of  motor  vehicle,  which  will  be  oh 
exhibition  at  their  New  York  ullice.  107  Chambers  St.  next 
month.  Thi!!  company  has  a  new  lamp  they  have  named 
"The  NeveroLit/'  It  burns  kerosene  and  has  a  patented 
insulated  reservoir  free  from  grease.  A  dashboard  bracket 
makes  it  suitable  for  motor  vehicles. 
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UNITED  STATES    PATENTS, 


Na  646.98a — Motor  Vehicle— Rudolt  Hagen,  Colog^ne, 
Germany.    April  10,  1900-    Application  filed  Nov.  9,  1899, 

A  link  and  lever  transmission  (rom  the  motor  to  the  rear 
axle. 

Four  claims. 

No.  646,99^— Motor  Vehicle. — Frank  K.  Irving,  Newark, 
N.  J.,  assignor  of  one-half  to  Andrew  G.  Vogt^  same  place. 
Aprii  10,  1900.    Application  SltA  Jutie  22,  iSgg. 
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A  spring  sn'^pension  for  an  ck-ctric  motor.  The  rear  axle 
b  U  bent  downwardly,  as  shown,  and  the  reaches  b*  b'  bolted 
to  it.  The  motor  is  attached  to  the  frame  d  d'  d',  etc.,  which 
is  pivoted  at  f  P  to  the  rear  axle.  Ties,  d*,  and  a  plate,  d', 
connect  the  reaches,  and  these  carry  the  weight  of  the  motor 
through  the  medium  of  springs,  e*.  Other  springs,  e*.  are 
added  to  check  the  upward  rebound  o£  the  motor  frame. 

No.  647.113— Antifriction  Bearing  for  Vehicle  Wheels, — 
EJward  I^hipps,  Glenviltej  O.  April  10,  igoQ.  Application 
filed  March  2,7,  1899. 

A  combination  axk  and  thrust  bearing. 

No.  647,170 — Tire  Fastener  for  Vehicle  Wheels.— Conrad 
Waechte^r,  Jr.,  Mt.  Vernon,  N.  Y.  April  so,  1900.  Applica- 
lion  filed  Feb.  19,  1900. 

The  object  of  (his  invention  is  to  pro^vide  a  fastener  for 
soHd  rubber  tires  of  such  a  nature  that  it  can  be  secured  irt 
place  without  welding  or  bra2ing.  The  tires  are  held  by 
steel  wires  running  tfirough  them,  as  shown  in  Figs.  4  and  5- 
The  ends  of  these  wires  are  joined  by  a  thimble  shown  in 
section  in  Fig.  6.  This  thimble  is  adapted  to  receive  the 
ends  of  the  wires,  which  are  notched  as  shown;  and  the  ends 
of  ihc  tliimble  arc  then  locked  in  the  notched  ends  of  the  wire 
by  being  bent  or  hammered  down,  as  shown  at  6  in  Fig.  6. 

Three  claims. 
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Cross  secfjon  of  Ruhher  Tin^ 
and  /ror7  c/^nne/. 
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No.  647,251 — Storage  Battery  Suspension  for  Motor  Vehi- 
cles.— G.  Herbert  Condict,  New  York,  N.  Y.i  as&ignnr  10  the 
Columbia  &  Electric  Vehicle  Co.,  of  Jersey  City  and  Hart- 
ford.   April  10,  1900.    Application  filed  July  30,  1898. 

The  figure  shows  the  invention  as  applied  to  automobiles. 
J  IS  the  battery  tray  and  C  C  the  suspension  armi,  which 
arc  pivoted  to  the  reaches  D'.  The  haxidle  R'  is  pivoted  at 
G,  and  it  spreads  the  arms  C  C  by  means  of  the  links  1  H, 
whereby  the  battery  tray  is  released  and  tree  to  be  moved 
downward  and  away  from  the  vehicle.  The  spring  i  holds 
the  arms  C.  C*  normally  in  the  position  shown.  It  is  as- 
sumed that  the  battery  tray  is  slightly  lifted  by  suitabk  means, 
to  relieve  the  suspension  arms  of  its  weight,  before  the  lat- 
ter are  spread. 

Eleven  claims. 
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SPECIAL   NOTICES, 


JHnrti— wto  l«Mrted  attdar  thim  hetdiag  mt  t^^OO  an  Isch  hr  ••eh 
luiu.  p>ay4b|A  la  advance. 


KEROSENE  OIL  ENGINE. 


^^  An  Engineer  and  Expert  on  Kerosene  Engines,  who  has 
developed  and  built  a  thoroughlv  practical  motor  using  heavy 
D>U  embodying  new  and  valuable  feacures,  desires  to  have  it 
built  for  the  trade.  Can  also  be  adapted  for  Automo&iles^. 
Will  fuj-nisEi  eorapkic  plans  and  working  drawings. 
CorrA&pondence  with  interested  parties  invited. 

Address  OIL  ENGINE,  care  Houseless  Ack, 

FOR  SALE. 

Anew  Stanley  Standarti  '* MOBILE,"  about  ready 
to  ship  from  factory  at  Tarrytown.    $625.00. 

G,  VAN  ZANDT,  45  Desplalnes  Street, 

Chicago,  III. 

STORAGE  FOR  "AUTOS." 

I                                 We  can  atora  a  fe\r  Motor  CarriageB 
at  reasonable  prices 

REPAIR  FACIUTIES,  AMD   MACHINIST  IM  ATTENDANCE. 

WEST  END  CYCLE  CO,, 

2004  aftOAOWAVt  Oomar  lOlat  Straat. 

Are  you  Building  a  Motor  Carriage?     If  so,  send 

3.00  for  detail  and  assembled  drawings  of  complete 

Running  Gears,  with  latest  construction  of  steering^ 

equalized  axleSf  etc.,  withal]  dimensions  and  particulars. 

AddrsH  MOTOR  DESIGN  CD.,  BUFFALO,  N.  Y. 


I 


LIABILITY    INSURANCE. 

Owners    of    automobiles   can    coiner   their   liability 
for  personal  injuries  by  insurance. 

Address  GEO.  E.  GLOVER, 

60  State  Street^  Boston,  Mass. 


THE  iUMPIPARR  LEADS 

Glre  Tbtck 

1    Inoh  Jump  Spark. 

Weight,  Slbi 

ninie«)sloTi!.  8x4  X  4  Ldb. 

Pat«>nt  Applied  For. 


Ih   h   OrLI  I  lillHrj  SPECIALTIES, 
>1  VudQWatet  St.,  New  Tork. 


COMPENSATING    GEARS 
FOR  DIFFERENTIAL 
DRIVE.... 


''NO  FIBRE  GEARS 

DRIVE  CHAIN  with  hardened  rivets  and  sleeves, 

SPROCKETS,  STEEL  BAILS  of  various  disinelers. 

138  Purrchas9   Streel, 
BOSTON,  MAS3, 


OSTON  6EAR  WORKS, 


ELECTRIC  IGNITION 


IN  GAS,  GASOLINE  AND  OIL  ENGINES. 

We  vLAkv  iViciAl   SFARKIXG    POINTS   for   this  s«rTle« 

possessing-  extreme  hardness  and  greater 

duraltllity  than  plaUnuni. 

SEND  FOB  DESCRIPTIVE  MATTEE  AND  PRICES. 

DAI/CD    0    on     MuiHifuctureriDf  Platiniun  ProductSr 
BAfttn   &  LU.,  WEWARK,  H.  J. 

AUTOMOBILE  RUNNING  GEARS. 

FOR  THE  TRADE. 

We  Make  Two  Styles 
Complete  with  Springs 
and  Wood  Wheeis. 

WRITE  FOR  PRICES. 
1113  CA«S  AVCHUfi, 


H.  F.  BORBEIN  &  CO 


■  T.  LOUIS,  MO. 


THE  OHLV  PERFECT  SUBSTrTUTE  FOR   LEATHER  IB 

MOROCCOLINE 


NEVER  AFFECTEO  BY  I't.t''-'''"-  v::)l  LIKE  LEATHER 

Jmllha  IblBg  For  Aulomatillf*.      Da  aat  ba  dHWlreil  bj  aortlklen  lral(>llofijt  *hlDh  do 
□"I  iHHKU  Uii  si«rUi  pf  U{irwrfiUBe.    Stni.  fpi  Sunpiv. 

BOSTOM    ARTIFICIAL     LEATHRR    CO. 

IS  EAftT    IBth  STREET*  NEW   YORK. 

MOISTURE    PROOF 

WAGON    PANELS. 

Uansf ftcturars  of  Teaser  Faceh  for  Cc  a«b,  T&£od  &  An  tc<mo1)ik?8t. 

Any  siz^,  any  thickness,  Tvit/^oitf  joinm^r  or  splicing. 
Wcals''>  make  vcnccrs  with  absolutely  XL-aStr proof 
glue  for  spcci^il  usc^. 

SECU1NE-AXFORD   VEKEER   CO-, 

WlOO   PACIFIL"  AVENUE,  JERSEY  CITr^  F.  J. 

PHOSPHOR  BRONZE 

ALUMINUM 

NICKEL-ALLOY   -   - 

wrftti  for  prioflR.  FOR    AUTOMOBILES. 

E.  D.  Williams  &  Son,  jebsey  city,  n.  j. 

Engines,  Bo/fers  and  Burners 

FOR... 

STEAM    VEHICLES. 

MILNE   Jt   KltLAM, 

IQ  CflESCEKT  *T,.  EVEMTT.  HAM. 


CASTINGS 


We  Have  the  Best  Engine 

for  Charging  Storage  Batterfes, 
Also  for  All  Industrial  Purposes. 

UBCSOjmmon  kerosene;   docs  nol  alT<?ct  Insurance* 

NEW  YORK  KEROSENE  OIL  ENGINE  CO.. 

31   Burling  Slip,  New  York. 


llMta 


80 


THE    HORSELESS    AGE. 


V(i1.  8,  Vt-.  4.  Arfl 


The  Whiton  Universal  Automalic 
Gear  Gutting  Machine. 


MOST  RdiiBiE  mm. 
lEST  Bmnsiiii;  urn. 


Mo3l  complete  Gear  Cutter  yet  designed. 
Specially  adapted   to    the    requireineots  Of    Motor' 
Vehicle   Manufacturers.     Already  in  use  in  several 
leading  shops. 

SiltB  FOn  FULL  PAHTfCULM/tS  JUtD  USTOF  t/SFftS. 

THE  D.  E.  WHITON  MACHINE  CO. 

NEW  LONDON,  CONN.,  U.  9.  A, 


Also  Fine,  Strong,  Mechanical  Reverse. 


CULL  line  of  Superior  Ktigines  suilnbk  for 

Motor  CBfriaRes.      We  supply  RanninR 

Gear.   Differentia!  AxJcs,   Whcefs  and    Parts 

for  Aulomobilcs. 

SOLD  SEPARATE  OR  TOGETHER. 


^^ 


■^ 


Working;   Model   descrihing  out 
Engine  and  Showing  Valve  Motion. 

Wo  arc  bbildinff  ami  are  pre|xired  tn  fakt  orders  for 

AUTOMOBILE 
BUSSES^  ^  ^ 

Denison  Electrical  Engineering  Co. 

NEW  HAVEN,  CT.,  U,  S.  A. 


Automatic  Igniter  GOOD  ROHDS  LITERATURE. 

n         FOR  ""^ 


3J 


Locomobiles 

Simple  cJf'Ciric  device 
optraied  by  push  but* 
ion.  Can  be  insialled 
by   anyone     

h.  L  BOGART  to. 

123  LtBERTVST. 
«EW    YORK    CITY 

&OLE  MANUFACrURCRS 


/ 


To  Rejwlp 
Bmkrn    ArtU 


foraent 


III- UK- tuber 
KI'llUKft 

L£AtU£R 


At  Drugg^ists 
or  by  Mail 
on   receipt  of 
Price,  15  and 
25  Cents. 

Sold  in  bulk  for 

Automobile 

Tires. 


Send  for  a  copy  of  "A  Plea  for 
Good  Roads,"  containing  addresses 
of  speakers  at  the  recetut  Good 
Roads  meeting  of  the  Automobile 
Club  of  America^  and  use  it  in  the 
cause.  ...... 

ALBERT  R.  SHATTUCK,  Chairmmn. 
Good  Roads  Committee^ 

Waldorf-Astoria,   New  Yor 


NEW  TYPE. 


ir's  Cement  Co.  ifwX^^;;"^' 


HcETyiENE  MOTOB  NUMBER  IN  JUNE. 


Eberhardt's  Patent 

ENTIRELY  AUTOMATIC 

m 

CIITIIIG 
lilCHIHES 


MtB^ll>a„4f  Lit.,  ilia,,  jjla.udiojU^ 


With 

Ebvrhjirdt's  Pilmt 

"Aadjfll  Dupfax" 
Bane  Cutters. 

S  Co  Id  re^ctt  Cnlahed 
alonoe. 

BOULD  & 
EBERHARDT, 

MiWAAIC.  M.  4. 


udhflJ 
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FODR  HORSE-POWER  DUPLEX  MOTOR  FOR  AUTOMOBILES 


T^'"h'lfflf'l'- 


O^tSr 


DUPLEX. 


^.  -  ..    -0. 


PATENTED  IN  AMKHTCA  AND  KlJKOfE, 


Lightest  Motor  for  its  Power  made 
JD  the  World.  Weight,  92  lbs.  Air 
Cooled.  No  Water  Jacket.  Speed 
can  be  changed  automatically  from 
tbe  slowest  to  the  Tastest.  Electric 
Igaition.  Self-Oiliug.  Noiseless.  Nq 
Vibration 


Bl!:vvAHE  OF  lailTATIONS. 


CREST    MANUFACTURING    CO.,  Dorchester.  Mass.,  U.  S.    A. 

THE  BILLINCS  &  SPENCER  CO.'S 

DROP  FORGED  10  AND  14-IN.  WRENCH, 


Semi  and    Full  Finished   and 
Case  Hardened. 


r^sm^ftt      INDISPENSABLE   TO   A 
MOTOR   VEHICLE. 


Cot  1-4  Size  of  IQ-in.  Wrencb. 


DROP  FORCINGS  FOR  AUTOMOBILES. 

Unequaled  Facilities  for  Meetlnar  ReaulremAntB  In  this  LIna. 
THE    BILLINCS    &    SPENCER    COMPANY,    Hartford,  Sonn.USTii. 


A   PERFECT  AUTOMOBILE   EQUIPMENT. 

THE 

EMPIRE  BALL-BEARING  AXLE 

AND 

ROBERTS'   WHEEL. 


PATENTED. 


M  line  ante,  thonughfy 
tasted  6/  actua/  use 
under  all  cfaaet  of 
teftrcfes,  giving  perfect 
Motisfactia/t. 


autotnobHea  and  heavy 
tracks.  Names  0/ 
users  and  tattimanials 
fuffiiatied  on  applica- 
tion. 


NONE  SO  NEAR  ANTIFRICTION, 

SUPERIOR  TO  ANY  OTHER  AXLE   FOR  ALL  KINDS  OF 

MOTOR    VEHICLES. 


AXLE   DEPARTWENT* 


THE  CHICAGO  SCREW  CO., 

Address  all  communications  to  the  Company. 


CHICAGO,  ILL. 

Send  for  Catalogue. 


SUCH  is  the  proposition  as  it  now  exists  in  Europe—five  motorcycles 
to  two  motor  carriages.  The  result  of  long  experience.  The  passage 
of  the  experimental  stage  led  up  to  the  runabouts  as  the  popular 
vehicles  for  style,  comfort  and  speed.  The  most  reasonable  in  price — the 
most  reliable  in  operation. 

The  Orient  Autogo  is  the  combined  product  of  two  great  countries — 
French  ingenuity  and  American  mechanism.  It  is  fitted  with  either  the 
Aster  or  De  Dion  motors — is  convertible  into  a  tricycle  or  quadricycle — 
and  comes  to  you  fully  guaranteed  to  fill  all  requirements  at  the  minimum 
running  expense.      Write  to-day  and  get  the  whole  story  to-morrow. 


WALTHAM    MFG.  CO.,  waltham,  mass 
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STEAM  BOILER  NUMBER 


» 


DECEMBER  6th.  1899. 

Symposium  of  Steam  Vehicle  Engineering. 


Dealing  thoroughly  with  this  most  interesting 
problem  as  related  to  vehicles. 


LEADING    ARTICLES, 

Steam  Boilers  for  Motor  Vehicles,  by  R.   I.  Clegg. 

General  Data  on  Steam  and  Fuel,  by  A.  H. 

Advantages  of  Circulation,  by  S.  D.   Mott* 

Efficiency  of  Small  Boilers^  etc.,  by  A,    M.   Herring. 

Automobile  Generators  Under  the  Law,  by  Perry  B.   Rawson. 

Considerations  in  the  Design  of  Vehicle  Boilers,  by   P.   M.   Heldt 

Shell  or  Water  Tube  Boilers?  by  Wellington  P.  Kidder, 

Boiler  Feeding   Apparatus,  by  R.   I.  Clegg. 

A  Practical  Method  of  Utilizing  Exhaust  Steam,  by  Edwin   Kilburn 

Oil  Fuel   Burners,  by  R.  I.  Clegg. 

A  Coil   Boiler  for  Automobiles,  by  W.   H,  Wakeman. 

The  Elihu  Thomson  Flash  Boiler  and  Steam  Vehicle  System,  by  L.   H- 

Design  for  an  8  H,  P.  Water  Tube  Vehicle  Boiler,  by  H.  K.   Burr, 


Vehicles,   Boilers  and  Engines  described  and  illustrated. 

64    PACES.  56    CUTS. 

PRICE,     10    CENTSp    STAMPS    OR    COIN. 


SUBSCRIBE    FRORfl   THIS   NUMBER, 
«3.00  A   YEAR  tN    ADVANCE. 


THE    HORSELESS   AGE, 


I60    NASSAU    STREET,     N.    Y. 


•TS.19M. 
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'^  EAMES'  WOOD  WHEEL 


.T<H8  abuTO  shows  one  of  our  nutuy  ootiAttuctiona  witU  it.  aMd  rubber  tire. 
We  furnish  LLeiu  complete,  botli  w>L!d  and  iineuinatl<;£. 


SEND   FOR    CATALGCUE 


i.  H.  tlKES  a  CO.,  SoutJi  FrantiRgham,  Mass..  U.  S.  A. 


THE 

GEOHETRIC  LINE 

Of  tools  for  screw  machine  work  are  used  and  recom- 
tnended  by  all  leading  manufacturers  because  they 
possess  so  many  points  of  superiority  over  old 
methods. 

If  you  are  interested  in  screw  machine  work  of  any 
kind  it  will  pay  you  to  investigate  this  line  of 

Adjusfabh  Self-Opening  Screw  Cutting  Die  Heads, 
Adjustable  Colfapsing   Taps,  and 

Ad/ustabh  Hoihw  Miliing   Tools, 

Mcnutkcturn]  by  tha 

GEOMETRIC  DRILL  CO., 

Westville,  Conn.,  U.  S.  A. 


^^Ma 


DESCRfPVVE 
MATTEft  OM  D£MJf/HJ. 


STEAM  IS  THE  BEST  POWER  FOR  AUTOMOBILES 


Steam   Motor  Wagon. 


THIS  STYLE   NOW 
READY. 

OTHER   STYLES  TO 
FOLLOW. 


THE  Carriage  illustrated 
here  is  one  that  will  sat- 
isfy the  most  critical  for  in  it 
is  combined  the  llrcst  carriage 
work  and  the  best  niachinisl 
^kill  and  workmanship,  and  il 
is  (he  most  practical  and  satis- 
factory pleasure  carriage  ojie 
can  have. 


FOR  FULL  PARTICULARS  AND  PHOTOGRAPH  ADDRESS 

STANLEY    MANUFACTURING    CO., 

No,   1  17    LINCOLN   STREET.  BOSTON,  MASS. 
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Lie 


UNDER  THE  TILLINCH^ST  PATENTS. 


Having  acquired  Ihe  Tillinghast  Patents,  heretofore  held  by  Theodore  A,  Dodge,  the  Single 
Tube  Avfctomobile  and  Bicycle  Tire  Company  gives  noiice  that  the  following  companies  alone 
are  licensed   to  manufacture  and  sell   Single  Tube  Tires  under  said   Letters  Patent. 


HAETPOBD  BUBBEH  WORKS  COMPANY 
DIAMOND  RUBBER  COMPANY 
KBW  BRUNSWICK  TIRE  COMPANY 
GOODYEAR  TIRE  Sl  RUBBER  COMPAWY 
PENNSYLVAKIA  BUBBEH  COMPANY 
INDIA  RUBBER  COMPANY 
EMPIRE  RUBBER  MFG.  CO- 
NATIONAi  INDIA  RUBBER  CO. 

For  Cycles, 

NEWTON  RUBBER  WORKS 
L-  O.  CHASE  &  COMPANY 


B.  F.  GOODRICH  COMPANY 
KOKOMO  RUBBER  COMPANY 
BOSTON  WOVEN  HOSE  &  RUBBER  COMPANY 
MECHANICAL  FABRIC  COMPANY 
PISK  RUBBER  COMPANY 
HODGMAN  RUBBER  COMPANY 
INTERNATIONAL  AUTO.  &  VEHICLE  TIRE  CO. 
INDIANA  RUBBER  &  INaULATED  WIRE  CO. 
VehfclvB  and  Automobiles. 


REVERE  RUBBER  COMPANY 
PHILADELPHIA  RUBBER  COMPANY 
For  Cycips, 


Inasmuch  as  the  above  list  cotnpnses  all  tire  manufacturers  of  any  standing,  who  are  able  to  supply 
many  times  the  actual  demand  for  single  tube  tires  and  to  give  the  public  an  ample  choice  of  every 
style  of  single  tube  tire,  notice  is  hereby  given  that  any  and  all  persons  who  make,  sell  or  use  any 
other  single  tube  tires  will  be  held  liable  and  promptly  prosecuted  as  infringers- 


SINGLE  TUBE  AUTOMOBILE  AND  BICYCLE  TIRE  CO. 

THEODORE  A.  DOOCE,  President. 


RIGS  THAT  RUN. 

THE    KIND    YOU     HAVE     BEEN     LOOKING     FOR. 

COMPACT,    DURABLE,     EASILY     MANACED, 

BUILT     TO      LAST.        IF   YOU     ARE     AT 

ALL      INTERESTED      IN      SUCH      A 

VEHICLE,  WRITE  AT  ONCE  FOR 

CATALOG     TO 

SAINT  LOUIS  MOTOR  CARRIAGE  COMPANY, 


IStI' 


I3-I&-I7-I9  Vandeventer  Ave., 

"  Earlv  Orde'ra  Secure  EarU  [>dliverl«fi." 
Pennsylvania  R«i>raftentatlve,  A.  B.  CUMMER,  6IO  Draxel  Building.  Phll^delphld. 


ST,  LOUIS,  WO.,  U.  S.  A. 


Co^pMeLines^*  UPRIGHT  DRILLS 

Prom  a  tight  Friction  Drill  to  a  42-ln.  B.  Q.  R  F.  DrItL 

SEND  FOR  CATALOGUE. 


W.  F.  and  John  Barnes  Co., 

5  996  Ruby  Street,      -       Rockford,  III. 


COMETIIING  about  the  London  History 
^^  of  Pejinington  ami  Lawson  Leaders  of 
the  75,000,000  Dollar  American  Promoting 
Expedition. 


ISSUE  OF  FEBRUARY  7th, 


10  Cents,  Stamps  or  Coin, 


THE    HORSELESS   AGE, 

150  NASSAU  STREET, 

^i^NEW   YORK. 


IN    PREPARATION... 

GENERAL  ANNUAL  OF  THE  AUTOMOBILE 

And  of  th<  Industries  Connected  Therewith. 

F.   THEVIN    and   CH.   HOURY,   Editors  and  Proprietors, 

Cahle,  JutOftiobHe,  Faris.  21     RU  E   du    LOU  VRE,     PARIS. 

Wi}f  Coniaia  At/  M^dreasea  etsd  Data  Pertaming  fo  tht  Automobi/e,  Motab/y: 

BUILDERS    OF    AUTOMOBILES 

/n  Europe  and  America, 

First. — General  alphabetical  list,  by  coutiltics,  of  £ill  builders  of  automobiles  and  of  vehicle  raoiors  of  all  kinds  and  systems. 

Srconu, — A.  list  of   ihe  same  builders,  rJassiRcd    by  (he  kimts  of    vehicles  and    ihe  character  of    the     mutors  : — Carriage<i, 

VoUuretW*,   Molocycles,   I^Jmpibuses,   Trucks,   Tracijon    tingine?,   etc, — Gasoline,   Steam,   Electric^  etc. 

FITTINGS    AND    ATTACHMENTS 

Eufvpean  and  American. 

List   of  Special    Manur^cturers    and     Dealers :      Makers    of    Raw     Materials,    Accessories.    Tuola   and    All    Appliance^    for 
Automobile 5^4.  classified  by  Indu^^tries, 

LOCAL    INFORMATION 

Lists    by    Towns    atid    Counifics  (in   Europe)    of  Builders,    Repairers,     Dealers,    Supply    Stores    for    Gnaolitle,    Autcimobilc 
Livrrirs,   Hotels^  Charging  Swtions.   Routes  and   Itrstances,  etc.     Lisi  of  Owners  of  Carnages  and  Afuiocyeles, 

GENERAL    INFORMATION 

List  of  Automobile  Clubs  in  hutopc,  with  tiameS'  and  addresses  uC  members  ccimpLete.     Police  Regulation,  TuJIi^,  Journals 
»nil   Huoks.   Patents,   Public  Transporiaiion  Companies,  etc. 

Drawings.  Cuts,  and  Adverlisetnents  of  ihe  Principal  Models  of 
Automobiles   by    the    Leading    builders,    FrencJi    and    Foreign, 

i  Tolnme  •f  over  1200  Tages,  Svw.  Priw,  10  Frauca  (*2.00> 
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De  Dion,  Bouton  lb  Co.'s 

GASOLINE  MOTORS 


ratentett  in  the  United  States. 


c 


l'^ 


^^■^ 


i-i 


•    I 


Water  Jacketed  Motor,  34  h.  p..  upwards,  for  light  car* 
tiftges  and  boats.     Also  3^^  h.  p.  Tor  smaJJ  boats. 


Jmcketless  Motor,    2i   and   3  h.  p  «  for  bicycles, 
tricycles  and  quftdricycles- 


Imported  in  quantities  for  the  American  trade- 

The  De  Dion-Bouton  Motors  are  acknowledged  to  be  the  best  in  the  world.  All  the  principal  races  in 
Europe  and  America  have  been  won  bv  the  De  Dion-Bouton  Motors,  Beware  of  worthless  imitations.  None 
genuine  unless  they  bear  the  name  De  Dion'Bouton  on  them.  All  De  Dion-Bouton  Motors  are  guaranteed^ 
I  keep  a  full  line  of  all  parts,  and  can  supply  the  trade  with  the  best  French  tiry  batteries  for  sparking  purposes. 
Spark  Coils,  Carbureters,  Mufflers,  and  all  accessories. 


WRITE   FOR  PULL  INFORMATION. 

Also  new  and  second  hand  De  Dion- 
Bouton  Tricycles,  Quadrieycles, 
and  Light  Carnages  for  sale. 


KENNETH  A.  SKINNER, 

Sole  Agent  far  the  United  States, 

268  MASSACHUSETTS  AVE., 

BOSTON,  MASS, 


[  Vty  X,  i9» 
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JOUR  HORSE-POWER  DUPLEX  MOTOR  FOR  AUTOMOBILES 


i^«-H 


LEX 


LS^liteBt  Motor  (or  Its  Power  mode 
ta  the  World.  Weight,  92  Ibi,  Air 
Cooled.  No  Water  Jagket,  Speed 
can  be  changed  automat icallj  (tam 
the  slowest  to  the  fastest.  Electric 
Ie:nition.  Setr-OiUni^.  Noisetess.  No 
Vibration.     .......... 


PATENTED  JS  AMEHICA  A.ND  EL'KOI'E.  BEWAUE  OK  IHtTATlOSS. 


CREST    MANUFACTURING   CO.,  Dorchester,  Mass.,  U.  S.   A. 


A 


THEB.&S.ABTOMOBjLEFORGmGS 

These  pieces  are  Drop  Forged  of  best  soft  ateel  and  ore  BUitable 
for  Cftrriagoa  weighing  from  600  to  1500  pounds.  Front  Axle  End 
is  designed  for  Iji"  in.  tubing.     We  carry  these  Porgings  In  Btook. 

PEQUALED  FACILITIES  FOR  DROP  FORGIHG. 

\m  mm  k  sfb  ii 

HARTFORD^  CONN . 

.^i-. U.    e5,    a, 

SL««ilaff  Ksiekit,  1-1  81m. 


rnmt  Ills  Eld,  l.l  »ln. 


MOTOR   WHEELS. 


STEERING 
DEVICE 


WITH 


BALL 
BEARINGS. 


R  I IVI 3.    ^"^scENT  Shape  and  Flat  Base 


FLARING    EDGES    IF    DESIRED. 


WESTON-MOTT   CO.,   Utica,  N.  Y. 
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THE    BABY   QROWS-SO    DO   WE 


Vol.  S,  K&  I 


OUR  CUSTOriERS— THE   BEST   PEOPLE 


THE  HORSELESS  AGE. 

EVERY  WEDNESDAY. 
DEVOTED  TO  MOTOR  INTERESTS. 


Vol.  VI. 


NEW  YORK,   MAY   2,    1900. 


No.  5. 


THE    HORSELESS    AGE. 

£.  F.  IRf^EBSOLL,  Editor  oad  FroprietoT. 

PuELicATioK  Orpicmi 

AAIXICAN  Tract  Society  Buildihg,      -      15o  Nassau  Stvebt. 

NEW    YORK. 

HERBERT  LADO  TDHTLE,  AttOtltlt  Edllor. 

SUBSCRIPTION.  FOR  THB  United  States  and  Canada. 
$3-00  a  year,  in  advance.  For  all  foreign  cuuDtriu 
ipcluded  id  ttae  Postal  UaioD.  $3.00. 

COMMUNICATIONS.— The  Editor  wilt  be  pleased  to  receive 
commuiiiicatlotis  on  ti^de  topics  from  aoy  HUlbcDtic 
soorce.  The  correspoadeol's  pame  should  in  all  cases 
be  given,  as  an  evideuce  of  good  faith,  but  will  Dot  bo 
published  if  specially  requested. 

I^One  wcelcs  nMice  require>J  fdr  dlaconiinuancc  or  change 
of  adv^rtiseemenis. 


Tas  HoftSGLiss  Aqe,  150  Nassau  Street,  New  York.^ 
Bntncd  nt  tb«  New  York  post-office  as  sKoqd  clik«fl  mattor. 


>On  account  of  etie  exceaelve  diticoniitai  cliararcd 
by  lt«w  TorlE  banks  011  Btnali  ctiectcn  under  Itieir 
ae-w  rtile»  BUbacrlberB  are  rcqneatcil  to  remit  ttf 
poat  Office  or  Cxprcaa  money  order  or  M.  T.  draft. 


Publishing;  Dimensions. 


Out  esieemcd  contemporary,  ihc  American  Machinist,  has 
lately  pnblishcd  several  things  anent  die  business  metliods  of 
gas  engine  builders;  and  in  a  recent  issue  a  correspondent  wh^ 
signs  himself  "Theorastna  "  describes  as  follows  his  attempt 
to  get  information  regarding  cylinder  dimensions  before  pur- 
chasing: "I  went  IP  the  different  shops  and  inspected  their 
ignittng,  governing  and  other  devices;  also  asked  for  the 
dimensions  of  Itie  cylinders;  for  my  idea  of  an  economical  en- 
gine is  one  with  a  small  cylinder  that  will  give  the  greatest 
power  possible — that  is,  1  would  prefer  an  engine  with  a 
eytindcr  5  tn.  diameter  by  s  in.  stroke  to  one  having  a  eyhn- 
dcr  554  X  6^  in,,  if  their  power  were  bo»h  the  same,  which 
In  Ibis  case  was  a!-^  h.p,.  gnarantctd. 

*'I  entered  a  large  shop  that  employed  many  men  3nd  made 
many  engines,  intending  Lo  examine  their  engine,  as  I  had 


several  engines  of  other  makefi.  *  •  *  Soon  after  I  stepped 
in  ihe  shop  engine  reFmed  to  work,  and  aJI  hands  were  idle 
fnr  a  while.  This  gave  me  a  good  opportunity  10  look  around. 
Presenily  I  tillered  the  ofTice  of  the  salesman  and  asked  him 
a  few  questions  about  the  eng^ines,  but  when  it  came  to  the 
dimensions  of  the  cylinder  I  was  told  that  the  only  way  to 
find  that  out  was  to  buy  one  and  measure  it.  Mr.  Editor,  you 
know  that  in  describing  steam  engines  the  dimensions  of  the 
cyfirder  is  a  point  in  consideration  and  always  accompanies  a 
description  of  the  same;  yet  in  gas  engine  catalogues  such  a 
thing  is  unknown,  for  I  have  never  seen  in  one  the  diameter 
and  stroke  stated.     Wily  is  il?     Do  they  fear  comparisons?" 

Tliis  commiinicatjon  elicited  another  from  a  New  Haven 
company,  which  announced  itself  an  exception  to  the  rule,  say- 
in^;:  "It  is  a  fart  on  record  that  ever  since  we  started  to 
manufacture  and  sell  stationary,  marine  and  automobile  gas 
engines,  we  have  pursned  the  policy  pf  inviting  the  closest 
in-ipcction  and  investigation  of  our  work,  both  in  our  shop 
and  out  of  it,  and  have  piibllsHcd  in  all  of  our  catalogues  and 
atlvertlsements  the  cylinder  areas  and  brake  horsepowers 
in  every  possible  way.  and  absolute  and  complete  informa- 
tion in  regard  to  our  engines.  We  are  always  ready  to  furnish 
a  prospective  customer,  or  in  fact  any  one  interested,  with  the 
actual  working  blueprints  as  used  in  our  shop,  provided  they 
arc  willing  to  pay  a  reasonable  price  for  the  same,    •    ♦    * 

'"We  believe  if  a  concern  intends  to  market  gas  engines  or 
any  other  machine  that  it  then  becomes  to  a  certain,  extent 
public  property,  and  k  is  nol  only  unbusinesslike  but  ridicu- 
lous to  attempt  at  the  same  time  to  sell  and  market  m  article 
and  yet  endd'ivor  to  vrithlioTd  and  keep  a*  a  secret  all  the 
cssetitial  details  of  its  construction." 

Wc  know  oF  one  or  two  other  concerns  buttdlng  motors  for 
stationary  and  marine  work  that  publish  cylinder  dimensions 
in  their  catalogues;  but  of  ihe  great  majority,  if  not  aU,  of  ihc 
rest  it  is  certainly  true  that  the  only  way  to  get  this  mforma- 
rion  about  the  engines  is  to  "buy  one  and  measure  it,"  "Wc 
even  refuse  to  give  drawings  with  our  bids."  said  the  vice- 
president  of  one  oF  the  most  successful  gas  engine  firms  in 
.America,  in  a  recent  conversation  with  The  Horseless  Age. 
"Wc  ari:  constantly  experimenting  and  seeking  for  improve- 
ments,   We  have  our  diiificulties  and  wc  have  our  successes. 
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If  we  have  difficulties  we  keep  them  to  ourselves;  if  wc  havu 
successes  they  belong  to  us.  We  guarantee  the  economy  of 
the  engine;  that  is  all." 

To  this,  as  to  most  other  questions,  there  are  two  sides. 
What  the  purchaser  really  cares  about  is  the  economy,  not 
[he  cylinder  dimensions.  If  he  is  told  the  latter,  he  must  still 
test  the  engine  to  find  if  it  reaches  the  brake  horse-power 
claimed;  and  it  is  a  very  simple  matter,  while  making  the 
brake  test,  to  measure  the  amount  of  gas  or  gasoline  con- 
sumed. If  then  he  knows  the  richness  of  the  gas  (if  it  is  a 
gas  engine)  he  has  direct  and  unimpeachable  proof  of  his 
engine's  economy,  which  renders  superfluous  any  particulars 
as  to  dimensions,  while  without  information  as  to  the  (juality 
of  fuel  he  is  using  his  cylinder  figures  tell  him  nothing,  since 
a  poor  showing  as  to  power  may  be  due  merely  to  poor  gas. 
If  ihe  engine  uses  gasoline  or  kerosene,  he  has  only  to  get  a 
guarantee  of  economy  for  the  particular  grade  used  and  cm- 
ploy  that  in  the  test. 

If,  on  the  other  hand,  the  purchaser  merely  tests  the  power 
of  his  engine,  he  still  needs  several  particulars  besides  the 
diameter  and  stroke  before  he  can  judge  its  economy.  The 
number  of  active  strokes  made  per  minute  comes  first,  of 
course,  since  this,  in  combination  with  the  piston  area,  is  a 
measure  of  what  we  may  call  the  "stroke  volume"  per  min- 
ute, or  the  number  of  cubic  feet  of  mixture  drawn  in.  burned 
and  expelled.  A  small  engine  may  give  the  same  power  as 
a  larger  one  if  it  is  run  fast  enough.  But  the  density  of  that 
mixture  as  it  entcr.s  the  cylinder  is  considerably  affected  by 
the  speed:  a  high-speed  engine  must  have  its  air  ports.  vai>or- 
izcr  or  mixer  and  valves  proportioned  to  its  speed,  and  if  an 
engine  is  forced  beyond  its  rating  the  stroke  volume  swept 
may  be  wholly  misleading  as  to  its  actual  fuel  consumption. 
The  regulation  also  will  modify  the  economy;  and  for  com- 
plete information  the  engine  must  be  tested  under  both  full 
ami  half  load.  Again,  some  engines  are  purposely  built  to 
throttle  the  mixture  and  take  less  than  a  cylindcrful  per  stroke, 
while  other  builders  endeavor  to  give  their  engines  as  full  a 
charge  as  possible.  All  these  items  are  taken  account  of  in  a 
fuel  test,  while  not  one  of  them  is  hinted  at  by  the  ''area  times 
stroke"  method  of  comparison. 

In  the  case  of  stationary  and  marine  engines,  therefore,  or 
of  any  which  run  at  constant  speed  and  appro.ximately  con- 
stant load,  the  builder's  refusal  to  give  his  cylinder  dimensions 
to  his  customer  may  be  regarded  as  a  propi-r  safeguard  against 
amateur  criticism.  Any  reputable  builder  will  guarantee  his 
engine's  economy  under  given  conditions;  and  as  tliis  is  the 
most  direct  route  to  the  desired  end.  his  customer  has  im  rea- 
son to  complain.  As  a  protection  against  Cdinpi-tilors.  such 
reticence  amounts  to  very  little,  since  any  concern  that  set  ont 
deliberately  to  copy  another's  line  would  hardly  consider  the 
cost  of  one  engine  of  each  size,  which  it  could  resell  after  it 
had  made  drawings  from  it.  an  obstacle  worth  hesitating  uver. 

When  we  come  to  vehicle  motors,  however,  the  ctse  is  wholly 
different.     The  uselessness  of  concealmeiil  from  competition 


is  even  greater,  since  the  range  of  sizes  is  so  small  and  the 
cost  of  buying  samples  so  trifling.  Only  the  veriest  of  cross- 
roads repair  shops  could  refuse  that  outlay;  and  the  cross- 
roads repair  shop  would  not  be  a  competitor  to  be  feared. 
The  vehicle  motor  more  than  any  other  is  the  product  of 
specialized  craftsmanship,  wherein  the  information  to  be 
gained  by  dissecting  it  is  but  the  bare  groundwork  to  build 
on.  But  aside  from  that,  there  is  really  no  such  thing  as  a 
"rated  horse-power"  for  the  vehicle  motor,  unless  that  motor 
is  to  run  at  constant  speed.  In  this  country  the  disposition  is 
to  minimize  the  speed  changes  by  gearing  and  to  vary  the 
motor's  speed  where  possible.  Consequently  the  motor  must 
be  capable  of  being  slowed  down  to  a  walk,  so  to  say,  and 
likewise  of  being  pushed  on  occasion  to  a  speed  of  perhaps 
double  what  could  reasonably  be  expected  of  it  in  steady  ser- 
vice. It  mu.st  be  designed  to  stand  anything;  and  if  it  is  to 
be  rated  according  to  its  power  the  only  logical  course  would 
be  to  label  it  with  the  utmost  it  could  be  made  to  do. 

Obviously,  however,  no  such  procedure  would  be  tolerated 
by  the  motor's  purchaser,  who  would  expect  it  to  be  rated 
at  what  it  would  do  in  steady  service  and  with  no  more  than 
reasonable   wear.     This,   however,   is  entirely  too   unstable  a_ 
qu.'intity  to  withstand  the  shocks  of  competition;  and  we  ar^s 
therefore  reduced  to  the  conclusion  that  the  only  way  to  rate:_ 
the  power  of  the  motor  as  such,  and  apart  from  what  thi^ 
carriage  will  do.  is  to  give  its  cylinder  dimensions. 

This  is  a  long  way  frrim   indicating  what  the  power  wi^ 
he— even  longer  than  with  stationary  engines,  as  experienc  -=z 
is  repeatedly  proving.    Nothing  is  more  striking  in  the  annaW" 
of  present-day   racing  than  the   great   influence   of   differei — s 
forms  of  vaporizers,  carbureters  or  igniters  on  the  speed  r::^ 
the  motors  to  which  they  are  applied.     But  it  is  better  tha 
the  vague  and  elastic  claims  as  to  horse-power  now  so  conj 
mon:  and  already  it  is  the  rule  in  France  and  to  some  cxte« 
in  Englan<l  for  the  cylinder  dimensions  to  be  given  in  tl  : 
published   description   of  a   new  motor,  as  an  essential   pa 
thereof.     We  believe  that  eventually  motor  carriages  will  K~ 
rated  in  some  such  way  as  is  proposed  in  the  article  on  "Mot- 
Carriage  Trials."  by  E.  C.  Oliver,  in  our  issue  of  April  i 
bul   until   this  is  done  it   wouhl  seem   a  better  plan  to  gi^^ 
diniensi'Mis  lh:in  "rated"  powers. 


Lis:ht  on  a  Dark  Subject. 


Small  gas  engine  design   is  tor>  often  abandoned  to   pure 
empiricism;    and    guess   work,   experiment    and    cut-and-try 
iiKthods   might   almost    he   said   to   he   characteristic   of  that 
branch  of  the  indnstry  in  this  conntry.     When,  however,  we 
consider  th:it  it  (leal-^  with  iij^enls  so  subtle  and  elusive,  and 
yet    willial    so    vilal.    as    it    docs,    this   appears    somewhat    less 
>trangc.     The  steam  engine  itself  is  not  too  easy  a  problem, 
even  for  the  best  eni/inters:  and  vw-n  at  this  date  certain  of 
the  fundaniinl.il  pro])ositions  re^'arding  it  arc  still  in  debate, 
amonjr  wliich  the  most  noticeable  i.s  the  real  thermo-dynamic 
v:i!ne  of  the  compression.     I'nt  if  it  is  difficult  to  design  a 
ste.-nii  engine  of  the  highest  possible  efficiency  for  the  condi- 
tion>  un-ier  which  it  works,  il  is  even  nii>re  difficult  to  do  this 
l<r  the  Ka<  ensjine.     The  prop'^rtions  of  the  mixture,  its  icm- 
jK-rritiire  and  its  den-ity.  ami  the  speed  of  propagation  of  the 
flame,    cinlinually    ev:ide    control    .is    the    conditions    change. 
mi.]  for  the  hcginiicr  it  i<  diOicult  not  merely  to  produce  an 
(■t'ticient  engine,  Iml  to  j,".t  one  lli.nl  will  run  with  anything  like 
regularity  and  reliai)ility. 
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Style  I,  Fig.  i :  Length  of  tube,  2  m.  =  78^  in. 

Number  of  ribs,  250. 
Style  2,  Fig.  2:  Length  of  tube,  1.7  m.  =  67  in. 

Number  of  ribs,  204. 
These  radiators  weigh  about  zj^  lbs.  per  yard. 

We  have  now  for  the  first  case  above,  with  radiator  in  front: 
Style  I :  Surface  of  tube,  83  sq.  in.  nearly. 

Surface  of  ribs,  745  sq.  in. 

Total  surface,  83  +  743  =  828  sq.  in. 
Style  2:  Surface  of  tube,  105  sq.  in. 

Surface  of   ribs,   893   sq.    in. 

Total  surface,  105  +  893  ^  998  sq.  in. 
For  the  second  case,  with  radiator  below  or  behind : 
Style  I :  Surface  of  tube.   139  sq.  in. 

Surface  of  ribs.  1,240  sq.  in. 

Total  surface,  139  +  1240  =  IJ79  sq.  in. 
Style  2:  Surface  of  tube,  118  sq.  in. 

Surface  of  ribs,  1012  sq.  in. 

Total  surface,  118  +  1012  =  1130  sq.  in. 
We  may  practically  consider  the  mean  of  the  above  values 
for  each  case  as  giving  the  necessary  surface.    Thus,  for  the 
first  case,  the  necessary  surface  will  be 

SaS  +  q88 

=:  yi3  sq,  in.  per  h.  p. 

2 
and  for  the  second  case  it  will  be 

1379  +  "3° 

—  1255  sq.  in.  per  h.  p. 

2 
Under  the  respective  conditions  of  their  use,  therefore,  each 
of  the  above   surfaces    (913  and    1255   sq.   in.)    will   radiate 
3041    B,  T.  (J.  per  hour  at  a  temperature  of,  say,  203  dcgs.  F. 

Let  us  now  compute  this  required  radiating  surface  by  the 
ordinary  formulae  for  the  heat  lost  by  radiation  and  convection, 
considering  fur  this  purpose  the  second  case  first.  <jf  the 
radiator  l>e!ow  or  behind  the  carriage.  In  this  case  the  effect 
is  about  equivalent  to  that  with  the  radiator  in  front  and 
the  carriage  standing  still.  The  formuhe  are  as  follows,  and 
may  be  found  in  treatises  on  physics: 

Put  Q  =  the  heat  dispersed  by  radiation  per  square  inch  of 
surface  per  hour,  measured  in  B.  T.  U. 

Put  Qi  ^  the  heat  dispersed  by  convection  (i.  e.,  which 
warms  the  air  by  acliKil  contiict  of  the  latter  with  the  metal) 
measured  as  bcfon-. 

Put  T  =  the  temiKTaiurc  of  the  air,  in  degrees  Fahrenheit. 

Put  t  =  the  difference  in  temperature  between  the  radiating 
surface  and  the  air  in  degrees  Fahrenheit. 

Put  k  =  a  coefficient  depending  on  the  character  of  the 
surface. 

Put  k.  =  a  coefficient  depending  on  the  form  of  the  surface. 

Then 

.■mT-K)  5_l 

Q  =  0.31S  k  X  1.0077   ■    »        X  (1.C077  »  —  I). 

'>    I 

II     will     h(.'     noiiced     that     the    exponents    ■"'''"'''    and  -^ 

are  equal   rc<pci-tivi.ly  tn   the  values  of  T  and  t  in  degrees 
Centigrade. 

TIio  coefficient  k  hn-;  thf  fnll<>winii  values  for  the  com- 
moner niotah: 

Polished  copper 0. 16 

Rough    sheet   iron 3 .  20 

Rough   cast    imn 3.17 


Old  cast  iron 3.36 

Black   enamel 3.71 

The  coefficient  ki,  for  a  spherical  contour,  has  the  value 

0.14 

ki  =  1.778  + 

r 

where  r  is  the  radius  of  the  body  in  yards.  For  a  horizontal 
cylindrical  body  of  radius  r  yards 

0.0424 

k|  =  2.0.58  -i 

r 

For  a  flat  surface  ki  =  2058  and  this  is  the  value  which  we 
will  assume  for  the  radiators,  since  the  ribs  constitute  the 
larger  part  of  the  lattcr's  surface.  For  k  we  will  take  320 
as  an  average  value.  For  T  we  will  assume  59  degs.  as  a 
mean  value :  this  gives  for  t  203  ^  59  ^  144. 

Substituting  these  values  in  the  formulx,  and  reducing 
by  the  aid  of  logarithms,  we  find 

Q   =  0.971  B.  T.  U.  per  sq.  in.  per  hour, 
Qi  =  0.644  B.  T.  U.  per  sq.  in.  per  hour, 

giving  a  total  of  0.971  +  0.644  =  1.615  B.  T.  U.  dispersed  per 
square  inch  per  hour. 
As  seen  above,  we  must  dispose  of  2041   B.  T.  U.  per  hour 

9041 

per  horse-power;  and  this  requires  a  surface  of    S  =  = 

1615 
1263    sq.  in.  per  horse-power.    As  we  derived  an  average  value 
of   125s   sq.  in.  for  this  condition  from  the  two  practical  cases 
above,  we  see  that  our  present  result  is  sufficiently  close. 

Let  us  next  consider  the  case  of  a  jacketless  motor  with 
radiating  ribs.  For  this  purpose  we  will  take  the  following 
data  from  an  actual  case.  The  cylinder  and  head  were  of 
the  form  shown  in  Fig.  3.  The  piston  was  2^  in.  diameter, 
the  stroke  was  3M  in.,  and  the  R.  P.  M.  under  load  laoo.  At 
this  speed  the  motor  gave  2  b.h.p. 


Fk;.  3. 

The  cylinder  wall  was  cnulcd  by  17  ribs  of  21  mm.  mean 
depth  and  a  surface  of  23.56  sq.  in.  each,  or  400  sq.  in.  for  the 
17.  The  mean  temperature  of  the  ribs  was  about  310  dcgs. 
Supposing  this  in  the  above  formulx,  and  using  same  values 
.IS  before  for  k.  ki.  and  T,  we  find  for  the  400  sq.  in.  a  value  of 
R60  for  Q  and  486  for  Q,.  or  1346  B.  T.  U.  total. 

The  cylinder  head  of  the  motor  had  r6  ribs  aggregating  82 
sq.  in.  in  surface,  and  other  surfaces  to  the  extent  of  16  sq.  in., 
or  a  total  of  08.  The  mean  temperature  here  was  490  degs., 
from  which  we  obtain  values  of  595  and  237  for  98  sq.  in.  for 
Q  and  Qi.  respectively,  or  a  total  of  832  B.  T.  U. 


.  Vmf  1. 1909. 


THE   HORSELESS  AGE. 


0 


The  exhaust  valve  case  had  ii  ribs  aggregating  56  sq.  in., 
and  other  surfaces  of  7  sq,  in.,  or  a  total  oi  63  sq,  in.  The 
mean  unipcrature  here  was  662  degs.,  giving  Q  =^  859  and 
Ui  =  a  14,  or  3  total  of  1073  B.  T,  U,  for  the  63  sq.  in. 

Adding  these  totals,  we  find  the  total  beat  dispersed  to  be 
1346  +  S32  -I-  1,073  =:  3251  B-  T.  U.  per  hour; 
aod  as  the  motor  was  of  2  h.p.,  we  have  1,625  B,  T.  U,  per 
hofie-power  per  hour  as  the  heat  which  the  motor  will  radiate 
when  the  vehicle  is  ait  rest. 

If  now  WG  consider  the  influence  of  the  vehicle's  speed  on 
Xbt  above  radiation  (assuming  the  motor  to  he  in  front),  it 
15  evident  that  only  the  convection  will  be  aflected  ilieTcby. 
We  have  s«cn  ahove,  in  the  case  of  the  water  radiator,  that 
the  cf?«t  of  the  vehicle's  motion  was  to  increase  the  total 
Lheat  dispersed  in  the  proportion  of  jajs  to  913.  As  we  have 
caJculated  tliat  the  motor  will  radiate  1-615  B.  T.  U.  per 
square  inch  per  hour  when  the  carnage  is  stationary,  it  will 
rudijile  when  the  carriage  is  running 

I.&IS   X    — —  =  3.321  B.  T.  U. 

and  the  increase  is  2.221  —  1.615  =  **.6o6  B.  T.  U.    As  just 

mentioned,  this  increase  is  wholly  from  the  added  beat  loss  hy 

convection ;  and  as  the  original  value  for  the  convection  was 

0,644  fi-  T.  U.  per  s<l«are  inch  per  hour,  the  increase  is  in  the 

d.6d6 
f^ tip  of  _ —  .     Taking  now  the  sum  of  the  convcction-loeses 

0.644  .  _ 

Qi  in  the  actual  molor— we  find  it  to  be  486  +  237  +  214  — 

r)37  B.  T.  U,  per  hour.     Multiplying  this  by  the  above  ratio 

10  find  the  increase,  we  have 

0.606 

937  X  =  8&Q  B.T.U, 

0.644 
This  is  the  increased  convection-lo5s  for  3    h.p. ;  for    t  h.p.  it 

will  be  440  B.  T.  U.  per  hour. 

We  have  finally,  therefore,  a  heat  loss  of  1625  B.  T.  U.  per 
horse-power  per  hour  with  the  carriage  stationajy.  and 
1625  +  440  ^^  ^of*s  B,  T.  U.  with  the  carriage  at  speed.  As 
we  found  above  a  heat  loss  of  3,041  B.  T.  U.  per  horse-power 
per  hour  from  the  water  radiators,  we  may  infer  (what  was  in 
fact  the  case)  that  when  the  carriage  is  in  motion  the  cooling 
ribs  arc  quite  sufficient  for  the  motor  In  question.  We  note 
also  that  the  increase  of  cooling  effect  when  the  carriage  is 
running  amounts  to  about  25  per  cent. 

This  motor  had  a  compression  of  60  lbs.  In  larger  powers 
il  would  probably  be  necessary  to  reduce  either  the  speed  or 
the  compression,  or  both,  to  avoid  overheating;  but  the  writer 
bclio-cs  that  as  high  as  4  h.p.  might  be  reached  without 
cooling  walcr,  using  a  speed  of.  say,  900  revolutions,  and  a 
moderate   compre^iiion. 


The   Pivot  Steering  Gear   in  Practice. 


By  P.  M-  Heldt, 


The  pivot  steering  gear,  or  Akemiann  steering  gear,  a-s  it  is 
often  called  in  England,  is  at  present  quite  generally  used 
on  automobtie  vehicles,  the  only  notable  cas^e  of  which  the 
writer  knows  fn  which  it  i?  not  its.ed  being  that  of  the  clectnc 
cabs  circulating  in  Paris. 

The   pivot   steering   gear   has    the   advantage   over   other 

forms  of   steering  gears    that  when  its  parts  are  property 

idimcniioned  the  a;<es  of  the  various  wheels  always  meet  in 
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one  point,  for  any  position  of  the  steering  wheels,  and  there 
i^  therefore  no  dragging  of  any  of  the  wheels  when  turning 
corners,  Another  advantage,  and  the  most  important,  lies  in 
the  fact  that  the  force  due  to  the  running  of  the  wheels 
against  obstacles  in  the  road  is  transmitted  to  the  steering 
lever  throtigh  a  much  shorter  lever  arm  in  the  case  of  pivot 
steering  than  if  3  swiveling  forecarriage  is  used.  The  length 
of  the  lever  arm  here  In  question  is  the  distance  between 
the  center  plane  of  the  wheel  and  tlie  prolongation  of  the  ctnter 
line  of  the  bolt  or  stud  on  which  the  steering  ^piudlc  turns,  31 
the  distance  from  the  ground  at  which  the  obstruction  strikes 
the  wheel.  With  steering  apindks  as  originally  made,  this 
lever  arm  can  easily  be  made  short  enough,  so  that  the  steering 
of  a  light  carriage  over  good  roads  does  not  produce  any 
unusual  faiig'ue;  but  for  vehicles  of  heavier  weight  and  for 
high  speed  and  bad  roads  it  has  been  found  thai  the  trrcvcrsi- 
bility  of  the  ordinary  pivot  steering  gear  is  insufhcient,  and  that 
cither  an  irreversible  transmission  member  has  to  be  inter- 
posed between  ottering  spindle  and  steering  lever,  or  ehe  the 
length  of  the  lever  arm,  alluded  to  above,  has  to  be  reduced 
more  than  is  possible  to  reduce  it  while  retaining  the  original 
form  of  steering  spindle, 

A  number  of  manufacturers  have  sought  tO  solve  the  prob- 
lem in  the  former  manner,  while  others  have  changed  the  con- 
struction of  the  steering  spindle.  Wc  wilJ  follow  the  latter 
in  the  present  arttde. 


Fio.  1. 

The  pivot  steering  axle  in  its  simplest  form  is  shown  in  Fig- 
I.  The  axle  is  forked  at  the  ends  to  receive  the  steering 
spindle.  A  holt  pasi^es  ihrnugh  iTic  head  nf  the  steering 
spindle  and  both  arms  of  the  fork,  and  around  this  bolt  the 
spindle  swivels. 
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Fl<:.  a. 

In  Fig.  2  is  shown  an  improved  steering  spindle,  designed 
to  reduce  the  distance  between  the  center  of  plane  of  the 
wheel  and  Ihc  center  of  the  swivel  pin.  The  head  o£  the 
steering  spindle  is  arched,  and  the  connection  between  axle 
,ind  steering  spindle  i^  made  by  two  shoulder  screws.  The^e 
hboulder  screws  pass  through  hardenrd  steel  bushings  in  the 
fork  arms,  and  screw  into  the  head  of  the  steering  spindle 
Ihcy  are  provided  with  lock  nuts.  The  Inner  flange  of  the 
huh  just  clears  the  shaft  and  the  distance  from  the  center 
of  the  screws  to  the  center  of  the  wheels  is  from  2  to  aj^  in. 
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While  there  is  u  gain  in  this  direction,  (here  is  ccI^ainly  a 
lo^i  in  another  one,  a<i  the  forgmg  and  Unisiiing  of  the  sl'cer- 
ing  spindle,  Fig.  i,  rtquire^  considerably  more  work  than  does 
llie  forging  and  finishing  of  the  spindle  fhown  in  Fig.  i. 


^ 


Fiii,  3. 

In  the  steering  axle  shown  in  Fig.  3.  llie  line  running  through 
the  L-enier  uf  the  steering  pivoi  is  slanting,  and  intersects  the 
line  mnTiLng  vertically  through  the  center  ui  the  wheel  at 
the  paint  where  the  latter  strikes  the  grovmd,  or  a  little  above 
this  point.  As  it  is  Lnrge  obstacles  especially  thai  ought 
to  be  guarded  against,  it  i^^  well  lo  plate  the  point  of  inter- 
?»cction  about  2  in.  jbove  the  giotlnd.  Thi*  form  of  steer- 
ing gear  is  perfectly  irreversible.  In  turning  (he  wheels  out  of 
the  firaight  forward  position,  Ihey  assume  a  slanting  position, 
and  (here  h  therefore  a  somewhat  greater  strain  on  the  spokes 
than  if  the  wheels  turned  around  a  vertical  center  line. 

In  Fig.  4  is  shown  a  steering  spindle,, with  hub,  in  which 
the  center  of  rotation  of  the  spindle  is  inside  the  huh,  coinciding 
ivilh  the  center  of  the  wheel,  The  two  views  shown  fully  ex- 
plain the  con<.lruction  The  hubs  have  to  be  rather  large  in 
diameter,  and  bfdl  beiirinig»  arc  be^t  adapted  tr>  this  steering 
spindle.  These  wheels  always  retain  a  vertical  position,  and 
the  steering  gear  is  absolutely  irreversible.  The  steering 
spindle  here  IHustratcd  is  that  of  the  llaynes-Apperson  Co. 
Similar  steering  axles  are  made  by  the  Riker  Co.  and  by 
Clubbey  and  Southey  in  England. 

Steering  spindles  arc  now  often  pivoted  on  ball  scats.  whicJi 
rtdueeii  the  force  required  (o  turn  them, 

In  Fig=,  2  to  4  are  ilhistrated  the  modification^  of  form 
given  to  the  pivnl  fleering  gear  to  render  it  irreviTsibk*.  A 
number  of  other  modification'^,  to  be  described,  havp  the  nhject 
of  reducing  the  cost  of  construction.  Examples  of  such  modi- 
fications are  shown  in  Figs-  5  and  fi. 
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Fic.  5. 

The  a?cle.  Fig,  5.  is  npsct  and  rounded  at  the  end,  and  is 
drilled  and  lapped  to  recctvr  a  stud  thread  at  one  end.  The 
head  ui  the  fleering  Spindle  is  bored  and  fits  over  this  stud. 
The  head  is  provided  with  a  Range  at  the  Upper  end  which 
parses  under  a  forged  lip.  fastened  lo  the  axle,  thus  preventing 
the  >pindle  from  slipping  on  the  stud  when  the  vehicle 
pasws  over   rnugh   roads. 

The  axle  ^hown  in  Fig.  6  is  also  upset  and  rounded  at  the 
ends,  and  has  in  addition  a  piece  welded  on  either  end  at 
riglit  angles  tn  the  center  line  of  the  axle.  The  construction 
ii  perfectly  plain  from  lite  sketch-  The  spindle  h  prevented 
from  slipping  by  the  same  means  ns  employed  in  Fig.  j. 
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Fic.  4. 
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A  Mixing:  Valve  for  the  Trade. 

We  illustrnic  herewith  iwu  forms  oE  mixing  vMivva  which 
ba*c  hecti  ilcsigncd  lor  use  on  gasolitic  fiieiiic*.  THcy  take 
rhr  plact  of  carbureters.  an<l.  for  certain  imrposes.  users  have 
utJ  them   imirc  cflRcicnt  arnd   reliable  in   every   way.     The 

nistrucfioti  iti  these  valves  is  very  simple,  and  Iherc  is  no 
liability  o£  ihcir  provuiK  truiiUlcsonic  after  having  been  in 
ustr  »  ihort  while.  The  niani|niiaiion  ih  >^o  iiimpk-  that  i(  can 
be  und<irstoii<l  by  any  (i»c  and  it  is  iiol  clifticqlt  to  secure 
j[ood  results. 


5imaii»MA4 
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Fro    I.— AKCLR  PrtTtERN. 


Fl(t,  3. — VpRTICAt.  PaTIEKN. 


Referring  to  the  sectional  views,  it  wiP  be  seen  that  the 
ralvc  disk  II  h  hcU\  against  tis  seal  by  a  lighl:  spring.  M. 
LThe  seal  of  ihis  valve  is  wide  :ni'I  the  port  npcriijig  slightly 

allTf  in  diiimcter  than  the  pipe  icunneciions.  The  body  uf 
\Uc  valve  L  below  the  valve  disk  is  of  hill  iirt-n,  At  (he  side 
of  ilic  valve  bo<Jy  is  a  fiasohnc  inlet.  B,  tapped  for  I'^-yn.  pipe 
thread.  From  the  side  gasoline  inlet  B  a  passageway  of  ample 
area  leads  ^in^mnd  and  through  the  valve  body  and  is  in  com- 
nronication  wilh  ihc  main  vailve  seat,  The  opening  of  this 
Iias^aRcway  K  into  the  vafvc  seat  is  controlled  by  a  small 
needle  valve,  F.  which  has  an  intliculor  arm,  G.  in  connection 
thifcwith.  iind  the  wheel  hauflle  A  on  ihc  end  oi  the"  valve 
stem  can  he  engraved  lo  show  diiifcrent  degrees  of  opening- 
llic  ii'nivc  stem  F  has  a  large  size  stuiffing  box,  H.  so  as  lo 
enable  il  lo  be  well  packed  to  prevent  leakage  of  gasoline. 

The  operation  of  the  mixing  valves  is  ss  follows;  When 
ihc  engine  draw»  io  tlie  charge  the  vacuum  allows  the  pres- 
fUTc  of  the  atmosphere  to  act  upon  lliq  disk  K  and  open  same; 
at  ilip  san^c  time  the  gasoline  inlet  K  is  uncovered  and  the 
rcuuircd  amoimt  nf  ga&olinc  is  injected,  thus  forming  the 
charge.  The  pass^agcway  (rom  the  gasoline  inlet  B  lo  the  gas- 
oline owtlrt  K  is  «o  arranged  that  the  end  of  the  regulating 
valve  in  the  fatier  is  as  close  lo  the  seat  E  as  posiiible.  and 
lau  \cry  lillle  clearance.  The  result  of  \\m  is  that  gasoline 
is  mjccled  in  the  form  ol  a  spray,  thus  mingling  thoroughly 
wUh  the  air  admitted  through  the  opening  C.  On  the  return 
Mrokc  of  the  engine.  »5  the  charge  is  compressed,  the  inter- 
nal pressure,  assisted  by  spring.  M.  closes  the  mam  valve  disk 
E  very  quickly,  which,  in  turn,  closes  the  opening  of  the 
gsbGline  inlet  K,  and  fiirlbcr  injection  of  gasoline  is  prevented. 


"I  he  small  needle  valve  F  thai  controls  the  flow  oi  the  na^u- 
linc  to  the  ga^^olinc  inlet  K  h^s  a  long  taper  bearing.  aJid  the 
stem  ihreadii  ftre  ni  fine  pitch;  tliius  very  close  adjustment  can 
be  secured,  and  (he  ainnunt  of  gasoline  injected  can  be  regu- 
lated to  a  nicety.  As  the  wheel  handle  A  can  be  engraved 
with  tiotches  to  show  the  different  degrees  of  opening,  it  re- 
quires very  little  instruction  lo  enable  an  inexperienced  op- 
erator to  properly  manipulate  the  valve.  The  port  openmg 
in  the  main  valve  disk  E  is  always  one  size  smaller  iJian  the 
l>ips  connection— that  is,  for  instance,  a  ij^-in.  valve  has  i-in. 
opening  through  the  seat.  The  result  of  choking  the  port 
opening  is  lo  cause  the  valve  to  have  greater  lift  when  open- 
ing, due  to  the  increased  draft  of  ;iir  through  same.  These 
tnixing  valves  arc  best  used  with  a  float-controlled  tank  of 
ctvcrflow  Clip.  ¥iO  that  the  level  from  w^hich  the  gasoline  is 
drawn  is  always  a  Tittle  below  that  of  the  opening  B,  thus  pre- 
venting the  gasoline  from  accumulating  in  the  air  pipe  i)i 
ca.-ic  the  valve  disk  K  fails  to  seat  tightly. 

The  Lunkcidieinief  Co.,  Cincinnati,  are  the  makers  of  these 
v;ilvcs- 


A  Simple  Steering:  Axle. 

By  P.  M.  Heldt, 


The  forging  of  the  forks  at  the  ends  of  steering  axles  is  n 
piece  of  work  which  reijuires  constderable  skill  and  time- 
After  being  lorgcd.  these  torks  must,  as  a  rule,  be  finished 
ail  around,  which  also  takes  considerable  time.  It  is  for  this 
rea.son  that  steering  axles  of  the  usual  construction  are  rather 
expensive. 

The  writer  would  therefore  recommend  for  vehicles  in 
which  beauty  of  design  is  not  a  primal  consideration  the 
axle  shown  in.  the  accompanying  drawing,  which,  with  the 
exception  of  the  forging  in  the  center,  he  found  on  an  elec- 
tric vehfcle  in  Chicago.  The  vehicle  in  question  had  a  solid 
reach  and  no  fifth  wheel.  The  center  piece  was  therefore 
not  rct[uir»d. 


o  ,    °     "  O 
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The  axle  shown  is  light  and  strong  and  can  be  built  at  low 
co!)t.  Tt  consists  of  two  straight  iron  tars  OA  x  H  in,  and 
one  bracing  bar  i'/i  x  .'4  in.,  bent  as  shown.  The  three 
l>ai"s  are  riveted  together,  as  seen  from  the  drawing.  The 
center  piece  is  a  forging,  bored  to  receive  the  pin  of  the 
reach.  It  is  riveted  to  the  axle  The  .steering  knuckles  arc  as 
,  usual. 

Steering  axles  are  vei^  often  made  too  weak.  As  a  con- 
seqtu-iTce  the  steering  wheels  spread  and  bind  on  the  axle, 
resulting  in  a  great  loss  of  power. 


The  scheme  to  operate  a  line  of  horseless  carriages  in  (he 
parks  and  on  Kudid  Ave.,  Cleveland,  O.,  has  l>ccn  abandoned 
for  an  indcliinite  period. 
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COMMUNICATIONS. 


A  Race  in  Kansas  City. 


A  "Dead  Beat"  Float  Tanlc. 


Reading,  Pa.,  April  23. 
Editor  H<irsck-ss  Age: 

Voiir  luitv  following  E.  R.  N.'s  letter  in  your  issue  of 
March  jS  i^uKKests  llut  a  little  Ptory  ni  ovir  cxperienee  with 
floats  may  be  of  interest.  In  our  earlier  vehicles  we  used  a 
pump  for  maintaining  llic  gasoline  level.  The  added  cmnpH- 
cation  with  it>  added  liability  of  getting  out  of  order  did  not 
please  us,  althoutih  as  a  whole  the  system  gave  fair  satisfac- 
tion. We  therefore  ma<le  ninny  experiments  to  eliminate  the 
pump,  and  we  have  used  floats  in  the  main  fuel  tank,  in  aux- 
iliary tank«  and  in  mixer  chamlxr.  and  are  ntjw  using  a  light 
float,  cylindrical  in  shape  anr]  adajited  to  rise  and  fall  in  a 
cylmdrical  chamber,  much  the  same  as  in  the  Longuemare, 
excepting  that  we  have  one  moving  part  only.  We  found  that 
in  the  main  tank  the  fK)at  was  afTeclcd  by  inequalities  in  the 
road,  variations  in  grade,  changes  of  speed  or  any  other  ciiuse 
that  disturbed  the  gasoline.  We  tried  to  uvercome  thi.^  by 
using  globular  floats  and  by  using  a  multiple  number  of 
lloats  mounted  on  equalizers,  none  of  which  gave  abrttlute  sat- 
isfaction. 

Our  final  form  is  very  light,  has  no  piviits  or  frictitmal 
parts,"  is  concentric  with  its  chamber  and  with  the  cr>lumn 
of  gasoline  in  which  it  floats.  N'o  variations  in  angle  c;in  iiO'ect 
it.  The  supporting  cnhmin  of  the  gasoline  is  so  thin  between 
the  float  and  its  concentric  wall  that  its  own  friction  prevents 
slopping,  and  being  balanced  by  ihe  concentric  column  of 
gasoline  it  cannot  be  affected  by  jolis,  because  the  gn^oline 
receives  the  same  impulse  as  the  fluat  nn<l  one  l)alanci.'>  the 
other. 

W'c  consider  it,  therefore,  a  "dead  heat."  It  is  furthermore 
extremely  simple — so  simple  that  we  hmk  back  on  our  long 
scries  of  experiments  and  wonder  why  it  tnok  so  long  to 
reach  this  desired  point.     Vuurs  very  truly. 

DUKVKA   I'UWKR  CO.. 
Ky  Cha?.   K.  Duryea. 


Size  of  Wire  for  Sparl^  Coil. 


Editor  Ilurseless  Ai,'e: 

Kindly  advise  me  what  gauge  and  quantity  t)f  wire  tn  use 
for  a  jump  spark  coil  suii.ihle  fur  igniting  a  i  h.p.  gasoline 
en;;ine  running  i.ooo  rev<.iluti"iis  per  minute;  also  stale 
wliether  silk  civend  wire  is  neeessary,  or  will  duubie  covered 
er>tt')n  do.  if  run  through  a  Iiath  m(  nmhen  paraftiiic? 

R.   II.  B. 

I  !»h<iuM  Um  nlmut  -S'*i.  11'  IT  14  wire  fur  ]irimary  single 
cotli>n  C'-vefed  and  snaU'i-d  in  i);ir;ifiine,  two  layers.  I*"i>r  the 
.seeitndary  1  hiivt-  umiI  N.i.  ,^0  single  .'■ilk  covered,  about  ,^ 
miles,  I  bclit-M.  I  vvm-.ntl  <<y,  i1k-  .•.eci-ndary  wire,  carefully 
in>i-.]aling  .:irl:  J.-iviT  \\i:h  a  l.iycr  <ii  tape  <-r  papi-r  until  llie 
cot]  was  ab-.nt  ,i  in,  in  diameter.  Too  miicb  care  canimi.  in 
my  Jnrlgnuiit.  be  inken  in  insulating  the  seci.'udary,  a?-  on  the 
insuliitiim  d«|i'iid>  rhr  *  !'i;i-ii'iii-y  of  llie  dil. 

E.  J.  STODDARD. 


Kansas  City,  Mo.,  April  24. 

Editor  Horseless  -Age- 
Kansas  City  is  preparing  for  a  grand  motor  vehicle  race. 
to  conic  ofT  during  the  time  of  the  holding  of  the  National 
Democratic  Convention  here.  We  have  written  a  number  of 
motor  vehicle  manufacturers  to  this  cfTcct,  and  asking  them 
to  what  extent  they  can  furnish  vehicles.  We  do  not  know 
of  a  time  since  the  industry  started  when  the  chance  for  them 
to  show  ofi'  to  the  nation  was  greater.  Thousands  of  people 
will  take  advantage  of  the  low  railrtjad  rates  to  come  and  see 
the  young  giant  city  of  the  West. 

We  will  be  thankful  for  communications  oflfering  sugges- 
lioiij?  and  advice  from  every  lover  of  motor  vehicles,  from 
niiiior  bir\rlfs  up.  The  scheme  is  to  be  an  all-around,  cvery- 
il;ij  iilYair  ior  ;imatei:rs,  with  regular  cvery-day  vehicles.  Will 
yi.iu  spread  the  matter  in  your  journal,  s'^  that  we  may  be 
able  t<)  reach  nil  manufacturers  who  will  take  an  interest  in 
what  we  Inppe  to  make  the  highest  grade  show  ever  made? 
Tlie  net  proceeds  will  go  to  the  fund  for  rebuilding  our  Con- 
vention Hall.  Kansas  City  will  put  up  the  best  she  has,  to 
(he  end  that  evi-ry  one  will  be  glad  they  came  and  took  a 
hand.     Verv  truly  yours. 

KANSAS  CITV  AUTOMOBILE  CO.. 
By  M.  C.  Clark. 


Removal  of  Hasbrouck  Motor  Co. 


The  Ha.sbronek  Motor  Co.,  of  Newark,  N.  J.,  has  pur- 
chased a  site  of  4  acres  in  the  t(nvn  of  Piermont.  N.  Y.,  with 
a  building  50  x  100  ft.  in  plan  and  three  stories  high,  and  they 
will  remove  to  their  new  iocalion  about  May  i.  Power  for 
the  plant  will  be  derived  from  a  gasoline  engine  of  the  com- 
pjtny's  own  build,  which  they  saj'  has  been  in  similar  service 
since  they  began  bu^iness,  In  addition  to  their  motor  car- 
riage work  the  company  intends  to  build  gasoline  launches, 
and  the  location  of  the  factory — not  far  from  Sparkhill  Creek — 
is  must  advanlagetju.-i  for  this  purpose.  The  entrance  to  this 
creek  from  the  North  River  is  just  south  of  the  "Long  Pier" 
at  I'ierniont.  and  affords  a  suitable  anchorage  for  boats  in 
process  of  repair.  The  New  Ynrk  City  office  will  remain  at 
(..S  Uroad  .Si. 

Commendable  Frankness. 


Since  wiiming  the  anlomobilc  race  on  April  14  Mr.  A.  L. 
Kiker  has  bee:i  appn  inched  by  a  great  many  owners  of  elec- 
tric traps  with  ihe  ri-mark,  "Why  can't  you  put  batteries  such 
as  you  U.Sid  into  my  carriage?"  He  invariably  says:  "I  can 
if  jiiu  wish  tu  get  new  batteries  every  time  you  go  out."  As 
expl.iined  before  in  this  coluiiMi.  the  batteries  which  won  him 
the  race  were  of  a  si>t'cinl  kind  and  were  fit  only  for  a  supreme 
etV<jrt.  In  iio  way  would  they  siand  ordinary  road  riding,  for 
when  they  g;ive  out  all  their  power  they  themselves  were 
"doiK-  uj)."  which,  as  title  e:ni  ste,  never  would  do  for  an  auto- 
mobile owner  who  wi-ihes  to  pet  real  service  out  of  his  rig. 
The  lca<l  [i!a;<s  of  a  battery  built  to  be  used  often  are  of  a 
thickness  .eufVuient  to  previiit  lerioration  before  at  least  half 
a  riozen  niiintbs,  accrdinii  to  rlie  number  ot  times  they  are 
dis«hnrg^;d  auil  rech:iri;i,-d,  but  <ine  discharge  was  all  that  can 
Ik'  expected  ir.mi  batteries  which  louk  Mr.  Riker  to  victory. — 
N'.   V.  Mail  and  Express. 
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The  De  Dion-Bouton  Piston. 


MM.  De  Dion  and  Boiiton  have  recently  imtcntcd  a  novel 
an^l  nicriloriou^  tkvice  fur  securing  ihc  wrist  pin  in  Ihcir 
pistuns.  Wt  ukc  tlie  folIawiiiK  description  and  cuts  Ironi 
Ln  Fmncf  Automobile: 


Fig.  1  is  a  section  and  Fig.  *  a  side  cJcvalion.  In  both  oE 
llicse  a  piston  is  shown  inverted  as  it  would  he  fof  the  pur- 
pose oJ  securing  the  wrist  pin  in  place.  Fig.  3  ia  a  plan  ol 
the  wrist  pin  in  detail.  It  will  be  seen  from  these  that  the 
wrist  pin  IS  slotted  at  each  tnd  in  f  f  and  drilled  w\[h  ihc 
conical  hole^  g  s-  Tht:  set  s>crews  sre  made  with  taper  ends 
fitting  into  these  holes,  and  it  is  evident  that  when  the  screws 
arc  set  up  tight  their  conical  ends  will  spread  the  ends  of 
the  wriM  pin  in  the  piston.  At  the  same  lime  the  ends  oE 
Ihc  set  screws  themselves  are  gripped  so  tiglitly  that  they  arc 
not  likely  10  work  loose;  but  for  hirthcr  precaution  the  pins 
k  can  he  dri^'cn  into  rhe  heads  oi  the  screws  to  lock  them 
aKAinst  turning^, 


Fio.  3. 


^ 


Storage  Battery  Problems.* 


By  E.  J.  W*d«, 


riG.  3. 


Every  one  who  has  sivcD  any  thought  (o  the  principles  un- 
dcriying  the  chemical  storage  of  electrical  encrg>'  miut  at  some 
time  or  another  liave  been  struck  by  the  exiraordinary  fact 
that  in  spite  of  the  theoretical  reversibility  of  every  galvanic 
combination— and  their  name  is  legion^yet  one  and  Jim:  only 
out  of  the  whole  number  is  cunimcrcially  feasible,  su  tllat  at 
the  present  day  storage  cells  may  at  once  be  classified  thus: 

Practical:    Lead— sulpli uric  acid — lead  peroxide  cells. 

Unpractical :     All  others. 

Such.  howevL-r.  being  the  itatc  oi  affair^  it  appear^  a  fairly 
^aie  inference  that  this  s]:>ectal  combination  mast  possess  dis- 
tinctive features  not  -iliared  by  any  other,  or  at  lea*t  by  any 
uther  whose  cost  is  uot  prohibitive,  and  oii  examination  this 
Mxon  proves  to  be  the  case. 

Several  noteworthy  features,  each  contributing  toward  its 
sticccss,  might  be  cited;  but  the  really  unique  characteristic  of 
the  combination  ag  a  wliole  licj  in  the  fact  that  the  electrodes. 
the  active  materials  and  the  coinpoundi  produced  from  them 
are,  under  every  normal  condition  of  use,  all  insoluble  in  the 
electrolyte  employed. 

In  every  other  galvanic  combination  witii  which  commercial 
storage  has  been  attcnipti-d,  one  or  both  of  the  electrodes  or 
active  materials  have  been  soluble,  and  this  solubility  has  in 
ilie  long  run  invariably  proved  fatal.  H  a  soluble  negative  is 
^l^ed,  and  the  majority  of  the  attempts  made  have  been  in  tliis 
direction  by  substituting  zinc  for  lead,  the  metal  can  only  be 
rfdcpositcd  effectively  under  certain  conditions  and  (or  a 
litniied  niinbcr  of  times.  If  the  positive  is  soluble,  as  for  in- 
Plince  m  the  enriy  attempt  of  Messrs.  Thomson  and  Houston 
to  adapt  the  Dantetl  cell  to  storage  purposes,  there  lis  the 
additional  tmtiblc  that  its  soluble  salt  irevitably  reaches  sooner 
or  later  to  the  negative  electrode,  where  it  is  also  deposited 
and  sets  up  destructive  local  action.  The  latter  objection,  of 
cour-ic,  applies  tu  all  kinds  of  fluid  depolarizing  agent.i. 

For  tlic^c  among  other  reasons,  the  difficulties  in  the  way 
of  constructing  succt^ssful  storage  cells  witli  soluble  electrodes 
have  up  tiTl  now  proved  insurmountable,  while  a  ?ccond  com- 
binatiOD  which  folluws^  the  lines  of  the  lead  accumulator  and 
only  forms  insoluble  compounds  at  both  poles  yd  remains  to 
be  discovered.  So  advantageous,  however,  to  the  *lcctrical 
induMry  tniglit  be  the  results  attending  the  introduction  of  an 
altogether  new  type  of  cell  possessed  of  greater  capabilities 
than  those  now  in  use,  and  so  considerable  should  be  the 
reward  of  its  inventor,  that  the  subject  well  juerits  further 
investigation  and  experiment  in  both  directions;  but  I  incline 
to  the  apparently  paradoxical  opinion  that  the  solution  of  the 
problem,  if  any,  wiU  be  an  insoluble  one.  Also,  I  think  that 
considering  the  extent  to  which  the  field  has  already  been 
worked  over,  success  h  most  likely  to  be  attained  by  the 
utilisation  of  some  of  the  less  studied  and  more  obscure  re- 
actions into  which  the  mctah  enter. 

On,  turning  our  attention  again  to  the  lead — sulphuric  acTd— 
lead  pcroxule  rnrtilMn.atinn.  tlic  storage  cell  of  commerce,  a 
second  remarkable  fact  encounters  ue.  We  find  that  although 
these  cells  have  now  been  manufactured  and  usfd  on  a  large 

•  Abstract  of  paper  read  before  ihc  Institution  of  Electrical 
Engineer*,  March  Z2d,  1900. 
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cmiiicrclHl  }rcalc  fur  close  uxHiii  20  years,  and  during  that,  time 
h:ivc  Uf  ri  llic  subject  nf  frciiiifnt  l;ilnirali>ry  invicstigahon^.  it  is 
i.iilyL'tdcruiiu-ly  svtded  wh;u  arc  i1k-  exact  pliysicaj  and  cliciuical 
changes  takitig  \A:ice  in  thctii.  N'ow  this  is  a  inu!>t  un&nti&fac- 
lory  state  uf  affairs.  If.  as  is  nut  iiu[iossiljIe.  wc  may  always 
have  to  depend  on  this  o»e  canibinatinn  ior  all  practical  elec- 
tric sloraBC,  it  becumes  nf  the  Breatust  [mporLaDCe  to  dctcrniioe 
whether  iiB  capahilttics  have  already  been  developed  tci  their 
uiinosL  limits,  or,  if  not,  in  wliat  directions  further  advances 
are  possible;  but  how  can  this  be  done  without  any  certain 
lia!>i6  to  work  fronii' 

The  la.sl  (5  years  Iiavc  wiliics^pd  more  iinprDvcnR'nts  in  iicad 
accumulators  llian  might  at  firai  -ig^ht  be  apparent  from  an  in- 
spection of  tile  cells  themselves,  for  they  have  consisted  not 
so  much  In  any  radical  altcralions  oS  type  a^  in  a  better 
understanding  of  the  oielliods  oi  treatmenl,  the  prcjccsscs  of 
manufacture,  and  the  proper  proportions  and  relations  of  the 
various  component  parts — a  general  readjustment,  in  fact,  of 
many  details  all  tending  toward  one  common  end^  and  result- 
ing in  an  apparatus  far  better  able  to  m«ct  the  reqvtiremenis  of 
its  users. 

On  the  other  hand,  there  are  indications  that  empirical  ex- 
prrimenting  has  nearly  reached  its  limits,  for  J  do  not  think 
that  many  of  these  iniprovemcTits  have  been  made  very  re- 
cently. It  is  true  that  within  the  last  few  years  there  have 
been  numerous  aiiempif,  as  the  Patent  OfSce  records  bear  elo- 
quent witness,  to  reduce  the  weight  of  ihc  cell^  in  order 
bftter  to  adapt  lliem  for  traction  purposes  generally,  imt  more 
e^peci^lly  for  use  in  etecirk  automobiles.  Time  and  trial  have 
Filreaciy  pronounced  their  judgment  on  most  of  them.  A  few 
survive,  but  whether  their  sutn  total  of  usefulness  shows  any 
increase  over  earlier  types  appears  to  be  doubtfuL  It  has,  of 
cnwrse,  long  been  known  that  weight  could  be  considerably 
ri'iliiced  at  the  expense  nf  life  and  durability,  if  circumstances 
rendered  it  desirable  to  do  so ;  but  unless  the  one  factor  is 
improved  without  depreciating  the  other,  that  in  ilscif  hardily 
constitutes  any  real  advance. 

In  recent  years  the  rapid  advances  made  in  our  knowledge 
of  physical  chemistry  have  provided  murh  evidence  obtained 
from  very  different  sources,  such  as  the  properties  and  W- 
havior  nf  alloys  and  nf  aqueous  solutions,  all  tending  to 
prove  that  substances  may  exisii  whose  cnmiionent?  do  not 
apparently  follow  the  law  of  combination  in  nndtiplc  propor- 
tions, and  yet  must  in  (ilhcr  respects  be  regarded  as  true 
tnoleciilar  and  chL-micnl  cnmpnunds.  Of  thi^,  nature  are  the 
compounds  normally  formed  during  the  discharge,  rcver^l 
and  recharge  of  a  lead  celt. 

From  this  basis  of  theory  wc  can  n<fw  proceed  lo  the  con- 
sHeratinn  of  some  points  of  more  direct  practical  importance. 
In  the  first  place,  if  it  is  Irue  that  thi-  mnli-cides  of  active  ma- 
terial inevitably  cease  liberating  the  dcciricnl  encrgj-  when 
thy  arc  aboul  50  per  cent,  sidphated  f  giving  on  analysis  44  per 
cent.  I)y  weight  nf  imaltered  pemxide  at  the  positive,  and  40.5 
per  rent,  nf  uncombined  Ica^  at  the  m-galive),  owing  to  a 
sudden  and  large  increase  in  their  electrical  resistance  at  that 
stage,  then  the  actual  performance  of  commercial  storage  cells 
approaches  far  nearer  tn  the  ttiearetic.illy  possible  maximum 
than  hns  hitherto  been  suppn^cd. 

If  it  could  be  effected  electrically,  the  complete  stilphation 
of  1  lb,  of  lead  would  lilirraie  itSf  ampere-hours,  and  the 
complete  rcdnclion  to  sulphate  of  i  M>.  of  (end  peroxide.  Toa.S 
ampere-hours;  but  F  consider  that  the  rca!  stanclard  of  prr- 
fr.ction  should  he  just  half  Ihete  vahic^ — that  is.  513.25  and 
51.25    ampere-hours     respectively.       CTIie     figures     for     the 
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peroxide  arc  based  on  the  assumption  tlui  its  proportiooal 
composition  is  Pbd;  if  it  is  hydraicd  its  possible  output  will 
lie  slightly  le&s.J 

The  active  materials  of  well-designed  and  properly  fornwd 
Plante  type  electrodes  du,  I  ibink,  often  approximate  lo  these 
outputs  when  discharging  at  low  rales,  say  in  nine  to  twelve 
hours;  and.  judging  from  the  analyse:^  of  the  positive  paste  in 
the  e.p.s.  cell  tested  -by  Professor  Ayrton  in  1890.  the  active 
inalerial  of  Kaure  type  electrodes  is  also  capable  of  doing  S(.i ; 
but  in  this  special  inslani^e  the  previous  treatment  of  ihe  cell 
was  exceptionally  favorable,  ami  as  on  a  12-hour  discharge 
rate,  its  caiiacity  came  out  about  ^3  per  cent,  above  its  listed 
value,  it  had  evidently  l>ccn  worked  up  to  a  state  of  elhciciicy 
but  seldom  attained,  still  less  maintained. 

In  practice,  pasted  electrodes  hardly  ever  give  more  than 
30  to  40  ampcre-bours  per  t>ound  of  positive  or  negative  active 
material,  while  about  half  llicse  values  is  probably  a  more 
usual  figure,  for,  allhougli  tlie  specific  output  of  the  active 
materials  in  new  electrodes  is  often  high,  yet  in  many  cases 
It  decreases  considerably  with  use,  and  if  the  electrodes  are  of 
faulty  design  or  raantifaclure,  or  the  cells  oot  properly  looked 
after,  it  may  drop  to  almost  any  extent, 

HDwe\'cr,  with  all  electrodes,  whether  of  the  Planle  or 
Faure  type,  there  is  a  very  considerable  falling  off  in  the 
specific  output  of  the  active  materials  as  the  discharge  rate  is 
increased.  The  exact  amount  and  curve  of  decrease  varies 
uhh  every  different  m;ike  of  cell,  but  the  bcq  of  them  do  not. 
al  a  three-hour  rate,  give  more  than  iwo-thirds  lo  three-fourths 
nf  their  output  on  a  9  to  12  hour  rate;  while  if  discharged  in 
T  hour,  their  output  is  only  about  one-half,  or  even  less.  After 
fill,  then,  there  is  still  some  considerable  margin  left  for  im- 
[.ruvenients  in  the  ratio  of  output  to  weight,  especially  when 
rapid  discharges  are  required,  and  these  are  often  precisely 
the  cases  where  a  reduction  of  weight  would  be  of  the  most 
iinportanot'  and  use,  provided  it  were-  not  effected  at  a  Racrifice 
'■f  durability, 

ft  if;  evident  that  to  obtain  the  niaximuni  output  from  any 
artive  material  the  electrolyte  mu.'^t  have  access  to  each  of  its 
individual  molecules  so  as  to  include  them  all  in  the  eleclro- 
l_vtic  circuit,  and  its  porosity  therefore  must  be  thoroughly 
ntolccul.nr.  That  is  to  say,  in  additirm  tn  the  spaces  that  exist 
l>etweefi  the  small  visible  particles  of  material^  each  of  these 
[-liirticlr^i  must  itself  bL-  porous  throughout-  Most  negative 
iiclivc  mattri.il  necessarily  fulfil?  thi?  condition,  as  the  electro- 
lytic reduction  of  the  oxide  or  other  insoluble  silt  employed 
Kinst  leave  each  molecule  ni  lead  surrounded  by  a  space,  alst* 
of  molecular  proportions,  previously  occupied  by  the  Other 
elements  in  combination  with  it. 

The  case  of  positive  active  material  is  somewhat  different. 
If  it  is  prepared  from  salt';,  such  as  lead  '^ulphale  or  lead 
chloride,  pos>iessiTiig  about  twice  the  bulk  or  linlf  tlie  density 
of  lead  peroxide,  its  molecular  porosity  is  initially  provided  for 
jusl  as  it  Is  in  ncRalivc  active  material;  hut  if  it  is  nbtaTned 
from  litharge  or  minium  or  other  couipounds  whose  density 
is  ahmit  the  same  as  that  of  the  peroxide  itself,  it  is  not.  at 
first  *ight,  evident  how  it  can  posses?  any  porosity  beyond  the 
spaces  between  irs  visible  paf1icle«,  while  If  it  W  produced 
from  solid  metallic  lead  by  a  formation  of  the  Plantc  type  no 
fjnrn?ity  of  any  kind  seems  tn  be  provided  for.  In  all  thc-^e 
cases,  however,  the  niatcrlaU  before  bcinp;  pcroxldijied  no 
doubt  pas*i  through  an  intermediate  stage  of  partial  sidphation. 
SLXompanicd  by  a  proportional  increase  in  bulk,  so  th^il  in  this 
respect  the  conditions  are  to  some  degree  the  satue  as  if  lead 
sulphate  Iwd  been  the  original  raw  material.    Thai  some  such 
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i;njwth  oi  the  pu^uvc  active  malcrial  docs  Ukc  placi:  tluring 

lA-hicli  nimost  invariably  aiund>  this  process,  whether  llic 
citctr^xdcs  be  vi  iIk  formed  or  piiialcU  varicLy. 

Bui  ahtiuugli  the  {mrr-;  Jiid  spHciiig  arc  ihrrc.  Lhry  arc  quite 
tiradcqualc  to  contain  anytliing  appruaclung  the  amount  of 
electrolyte  requited  for  ihc  full  discharge  ttf  the  active  ma- 
tirial  surrounding  tliciti.  Ncgalivt-  active  iiuicnal  MiJficicntly 
fHjrims  to  huld  iis  nwn  vuliimt;  iif  liijnid  wtil  liave  wbal  i> 
wnwtimts  incorrtctiy  called  A  "riciisity"  of  5.7  (.ha'f  tlic 
density  ol  siOid  liad,  11.4),  or,  as  1  preier  lo  lenn  it.  a  50  [wt 
ccrnt.  |>uri>>ity,  and  tltis  i^  n  guud  :ivcrjigc  tigure  for  ilie 
TslKingy  lead  in  cvnmierciat  cells.  Lead  pcruxtde  being  tutktcr 
tharn  lead,  positive  material  is,  as  a  rule,  not  nearly  so 
pi^rous,  and  a  good  average  material  will  certainly  not  hive 
more  tlian  a  jj  per  cent,  puro^ity,  or  a  so-called  density  uf 
alK.Hit  6.3  (iwo-lhirds  that  of  solid  PbO»,  9.45).  and  it  will 
only  contain  onc-haif  its  own  volume  of  electrolyte. 

Now.,  sohd  lead  rtijitires  abi*ut  24  timc^  and  solid  peroxide 
about  16  times  their  volumes  of  dilute  stilphuric  acid,  sp,  gr. 
j-^c»,  for  their  50  per  cein.  sulphation,  witli  a  fall  of  acid 
strength  to  ^p.  gr.  1,150,  so  thai  negative  and  positive  active 
uiateri^ils  uf  gaud  average  porosity  can  only  contain  about 
i-i4t!t  and  i-j^d  respectively  "f  tJ»e  quantity  of  electiolylc 
necessary  for  their  coniiilelt  discharge  under  ttiese  conditions. 
E\en  it  the  whole  of  the  aCid  were  abstracted  from  the  sohl- 
tVon  in  the  pores,  leaving  nothing  there  but  water,  then  the 
negative  and  po^ftivc  active  materials  could  respectively  con- 
uin  only  about  r-Sih  and  i-iith  of  (he  nece^-^ary  amounts  oi 
t  200  add,  or  alwmi  i-yth  and  i-iotli  \i  I-300  acid  were  em- 
ployed. These  figures  show  very  clearly  how  entirely  the  out- 
put of  a  lead  cell  is  dependent  on  the  diffusion  of  acid  from  the 
main  hndy  of  the  electrolyte  into  the  depleted  solution  in  the 
pores  of  its  active  materials. 

Il  is  impossible  lo  say  llif  exact  proportions  tfl  winch  the 
different  jjarts  of  the  active  materials  will  contribute  toward 
ihe  discharge  cnrrcnt  on  first  closing  the  externa!  circuit,  for 
thi>  largely  depends  on  the  relative  resistances  of  the  electrolyte 
Jind  Ihc  active  nuiJeriale  themselves— a  very  problematic  ques- 
tion. Lead  in  a  solid  state  has  only  about  onc-twe[fth  the 
condtictivity  of  copper,  and  in  the  porous  condition  its  specific 
CsiHtaiice  (?  nimost  cerlain  In  be  very  much  higher,  bnt  even 
flien  it  is  no  dmthi  ciHjviderably  Ics^  than  that  of  the  electro- 
lyte; 90.  as  regards  the  negative  electrodes,  the  layers  of  active 
material  ne.Trc*t  to  the  oj*posing  positives  will  (end  to  suj>ply 
more  than  their  due  share  of  the  tulal  current,  On  the  other 
luind.  althnttgh  lend  peroxide  is  fine  of  the  best  conductors  of 
electricity  of  any  solid  compound  aulmaticc  not  entirely 
metallic,  ils  «;pecific  resistance  j<  of  the  order  of  a  lluid  electro- 
lyte, and  is  prnhaMy  higher  than  that  of  the  ordinary  acid 
-inlution  in  a  cell;  therefore,  at  the  positive  clcctnidc  it  is 
JipitMiblc  that  at  first  the  inner  layers  of  active  innteria!  ntay 
ditcharge  a  litile  more  rapidly  than  the  01  hers. 

At  b^^>th  electrodes,  however,  the  distribulion  of  the  work  is 
jilto  affected  by  other  conditions,  such  as  the  nature  and 
lK>«t(ion  of  the  condiiciing  support,  and,  on  the  whole,  it  will 
Ik:  simpler  and  not  niurh  ami^*  to  awnme  that  the  initial  eon- 
InliTiiion  of  every  molecule  of  active  material  to  the  discharge 
i»  .tpproximalely  enual.  prcividcd  (hat  ^ufficicrit  time  has 
jClapteil  vince  the  [vrcvious  charge  for  the  strength  of  the  acid 
h»ri'>nKhIy  I"  eifu.iliKe  itself  throughnut  the  pores, 

Hill  this  stair  nf  affairs  ln-gins  to  niter  immediately  after 
itjc   di?eharging    lias   commenced.      The    diffusion   not    Iwing 


siifticienily  rapid  lo  supply  acid  to  all  part?  of  the  electrolyte 
i\-<  fast  us  it  i<i  being  withdrawn  by  the  active  tnatcrial,  the 
■■oltuirm  liecomes  graduated  into  a  eyries  of  layers  or  strata 
(;t!.suming  the  active  materials  are  of  uniform  porosity 
thriinghoittj  of  different  strengths,  those  layers  directly 
adjacent  to  the  surface  undergoing  practically  no  alteration, 
while  the  innermost  layers  will  be  the  most  weakened. 

This  change  must  necessarily  he  accompanied  by  a  varia- 
tion of  the  r.m.f.'s  acting  at  different  part?  of  the  active  ma- 
tcriaU.  fur  it  ha*,  been  demonstrated  by  several  tesearche*  that 
iht  c.ui.f.  of  a  le,id-lc.td  peroxide  coiiple  in  dilute  sulphuric 
acid  depends  on  the  strength  of  the  electrolyte.  Roughly  speak- 
ing, it  slowly  decreases  from  2.05  voUi  in  1,200  acid  to  1.85 
vnlth'in  abiuit  l.OJtO  acid,  and  then  drop^  away  rapidly  tti  1,45 
volts,  the  e.m.f.  m(  the  cnnple  in  pure  water. 

—  The  Mechanical  Engineer. 
(  7~f  ie  ei/ntittueid.y 


The  Races  at  Nice. 


The  follawing  are  names  and  times  of  arrival  of  the  leaders 
in  the  several  events  oi  the  Nice  races,  beginning  March  ^5: 

Nice  to  M.-^rseilles,  201  kjlometera  (.125  miles). 

Series  A  (Motor  Cycles,  Motor  Bicycles  and  Voiturettes 
weighing  less  than  250  kilograms,  or  550  Ibs.).^Eighteen 
starters.  First  three:  (t)  Bcconnais,  3  h.  23  m.  11  g.  CPerfccta 
motor  cycle):  {2)  Teste.  3  h.  44  m.  23  s.  (De  Dion);  (3)  Mar- 
celUn,  3  h.  46  m.  iis.  (Perfecta). 

Series  B  (Motor  Carriages  and  Voiturettes  from  250  to  400 
kilograms  or  8S0  lbs.).— Five  starters.  Winner:  CIdrissy 
6  h.  7  m,  23  s. 

Series  C  (Motor  Carriages  weighing  more  than  400  kilo- 
grams).— Twelve  starters.  First  three;  (t)  Rent  de  Knyff, 
3  h.  25  m.  30  s.  {16  h.p.  I^anhard);  (2)  Gilles  Hourgieres, 
3  h.  32  ni.  I  ?.  (12  h.p.  Panhard);  I3)  Charron,  3  h,  33  m. 
(16  h  p.  Panhard). 

Rene  de  KnyfTj  motor  is  said  lo  be  capable  of  developing 
24  h.p..  and  the  complete  machine  wriHti-'  a  (inl?  over  2.100 
lbs.,  or  considerably  less  than  an  English  6  h.p,  Daimler.  It 
has  been  in  use  continuously  since  the  Spa  spring  meet  of 
last  year-  The  above  speed  works  out  to  a  mean  of  a  little 
over  36  miles  per  hour. 

Nice— Dracuigkan— Nice,  96  kil<im«teri  (S9>^  tnites)  each 
way. 

Series  A  (as  above).— Eight  barters:  four  relunicd,  Win- 
ner;   Flores  (Cottcreau),  5  h.  32  m.  59  s. 

Series  B  (as  above,  carrying  two  passengers). — Four  started; 
three  returned.  Winner:  Ravcucx  (Decauville).  4  h.  S4  ni. 
29  5.  . 

Scries  C  (400  to  [,000  kilograms,  carrying  four  passen- 
g<:r3),*-Thrce  started;  all  returned.  Winner;  Chauchard  (Pan- 
hard),  4  h.  45  in.  31  s- 

Series  D  (over  1,00a  kilograms,  carrying  six  passengers).— 
Five  started;  all  returned,  Winner:  Stead  (24  b  p.  Daimler), 
3  li-  5^  ni. 

Mii,E  Awn  Kti.OMETE«  Race. — ^Thc  mile  was  made  from  a 
standing  start  and  the  kilometer  with  flying  start.  Tlie  best 
time  was  made  by  Bcconnais.  being  30  r-5  s-  and  i  m.  18  s. 
for  the  kilometer  and  mile  respectively.  The  former  was  at 
the  rate  of  SJYi  miles  an  hour.    The  motor  was  of  86  mm, 
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biitt  by  no  mm.  stroke  (344  x  4.4  in.),  single  cylinder. 
Among  the  voiturcttcs  the  hts\  lime  was  i  m.  8  s.  and  2.  m. 
3-5  s.  for  the  kilometer  and  mile  respectively. 

At  Salon  Beconnais  won  the  too- kilometer  (62  miles)  road 
race  to  Artes  in  r  h.  22  ni.  343-5  s.,  and  covered  73  kilometers 
150  meters  in  the  hour.  Among  ttje  voiturettes  Th^fy  covered 
llic  100  kilumeters  with  a  two-seated  car  in  i  h.  47  m.  473-5  s. 

Ufsides  the  above  there  were  two  hillcHmbing  contests, 
and  in  one  of  these  an  accident  occurred  by  which  the  driver 
lii  a  Dalmltr  car,  Bauer  by  name,  lost  his  life.  By  an  error 
in  steering  he  dircclcd  the  car  toward  the  rock  wall  bordering 
the  road.  He  applied  tJic  brakes  forcibly,  with  the  result  that 
tile  car  appe^ared  to  spin  around  on  itself,  and  he  was  thrown 
out,  sustaining  injuries  about  the  head  from  which  he  died 
in  a  lew  hours.     His  companion  escaped  with  slighl  injury. 


niNOR  nENTiON* 


The  Hub  Motor  Co.,  capital  $1,500,000,  has  been  chartered 
at  Trenton. 

The  Atlantic  City  (N.  J.)  CotinciJ  has  fixed  a  tax  of  $25  on 
motor  carriages. 

Mf9,  Dominis  (ex-Queen  Liliukolani)  will  take  a  Locomo- 
bile back  from  Washington  to  H^awaii  with  her. 

Our  contemporary,  the  Australian  Coachbuilder  and  Saddler, 
cckbralM  its  tenth  anniversary  in  its  March  numbcn 

The  Empire  State  Automobile  Co.,  of  Rochester,  N.  Y.. 
is  about  to  be  incorporated,    Its  capital  stock  is  $20,000. 

Henry  C.  Squires  &  Son,  20  Corllandt  St..  New  York,  have 
cstabhshcd  an  agency  for  Locomobiles  at  405  Park  Ave.» 
Plainfidd,  N.  J. 

The  New  Jersey  Machine  Works  have  received  an  order 
for  one  hundred  sets  of  castings  from  the  Smith  Motor  Co.,  of 
52  M.  &  E.  R.  R.  Ave..  Newark,  N.  J, 

The  Whaley-Dyer  Co>,  St.  Paul,  Minn.,  have  lately  com- 
pleted a  horseless  carriage  to  run  in  Como  Park.  The  motive 
power  is  gasoline,  and  the  vehicle  weighs  complete  800  lbs. 

Ralph  L.  Morgan,  of  Worcester,  has  aold  his  automobile 
patents  to  Charles  S,  Flint,  of  New  York,  and  has  entered  Mr. 
Flint's  employ.    The  plant  will  be  located  in  New  York, 

After  years  of  delay  a  wide-tire  ]aw  has  been  enacted  in 
Massachusetts.  It  does  not  go  into  effect  till  ipoj.  which  will 
give  ample  time  to  all  owners  of  vehicles  to  change  their 
wheels. 

Albert  C.  Bostwick,  chairman  of  the  racing  committee  of 
the  Automobile  Club  of  America,  sailed  for  Europe  April  25, 
10  be  gone  till  .Aug,  1.  In  his  absence  David  Wolfe  Bishop, 
Jr.,  will  be  acting  chninnan. 

Collier's  Weekly  for  April  28  contains  a  long  article  on 
"The  Automobile,  or  Horseleas  Carriage,"  by  Prof.  A,  H. 
Thurston,  of  Cornell  University.  It  ts  mainly  historical,  deal- 
ing widi  ihc  early  attempts  at  sieam  mad  locomotion  in  Great 
Britain. 


The  Philadelphia  run  of  the  Antomobiie  Club  will  take  place 
JuJie  2,  and  the  start  will  be  mailc  from  the  Waldorf-Astoria 
at  7:30  a.  m.  Dates  for  other  runs  were  chosen  as  follows: 
May  5,  to  Babylon,  L.  1,,  starting  at  9  o'clock;  May  19,  West 
Point;  June  16,  Bernardsville,  N,  J.;  June  30,  Asbuty  Park- 
Columbia  University  announces  a  course  in  "Traction  En- 
gines and  Carriages."  which  will  treat  the  subjects  of  self-pro- 
pelling road  engines  and  cars,  and  automobile  carriages. 
Prof.  Frederick  Remsen  Hutton,  dean  of  the  faculty  of  applied 
science,  who  is  also  a  member  of  the  undergraduate  automobile 
club,  will  conduct  the  new  course. 

Jefferson  Seltgnian,  of  ihe  Automobile  Club  of  America,  is 
projecting  a  stable  for  his  motor  carriages,  to  be  the  first  of 
its  kind  in  New  York.  It  will  resemble  a  carriage  house,  wiili 
an  additional  room  for  charging  the  baUerirs  and  quarters  for 
two  mtn.  Mr.  Scligman  owns  three  vehicles — a  victoria,  a 
Stanhope  and  a  brougham,  With  the  horse  stalls  and  hay 
loft  dispensed  wiih.  the  "^sl.ible"  will  have  ample  room  lor 
eight  mactLLDes. 

The  Franklin  Model  Shop.  129  West  Thirty-first  St..  owned 
by  Parsell  &  Weed,  is  fitted  up  for  the  highest  cfass  of  tool 
;in(l  model  uiaking.  Their  equipment  Is  a  modern  one  in  all 
respects  and  includes  machines  of  the  best  known  makes. 
They  make  a  specialty  of  developing  inventions,  preparing 
tracings  of  complete  machines  and  carefully  working  out  all 
the  details  of  their  design.  All  their  work  is  in  strict  confi- 
dence, and  on  payment  of  their  fee  they  waive  all  Hghls  in  any 
features  uf  the  invemion  which  they  may  have  proposed. 

The  motor  tricyctc  race  between  Kenneth  Skinner  and 
Chas.  G  Wridgway.  at  Woodside  Park,  Philadelphia,  April 
22,  resulted  in  a  rather  easy  victory  for  the  latter.  The  race 
waa  for  one  hour.  Skinner  led  from  the  second  to  the  ninth 
mile,  when  hi.-;  machine  began  to  act  badly.  It  was  soon  set 
right,  but  at  the  fourteenth  mile  tt  gave  trouble  agnin.  and  by 
the  time  it  was  started  Wridgway  led  by  j  miles.  On  the 
twenty-ninth  mile  it  blew  out  a  valve  and  Skinner  had  to 
retire  for  good.    Wridgway  covered  38  1-3  miles  in  the  hour. 

The  Paris-Ronbais  motor  tricycle  race  of  268  kilometers 
(160  miles)  was  won  by  Baras  in  3  h.  48  m.,  at  an  average 
speed  of  6g  kilometers  or  43  miles  per  hour.  The  last  38  miles 
were  over  rough  pavement.  Beconnais  ran  Baras  neck  and 
neck  for  the  first  40  miles,  when  his  machine  began  lo  give 
trouble,  and  it  was  found  on  dismountmg  the  motor  that  some 
one  had  put  five  small  balls  into  the  cylinder  space.  It  is  said 
that  the  fastest  express  between  Paris  and  Roubaix  makes  the 
run  in  just  Baras'  lime  above,  and  that  the  route  by  rail  is  7 
niiles  shorter. 

A  company  known  as  (he  Automobile  Patents  Exploitation 
Co.  has  been  incorporated  undw  the  laws  of  New  Jersey.  Its 
object  is  stated  lo  be  the  buying,  selling,  exploiting,  market- 
ing and  financing  of  letters  patent  and  other  matters  con- 
nected with  automobiles.  It  proposes  to  acquire  paients  of  all 
sorts  connected  with  motor  vehicles  and  will  sublet  rights  to 
subordinate  manufacturing  companies.  Some  of  the  leading 
capitalists  in  New  York  City  are  back  of  this  enterprise,  but 
their  names  arc  ai  present  withheld.  The  incorporatora  are  H. 
A.  Wise  Wood,  Thomas  Russell.  Thomas  C  Clarke.  O,  C. 
Barber  and  Samuel  P.  Colt,  each  of  whom  lakes  two  shares. 
The  first  meeting  to  elect  directors  will  be  held  in  a  few  days. 
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The  *'Orieat"  Tricycle. 


The  ftillowing  ijarticulars,  sent  us  by  the  Walthan  Mfg. 
Co.  regarding  their  motor  tricycle,  reached  us  too  Ute  for 
insertion  in  our  last  issue.     They  say: 

'  Wc  fit  it  with  either  the  Aster  or  the  De  Dion-Bouton 
motor  of  2f4  h-p.  Both  oE  these  motors  represent  the  most 
I>o(Hilar  and  retiabic  tnakcs  of  French  motors  at  present  nlAnu- 
lactured.  and  give  the  moat  exccfletit  results  under  all  condi- 
tiuns.  The  dry  battery  which  is  used  will  last  for  about 
4,000  miles  and  can  be  replaced  at  a  small  cost.  The  $peed 
of  the  motor  is  increased  and  diminished  by  a  lever,  which 
causes  the  electric  spark  to  occur  when  the  piston  is  in  dif- 
ferent positions  in  the  cylinder  of  the  motor. 

"When  the  machine  is  for  use  in  an  exceptionally  hilly 
country  the  motor  can  be  geafed  low  enough  30  that  the 
machine  can  surmount  the  sieepesr  hills,  and  then  again  it 
can  he  geared  quite  high  for  good  level  roads.  The  rider  can 
chanRc  the  Ktarin;fC  of  this  machine  wiih  praccically  no  trouble, 
and  in  a  very  shod  time.  Owinti  ^o  a  clutch  arrange- 
mcni  in  the.  rear  chain  sprocket,  the  crank  hanger  gearing 
and  chain  remain  stationary  while  the  motor  is  in  operation. 
One  or  two  lurns  of  ihe  cranks  start  the  explosions  in  the 
motor.  The  rider  also  has  iull  control  over  the  motor  in  the 
left  handle  bar  grip^  which  opens  and  closes  the  electric  cir- 
cuit-   The  wheels  are  26-ln.  and  the  tires  2j^-in." 

The  "Orient"  tricycle  illustrated  in  our  list  issue  was  fitted 
with  a  De  Dion  outfit,  not  an  Aster,  as  was  erroneously  stated. 


The  Upton  Transmission  Gear. 


The  Upton  Machine  Co.  Is  placing  on  the  market  a  simple 
transmission  mechanism  for  motor  vehicles,  q[  which  we 
show  an  external  view.  The  No.  i  size  will  transmit  4  to  S 
h-p..  is  r5  in.  loag  and  weighs  35  lbs. 

From  the  external  appearance  it  will  readily  be  noted  that 
the  transmission  is  accomplished  (in  some  manner)  through 
the  medium  of  a  system  of  spur  gearing.  A  concise  explanation 
is  pcrh:ips  hesi  given  by  figuratively  taking  it  to  pieces  and 
describing  each  piece  in  detail.  To  commence  with  the  shaft. 
It  extends  through  ihe  renter  of  the  gearing,  and  is  made  of 
one  piece  only.  At  either  e^d  it  may  be  connected  by  half 
coupling  directly  to  the  motor  shaft,  or  as  an  intermediate,  by 
means  of  chains  or  spur  gearing.  Upon  the  transmission 
shaft,  and  an  integral  part  of  it,  are  the  two  pinion  gears 
■which  are  ihe  direct  drivers. 


The  disk  furthest  lu  the  left  rotates  loosely  upon  the  shaft, 
and  by  means  of  three  >:uds  placed  equidistant  from  the  hub,  is 
ihc  support  cil  three  smai'  spur  gears.  The^e  gears  are  in  mesh 
with  one  nt  ihc  pinion  gi-ars  and  an  internal  gear.  By  com- 
pressing the  brake  the  disk  is  rigidly  held  and  the  movc- 
mcnf  of  the  pinion  being  imparted  to  and  continued  by  the 


three  spur  gears,  causes  a  reverse  movemenl  of  the  annular 
rack  surrounding  th^em.  The  rack  is  firmly  iaslened  lo  a 
metal  ring,  a  section  of  which  would  show  a  Z-shaped  forma- 
tion top  and  bottom;  and  the  internal  gear,  being  fastened  to 
atld  inclosed  hy  one  side  of  the  ring,  the  other  side  is  used 
as  a  support  for  the  casing  holding  the  second  annular  rack, 
which  is  also  flanged  for  a  brake  band,  the  casting  revolving 
loosely  on  its  support.  Compression  of  the  brake  in  this  case 
holds  the  rack,  and  as  the  support  of  the  rack  also  carries 
three  spur  gears  in  mesh  both  wiih  the  rack  and  the  other 
central  pinion,  it  will  be  seen  that,  the  rack  heinie  held,  the 
rotation  of  the  pinion  driver  must  be  continued  by  the  three 
spur  gears,  and  the  supporting  studs  around  which  the  gears 
revolve,  being  not  only  attached  to  the  Z  or  cone  shaped 
structure,  but  also  to  the  flange  which  carries  the  chain  sprock- 
et, it  will  be  seen  that  the  movement  of  the  three  spur  gears  is 
coincident  with  die  movement  of  the  sprocket,  and  the  slow 
speed  ahead  is  produced.  The  purpose  of  the  sprocket  or 
spur  gear,  should  one  be  substituted,  is  to  efTec(  the  connec- 
tion with  the  rear  axle.  Next  to  the  sprocket  is  a  simple  and 
efficient  friciion  dutch.  By  this  clutch  the  mechanism,  in  its 
entirety,  is  locked  to  the  shah  and  ihc  fast  speed  is  obtained. 
Lubrication  is  accomplished  by  putting  a  special  oiling  device 
on  one  end  of  the  shaft,  which  is  made  hollow  for  that  pur- 
pose. 


The  Acme  Bicycle  Motor. 

Palmer  Bros.,  MJantis,  Conn,,  have  brought  out  the  light 
motor  illustrated  herewith,  which  is  designed  for  attachment 
to  bicycles.  It  Is  12  in.  high,  weighs  about  20  lbs,,  with 
ahirainum  crank  case,  and  is  said  to  develop  i  h.p.  at  about 
Looo  revolutions  per  minute.  It  can  be  used  in  connection 
with  a  coaster  hub  brake  by  using  a  large  sprocket  on  Ihe 
rear  wheel  and  small  sprocket  on  ti^e  motor.  The  bicycle  is 
started  by  pedaling,  and  this  starts  the  motor.  When  the 
engine  is  started  the  cranks  can  be  stopped  and  the  feet  al- 
lowed to  rest  on  the  pedals. 

Palmer  Bros,  supply  the  castings  for  this  motor  to  those 
desiring  to  build  it  themselves,  and  they  say  that  a  loin, 
lathe  will  take  in  any  part  of  it  They  supply  likewise  the 
finished  motor,  as  also  a  carbureter,  muffler,  battery  and  spark 
coil, 
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A  New  Tricycle  riotor. 

Tlie  Crest  MEk*  Co..  Dorclic^ttr,  Mass.,  whose  "Diiplcx" 
motor  is  familial  to  tnn  rc-idcis,  i^  now  introducing  a  siiiRk' 
cylinder,  air-coulcil  motor,  wliicli  will  be  qI  interest  to  ciiami 
iacturvrs  who  build  (raincs  for  tricycles  and  quadricyclcs  ami 
jirc  Inokimg  lor  a  mtUur, 


An  Oil  Lamp  for  Automobiles. 


We  illustrate  a  ik-vv  lamii  hr  motor  vehidc3.  which  bums 
Ui'idstnc  nil  and  [jos^t-viscs  uimstial  illuminntins  powers.  Ai 
^ci.-i!  ill  ilif  cuts,,  it  has  a  paraboli<;  rcflcL-lor  wtiuse  edges  ex- 
icni!  well  furward  of  the  focal  point,  and  ihe  front  consists  of 
.1  moufdcd  k-ns  set  tn  a  door  with  polisficd  tlaring  front.  The 
back  cf  ihe  rcfltclor  carries  a  stnall  lens  of  niby  glass,  and 
the  oi!  tup  holds  a  snpply  for  24  hours,  The  bottom  of  the 
lamp  i*  closed  and  the  fresh  air  is  drawn  down  through  llit 
annular  ^pm-e  arnnnd  Ihe  chimney,  as  shown  by  the  arrows. 
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The  motor  is  a  powerful  one,  with  unusual  driuensions  of 
cylinder,  and  is  carefully  buili.  The  shops  of  the  Crest  Mfg- 
Co,  arc  well  snpphcd  with  special  tools,  aud  all  parts  are 
made  fo  gauge  and  interchangeable.  Regulation  is  effected 
in  the  usual  way  by  varying  the  ignition  lime,  and  speed  can 
he  varied  from  200  tn  j.ooo  revoUuions  per  minute.  All  the 
working  parts  arc  of  tool  ?teel,  hardened  and  ground;  ihi' 
wearing  surfaces  are  large,  and  nn  adjustment  of  any  kind  is 
needed-  The  cylinder,  piston  and  piston  rings  are  finiahcd  by 
grinding,  and  IcalcaRt-  is  thus  reduced  to  the  minimum.  The 
large  radiating  surfaces  will  be  noticed,  as  also  the  special 
arrangement  of  the  through-bolts,  which  hold  the  cylinder 
head,  cylinder  and  crank  case  in  place. 

The  Crest  Mfg.  Co.  arc  alway?,  ready  to  give  information 
to  their  customers  in  regard  to  the  best  mutliod  of  ajiplyiug 
their  motors  (o  vehicles. 


K,  D.  Williama  \  Co..  Plymoitth  St..  Jersey  City,  are  offer- 
in«  to  (he  trade  >am|,>les  ul  any  $tyle  of  casting  in  their  phos^- 
plior  broii/e.  thus  enabling  le^^ls  to  be  made  of  the  quality  and 
durability  of  the  metal  before  orders  are  placed, 


This  servvs  the  tw^i-foKI  purpn^c  of  completely  protecting  the 
air  supply  itoui  dt^Turbance  by  the  wind,  and  oi  wanning  the 
air  before  it  reaches  the  llgmc,  so  thai  an  imtistially  intense 
combiislior  a^d  a  brilliant  flame  are  (he  result.  Ordinary 
kerosene  is  burned,  and  liic  best  results  afe  obtained  by  wfing 
:i  high  grade  n$o  degs.  teM"). 

R.  E,  Diet«  Si  Co..  60  Laighl  St.,  New  York,  arc  the  makers  of 
this  lamp. 


A  New  Dry  Battery. 


William  Rnrhc,  14  Vesey  St.,  New  York,  inventor  of  the 
"Ntw  Standard"  dry  battery,  is  now  making  a  special  Cell, 
which  be  calls  the  "7-inch  Navy."  for  carriage  motor  ignition. 
He  says  that  the  trouble  du«?  to  contraction  of  the  active 
matcriaJs  in  larger  cells  is  eliminated  in  Ibis  siie.  Mr.  Roche 
informs  us  that  a  test  of  a  "No.  -y  cell,  smaller  than  the 
above,  g.n  c  the  following  results:  At  beginning  of  lest.  em.f. 
nil.  npcii  circuit.  1.5  volts;  current  on  short  circuit.  165  am- 
peres^ Rang  a  vibrating  door  bell  for  ^ti  hours,  and  then 
sIiowilhI  e.mi.  o.gr  lolts  and  current  12.25  amperes.  Another 
cell  ui  5itandard  make  rang  the  bell  only  39  hours. 

Mr.  Roche  showed  us  an  order  received  by  him  ftir  6c» 
dry  cells  for  the  Newport  Torpedo  Station,  to  conform  to 
specifications  furnished.  The  specifications  required  an  e.m.f. 
of  not  less  than  1.5  volts  and  an,  internal  resistance  of  not 
nvcr  o.^  ohm;  also  that  ibc  cells  should  contain  no  acid  which 
wovilit  cause  deterioration  on  open  circuit. 

Tu  introduce  hi.s  "7-inch  Navy"  tell  fur  ignition  purposes 
Mr.  RtK'hc  niakt's  a  special  offer  as  lo  price,  good  for  six 
week?,  which  be  will  communjcate  to  those  interested. 


ftCETYLENE  MOTOR  NUMBER  IN  JUNE. 
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More  About   Liquid  Air. 

Proi.  Cnrl  I.imlc,  ol  Muntch,  Uic  tirvaX  authority  on  heat 
mi:ini:s.  and  himself  tlie  itivcriuf  i.>i  one  of  llic  bc'st  ol  liquid 
air  producers,  frankly  n-cofrnixfil  its  Uiuitaiitnih  in  a  recent 
Ict-tufc.  in  Ihc  wnrds:  "//liniiid  air  cost  nothing,  and  H  it 
cauld  be  krpt  wiihout  loss,  it  would  have  great  value."  Tlitse 
"ili""  arc  the  difficulties. 

Tlic  prcsi-nt  largest  machines  are  able  to  make  at  the  yul- 
sidc  limit  I  Ih.  of  liquid  air  per  horsf-power  hour,  We 
nuy  ullimatcly  attain  a  jiroduclion  of  2  lbs  per  hnrse-tiawer 
hour,  this  being  \'cry  i]oul>Uul,«!jui  not  ahsolut^ty  impossible. 

In  ihe  largest  establishments  its  cost  may  be  reduced  to 
i  cents  a  pound.  At  this  rate  the  production  of  cold  will 
cost  fifty  limes  as  much  as  in  a  steam-driven  refrigerating 
machine, 

Loss  by  evaporation  may  possibly  be  reduced  to  abotit  i 
pCT  cent,  an  hour,  even  a  slower  rate  having  been  obtained 
in  the  Dewar  bulbs,  which  cannot  be  mad«  of  commercial 

For  motors  liquid  air  can  have  no  vafuc  except  where  cost 
is  no  object.  It  takes  six  times  as  much  energy  to  liquefy 
air  as  the  energy  obtainable  from  the  liquid  air;  there  arc 
further  great  losses  in  any  niachinc,  probably  80  per  cent.. 
»o  that  only  i  to  i  per  cent,  of  the  energy  spent  to  liquefy 
csn  be  obtained  again  as  work. 

Professor  Lindc,  however,  suggests  a  possible  use  for  liquid 
iitr  in  the  gas  or  oil  engine.  In  thpse  engines  ihe  fuel, 
whether  gas  nr  oil.  is  mixed  with  air  to  form  a  gas  which. 
by  explosion,  drives  a  piston.  There  are  two  drawbacks  to 
these  engines: 

First — The  heat  of  the  explosion  is  very  high—between 
3.500  and  .3,000  dcgs. — and  to  prevent  the  cyUnder  heating 
red,  or  even  white,  ii  is  wattr  jacketed  and  the  heat  led  off 
This  jacketing  carries  off  from  .10  per  cent,  to  50  per  cent.  oE 
the  encrB"y  without  an  cquivslcnl  m  useful  work. 

Scconi) — While  6(cam  engines  receive  an  impuUe  every  hall 
mm  oi  (he  fly  wheel,  gas  or  oil  engines  receive  an  impulse 
every  two  liirns.  The  first  stroke  is  thnt  o(  impulse  or  ex- 
ploBioD,  the  second  of  expulsion  of  bnrnt  gases,  the  third  of 
indraft  of  fresh  diarg*,  the  lounh  of  compression  of  the 
charge.  Owing  to  the  extreme  heat  and  high  pressures  only 
one  sid*  ol  ihe  piston  is  usually  used,  As  a  consequence  gas 
and  oil  engines,  alttiough  economical  of  fuel,  are  very  heavy 
ajtd  rcfiuire  one  or  two  heavy  fiy  wheels  to  secure  even 
m'Jiion. 

if.  instead  of  air,  a  few  drops  of  liquid  air  were  injected  into 
th<r  cylinder,  together  wilh  the  required  oil,  combustion  at 
lowest  possible  tcnipf^rature  could  be  obtained  and  the  water 
jacket  lo^s.I.'s  would  be  minimized,  and  both  sides  of  the  piston 
could  be  used  and  a  charge  of  liquid  air  and  oil  injected  at 
evtry    stroke, 

Such  a  heat  motor  could  probably  be  made  more  powerful 
for  ii!  weight  and  for  fuel  consumption  than  any  motor  cvci 
liuilt.  and  tt  would  therefore  have  ji^rcai  value  in  certain  auto- 
mobile or  olhcr  small  motor  work 

Coii  must,  however,  be  considered.  A  pound  of  oil  cost- 
ing 1  cent  a  pound  requires  for  its  combustion  about  18  lbs. 
of  liquid  air  costing  a  mmimum  of  2  cents  a  pound,  and  there- 
fore, aside  [rum  the  difliculty  of  cither  securing  or  keeping  a 
supply  of  liquid  .lir.  the  operating;  cost.s  of  such  an  ciifiinc. 
which  is  nol  a  liquid  air  engine,  but  an  oil  engine,  will  be  36 
litnes  as  great  as  the  cost  of  an  engine  using  atmospheric  air. 

IVofessor  Linde  sees  no  hope  Tor  the  commercial  use  of 
lir|wd  air.  either  for  power,  refrigeration  or  explosives,  but 
Ihrnks  it  may  have  value  in  s«ryer>-  or  to  obtain  an  air  rich 
in  oxygen  for  certain  clK-mical  operations.  The  larier  is  at 
prcaeut  the  only  probable  field  for  its  use  on  a  commercial 
icale. — The  Automobile  Magazine. 
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UNITED  STATES   PATENTS. 

No.  647,244— Automobile  Vehicle— James  C.  Anderson, 
FiijL-hland  Park.  Ill,     April  10,  1900.     Application  filed  July 

This  invention  is  primarily  an  attempt  to  overcome  the 
disadvant:iges  arising  from  ihe  rigidity  of  the  {ramcwork  oi 
ihc  motor  vehicle  as  ordinarily  constructed,  and  the  endeavor 
is  made  in  it  to  nioniit  tach  of  the  four  whceJs  in  such  a  way 
that  il  shall  be  capable  of  yielding  independently  of  all 
the  rest  to  the  irrcgularitic.-i  in  the  road  surface.  An  addi- 
tional ofjject  aimed  al  is  the  articulation  of  ?he  framework  at 
a  point  in  the  center  of  the  carriage  so  that  the  two  sections, 
fure  and  ah,  are  hinged,  as  it  were,  and  ^.tecring  is  effected  by 
imiiing  them  relatively  to  each  other, 
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Fig*  1  is  »  side  elcvftlion  of  the  proposed  carriage,  atid 
Fig.  z  Ls  a  plan  view,  Each  section  of  the  frame  is  matlc  in 
two  parts,  upper  and  lower,  being  respectively  A  and  B  in 
Fig.  J  1  and  they  arc  jointed  together  at  G  G  by  (he  vertical 
iiifjcs  F  F'.  The  whceis  are  carried  in  forks,  P  P,  which  are 
liivotcd  al  t>  O  un  sluds.  Fig.  2,  and  die  free  to  usciltalc 
vt!rtically,  The  hubs  of  ihe  wheels  have  bearings,  aa  shown 
at  T,  Fig.  5.  by  which  the  weight  of  ihe  carriage  is  carried 
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through  tlie  nictliitni  of  springs  in  the  tubes  V.  A  special 
construction  [or  these  springs  is  shewn,  congisting  of  a  rub- 
ber cylinder  with  l&ngilwdinsi  holes  X,  which  are  filled  with 
compr^ssi-d  air  and  st^aled,  this  forming;  the  subject  of  a 
pending  patent.  A  section  o£  ibis  rubber  spring  is  shown  in 
Fig.  6. 

As  seen  ia  Figs,  i  and  2,  the  driving  shaft  is  concentric 
with  the  pivotal  bearings  O  of  the  wheel  forks  P,  and  the 
pow^r  IS  transmitted  to  the  wliecl  hubs  by  the  sprocket  chains 
C.  A  differential  of  special  conMniction  is  provided  in  the 
■driving  shaft  and  is  shown  in  section  in  Fig,  J,  In  this 
fignre  6  6  arc  the  iwo  halves  of  the  driving  ahaFt,  running 
in  bcaringa  in  the  ftiimL-,  Tlic  sprocket  wheels  7  ?  arc  keyed 
to  ihcm.  and  a  specially  foiiiu-d  sprocket  chain,  12,  runs  ovtr 
the  wheels  7  and  also  over  the  sprocket  pinions  lo.  Thersc 
jjininns  are  mounted  on  a  shaft,  S,  which  is  journalcd  in  the 
dillereniial  drum  i,  as  shown  more  clearly  in  Fig.  4,  which 
is  a  section  on  the  line  k  x.  It  is  evident  that  when  the 
shafts  6  6  turn  at  equal  5pee*ls  there  will  be  no  rotation  of 
ih".'  jiinions  10  in  the  drum,  but  one  or  the  other  of  them 
wilt  aet  to  drive  the  sprocket  wheels  7  7  at  equal  speeds.    If, 
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however,  one  of  the  shafts  6  6  turns  slower  than  the  other, 
as  when  a  carriage  turns  a  corner,  the  sprocket  chain  will 
rtin  over  [he  pinions  10  from  one  to  th^  other  of  tile  sprocket 
wheels  7  7  at  a  rate  corresponding  to  the  difference  in  speed 
of  the  5proc!ket  wheels.    The  differential  drum  is  driven  by  a 
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sprocket  chain  running  ovct  the  lecth  5  5,  or  in  any  other 
suitable  manner;  and  a  brake  band.  11.  is  provided  On  the 
periphery  of  the  drum.  Steering  is  effected  by  tinkg  or 
rods.  22,  Fig^,  2*  which  are  jointed  at  one  end  to  the  frame- 
work A  and  al  (heir  other  ends  are  jointed  to  rocking  arms 
which  extend,  one  upward  and  the  other  downward,  from  a 
rock  shaft,  18,  Fig.  2.  A  lever,  zo,  actuates  this  rock  shafl. 
and  it  is  evident  that  one  of  the  rods  22  will  push  and  the 
oth*r  will  piiil  on  the  section  A  of  the  framework  to  which 
they  are  attached. 

Additional  ciaims  are  made  of  means  whereby  a  single 
section  of  the  frame,  with  the  two  wheels  belonging  to  it, 
may  be  joinied  to  the  front  of  the  vehicle  shown,  and  consti- 
tute a  sort  of  forecarriagc  running  on  its  own  pair  of  wheels. 
In  this  case  Che  forecarriage  contains  the  motor  and  the 
rest  of  the  equipment  is  merely  a  trailer.  Provision  is  made 
;Jsij  for  steering  the  aggregation  by  a  series  of  links,  which 
pnsh  and  pull  each  link  of  the  chain  by  its  due  amount  and 
no  more. 

Twelve  claims. 

No.  647,261 — Frame  for  Motor  Vehicles, — Walter  Hay, 
Mew  Haven.  Conn,,  assignor  to  Emerson  M.  Hotchkiss. 
Waterbary,  Conn.  Apri!  10,  1900.  Application  filed  Aug. 
r4,  18®. 

The  principal  feature  of  this  invention  is  a  "gear  box/' 
which  connects  the  rear  axle  beariiigB  and  the  reaf  ends  of 
the  reaches,  and  thereby  becomes  a  member  oE  the  frame. 
This  gear  box  is  shown  in  sectional  plan  in  Fig.  1  and  in 
sectional  ekvation  in  Fig.  Z-  while  Fig.  2  is  the  external  side 
view  of  the  gear  box  and  frame. 
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The  gear  box  contains  the  speed  gears  and  the  differei:tial, 
whjch  It)  ihis  rase  is  on  Ihi:  ri'ar  axlr.  The  drawings  show 
a.  particular  arraiigt-incnt  of  the  gcnra  consisting  of  a  pair  ot 
bevel  gears,  F  F',  moin:tcd  on  a  single  sleeve,  which  in  its 
turn  is  mounted  on  the  shaft  E  and  Is  driven  thereby  by  suit- 
able means.  The  bevel  drivinir  pinion  F*  engages  one  or 
olher  of  these  gears  F  F\  according  to  wliich  is  slipped  into 
cneagtmenl  wiih  it;  and  two  pairs  of  gears,  one  for  normal 
use  and  ihi?  other  for  hill  climbinpf,  connect  ihe  shaft  E  with 
the  axle  C.  The  invention,  however,  does  not  claim  this 
specific  arrangement  of  the  gears.  The  ends  of  the  RCBf  tnix 
are  shown  as  castings,  but  they  may  be  drop  forged  or  even 
pressed  or  stamped  from  sheet  metal.  A  case,  B.  of  sheet 
metal  is  bent  to  their  external  contour  and  is  secured  to 
them,  forming  »  rigid  piece;  and  a  removable  cover.  H.  is 
added. 
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The  reir  springs  O  O  ^ire  mounted  un  spring  blocks.  O'. 
outside  of  the  ends  of  the  gear  box,  and  the  reaches  J  J  are 
rigidly  sccuri^d  to  the  gear  box,  being  ahown  in  the  drawing  as 
filling  tnto  the  sockets  A*. 

In  addition  to  the  gear  box  the  invention  comprises  a 
special  arrangement  of  the  fifth  wheel,  which  is  likewise 
shown  in  the  drawings.  The  forward  ends  of  the  reaches  arc 
connected  by  the  forged  jointings  J'  shown,  and  these  carry 
I  rigid  stud,  L,  which  projects  forward  and  affords  a  bearing 
for  the  forged  piece  M  M'.  This  forged  piece  is  made  rigid 
wiih  the  front  axle  K  and  swivels  on  the  stud  L.  The  front 
spring  M'  is  secured  lo  the  spring  block  M,  which  is  niouiiled 
on  the  end  of  the  slud  l^,  so  that  oscillation  of  tUe  front  axle 
K  does  not  affect  the  spring. 

Any  suitable  means  may  be  provided  to  relieve  the  stud  L 
ol  shocks  and  strains  due  to  obstacles  striking  one  or  the 
other  of  the  (rant  wheels.  The  means  preferred  for  this  pur- 
pose arc  shown  in  llie  stay  rods  P  P,  which  connect  the  enils 
of  the  front  axle  with  iTie  rear  axle  bearings  and  are  jointed 
»  both   ends. 

Six  claiiTifl. 


>fo.  647,404 — Driving  Mechanism  for  Motor  Vehicles,  Etc. 
^Walter  Hay.  New  Haven,  Crmn.,  assignor  to  Emerson  M. 
Itotchkiss.  Waterbury,  Conn.  April  ro,  1900.  Application 
tiled  June  17,  'S99. 

As  will  be  seen  from  the  drawings,  this  device  is.  closely 
akin  to  that  employed  in  connection  with  the  speed  changing 
gears  of  ihe  Dc  Dion-Boaton  light  carriage,  illustrated  in 
The  Horseless  Age  o!  April  11.  Instead  of  racks,  square- 
thread  screws,  J  J,  arc  used  to  rotate  the  pinions  I  I,  with 
the  object  of  taking  up  lost  motion  by  t\irnin+;  the  screws. 
The  sli;ifi  0  carrying  (he  power  piniun  o  is  lioUuw.  and  the 
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s.lidls  A  A'  run  louse  on  it.  The  hubs  G  G  (Fig.  4)  liaxe 
tile  arms  b  b  forged  on  Ihcm  to  provide  bearings  for  the 
screw  shanks  F  F,  to  which  the  pinions  I  I  are  keyed,  G  G 
are  keyed  to  the  shaft  d  and  carry  the  pins  H  H  to  rejicve 
the  screws  F  of  strain  in  driving.  The  gripping  shoes  E  E 
have  inset  strips  of  graphite  or  the  like  to  prevent  "cutting." 
and  they  slip  freely  in  and  out  on  the  pins  H  as  they  are 
moved  by  (lie  screws  F.  A  rod,  M,  inside  the  shaft  d,  car- 
ries all  four  ol  the  screws  J  on  cross  arms,  I-.  projecting 
through  slots  in  the  shaft;  and  it  will  be  understood  that 
nuivcmcnt  of  this  rod  M  in  one  direction  tiyhtens  the  clutch 
in  the  shell  A.  while  movement  of  it  in  ihe  opposite  direction 
releases  t'le  clutch  in  A  and  tightens  that  in  A'.  All  the 
pinions  I  I'  turn  simnlianeously,  and  at  the  middle  position  of 
ih^  rod  M  neither  ckitch  is  in  engagement. 
Seven  claims. 

CAN  TOU  DET  U  NEW  SUBSCRIBERS  ? 

Any  ol  our  subscribers  who  are  willing  to 
Solicit  subscriptions  for  The  Horseless  Age 
frotn  their  feilow  townsmen,  are  requested  to 
communicate  with  the  Editor. 
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No,  647.26a— Opcfaiing  Mechanism  for  Motor  Vehicles. — 
Waller  Hay,  New  Haven,  Conn.,  assignof  to  Emerson  M. 
Hotchkiss,  Waterbury,  Conn.  April  10»  1900.  Application 
filed  Aug.  14.  i&gg. 

This  Inv'ontion  consists  in  the  main  of  a  combined  spe^d 
regulating  and  steering  lever,  whh  a  separate  lever  for  en- 
gaging the  hill  climbing  gear,  constructed  and  operating  as 
shown  in.  the  drawings. 

Fig.  I  is  an  elevation,  partly  in  section,  of  a  vehicle  with 
the  proposed  mechanism  in  place,  and  Figs,  4  and  5  are  detail 
elevation  and  plan  respectively  of  the  operating  lever.  In  ihe 
latter  figures  the  handle  lever  (as  it  may  be  called)  A  is  made 
forked  at  its  lower  end  and  jointed  at  B  to  the  skeleton  oper- 
ating lever  C,  and  also  to  the  arm  D  D',  which  is  fast  on  the 
vertical  luhe  E.  A  toothed  dog,  F*,  on  the  end  of  the  stem 
F,  is  held  by  the  spring  F*  in  nonnal  engagement  with  the 
tiotched  segment  G,  which  H  formed  on  the  upwardly  bent 
rear  end  of  ihe  skeleton  lever  C.    With  the  dog  in  engaBemcnt 
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the  levers  A  and  C  move  as  one  piece,  and  tlic  purpose  of 
the  segment  conneetioii  between  ihett)  js  to  allow  of  the  han- 
dle Icii-er  A  being  higher  or  !ower„  at  the  convenience  oi  the 
operator. 

The  upper  etid  of  the  rod  I  is  connected  to  C  by  the  adjust- 
able  lock  nuts  and  pivnt  joint  shown.  This  rod  I  at  Its  lower 
cml  connects  to  ihc  end  oJ  another  lever,  wliose  hub  J'  U 
fast  on  the  forward  end  of  the  straight  tube  K;  and  by  rais- 
ing or  lowering  the  handle  lever  A  this  lever  is  made  to 
impart  a  rocking  motion  in  one  or  ihe  other  direction  to  the 
tube  K.  This  tube  K  carries  at  its  rear  end  a  clutch  operat- 
ing fork,  K'  (Fig.  i>,  which  operates  a  speed  changing  clutch 
11  [  any  suitable  design.  Movement  of  the  handle  A  A'  in  a 
verticlc  plane,  therefore,  eontrols  the  vehicle's  speed.  Steer* 
lag  is  effected  by  moving  the  same  handle  in  a  horizontal 
plane;  and  to  this  end  the  vertical  tube  E  is  mounted  in  bear- 
ings and  carries  the  lever  M  at  its  lower  end.  The  links  or 
rods  from  the  ends  of  the  steering  axles  connect  to  this  in  the 
usual  manner. 

The  handle  N  controls  the  htll  climbing  gear.  It  is  mounted 
at  the  top  of  a  sleeve,  O.  to  which  a  lug.  O',  is  made  fast; 
and  the  latter  actuates  the  short  lever  O*  through  a  link  (not 
shown).  The  lever  O*  is  fast  on  the  front  end  of  a  rod,  P, 
which  extends  through  the  tube  K  and  carries  another  clutch 
operating  fork.  P'.  at  its  rear  end-  The  speed  changing 
clutch  operated  by  K'  is  on  the  countershaft  and  Ihe  hill 
climbing  clutch  is  on  the  axle. 

In  Ftu.  s,  S  is  a  lock  for  locking  the  Icvcr  C  to  the  arm  D 
at  tile  neutral  position  of  the  former,  so  that  Ihe  vehicle  can- 
not be  tampered  with  iji  the  ahsentc  of  its  driver  Projection 
D'  is  to  support  the  handle  Icvcr  A  when  the  latter  is  thrown 
o^er  forward  to  give  access  and  egress  from  the  carriage. 

Fifteen  claims. 


^ 
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SPECIAL    NOTICES* 


I  iBHTtttd  usdvr  tbl*  bvadlaf  at  13.00  aa  lack  1 


FOR  SALE  CHEAP. 

One  i^  h.  p.  DeDion  motor  with  carbureter,  spark 

coil,  plug,  muffler,  connecting    pipes,  etc.,    first-class 

condition,  also  some  26  in.  tricycle  wheels  with  tires, 

E.  T.  BIRDSALL,  26  Conlandt  St.,  New  York. 

FOR  SALE. 

Columbia  Electric,  "  Mark  IV  ",  two  seats,  carrying 
four  to  five  persons,  Batteries  and  accessories  com- 
plete. Used  very  little.  Owner  has  no  further  use 
for  carriage.  Address  L.  A.  5EEBE, 

1 1  Broadway,  New  Vork. 

FOR  SALE. 

A  Winton  Motor  Carriage  in  good  running  order, 
new  set  of  tires;  carriage  has  not  been  run  over  1,000 
miles.     Will  sell  for  $800  cash,  in  Canada. 

Addrest  VatTA  ELECTRIC  STORAGE  BATTERY  CO.. 

Hamiltav.  Ont. 

Any  of  oursubscribers  who  are  willing  10  soiicil  subscriptions 
for  Tub  HoB^ttESS  Ace  from  iheir  iellow  townsmen  are  re- 
quested tocommunicitte  with  the  Editor,  as  wc  are  desjrou§  of 
entering  into  business  relations  with  such  panics. 

Subscribers  who  are  willing  to  act  as 

LOCAL  SUBSCRIPTION  AGENTS 

for  The  Horseless  Age,  on  a  commission  basis,  are 

requested  to  communicate  with  the  Editor. 


No.  647.49s — Steam  Generator.— Robert  W.  Jamteson, 
Rocheslcn  N.  Y.  April  17.  IQOO.  Application  filed  June  24. 
1809. 

This  is  an  arrangement  oi  flash  boiler  for  superheated 
steam,  wiih  special  arrangement  for  breaking  up  the  partidea 
oi  water  which  assume  the  spheroidal  state,  in  which  condition 
they  boil  away  very  slowly.  The  water  lube,  of  copper,  is 
cncused  in  the  split  cylindrical  shells  or  jackets,  which  receive 
and  conduct  the  heat.  The  device  for  breaking  up  the  water 
is  shown  in  Figs.  5  and  7.  and  consists  of  perforated  bafHc 
plates.  5.  in  enlarged  sections  of  the  pipe.  For  convenience 
they  are  placed  in  the  unions  6.  which  arc  specially  formed 
to  receive  ihcm. 

rifiecn  claims. 


~Jh 


.7. 


ir^ 


KEROSENE  OIL  ENGINE. 

An  Engineer  and  Expert  on  Kerosene  Engines,  who  has 
developed  and  huiit  a  thoroughly  practical  motor  using  heavy 
oil,  embodying  new  and  valuable  featureSi  ctesires  to  have  it 
built  for  the  trade.  Can  also  be  adapted  tar  Automobiles. 
Will  furnish  complete  plans  and  working   drawings, 

Corrcbpondence  wilh  interested  parties  invited. 

Address  OIL  ENGINE,  care  Hors£Le«s  Aoi. 

FOR  SALE. 

Locomobile,  Style  No.  2,  latest  pattern.  Run  only 
a  few  miles  by  experienced  operator.  Sold  for  no 
fault  whatever.     Price  S^4Q>  f-  o.  b.,  Archbold,  O. 

Address  BOX  No.  65,  Archbold^  O- 

DRAUGHTSMAN  WANTED* 

Experienced  in  building  Steam  Motor  Vehicles^ 
both  for  pleasure,  heavy  cartage,  and  commercial 
purposes.  Give  reference  and  salary  expected.  Im- 
mediate and  steady  employment. 

M,  A.  C.,  care  of  Horseless  Ace. 


A  LARBE  AUTOMOilLE  FACTORY 

To  lease  for  a  term  o(  years.  Within  street  car  distance  of 
famous  summer  resort.  20.000  square  feet  floor  area,  never 
failing  water.power,  electric  plant,  ste^m  heat,  elevator  and  all 
modern  conveniences.  Fine  office  and  Urge  show  window  on 
first  flQor.  Brass  and  Aluminum  foundry  m  connection,  Malle- 
able and  gray  iron  foundry  Hear  by.  Owner  willing  to  take 
interest  in  a  good  strong  company  using  Steam  or  Hydrocarbon 

system. 

Address  "FACTORY,"  care  of  Horseless  Act 
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^o1.  «.  No.  &,  Ui 


g^  Engines  and  Boilers... 

PIN  Valves  (both  unitin  and  plain  cndsj^  Inject* 
ors,  Gagqiine  Regulators  (improved  type),  Water 
RcKtiIacops,  Improved  Glass  Gaxigcs,  Giobcind 
Check  Valves,  Water  Relief  Valves  for  Cylin- 
ders, Steam  Gauges  and  Safely  Valves, 

LOCKE  REGUUTOR  CO..  Salem  Jass. 


WANTED. 

An  up-to-date  superintendent  for  an  automobile 
factory.  One  who  understands  too!  making:  and 
jigs  and  who  can  handle  men  to  the  best  advantage. 
None  but  men  with  years'  experience  need  apply. 
State  5alary  wanted,  and  address 

»•  AUTOMOBILE,"  care  of  Horseless  Age. 


CYLINDER  CASTINGS 

with  flanges,  for  air-cOOled  tricycle  motors. 
SMITH  MOTOR  CO., 

5?  M.  &  E.  K.R.  AvT., 

Newark,  N.  J. 


LIABILITY    INSURANCE. 

Owners    of   automobiles   can    cover   their   liability 
for  personal   injuries  by  insurance. 

Address  GEO.  E.  GLOVER, 

60  State  Street,  Boston,  Mass. 


IN  YOUR  TOWN,  FROM  TOUR  FRIEKD8, 

will  you  solicit  subscriptions  for  The 
Horseless  Ace  on  a  commission  basis? 
If  so.  write  the  Editor. 

HKADQUABTERS   FOR  , 

GASOLINE 

laf  ANY  laUANTITy. 

Special  Lubricating  Oils  Tor  Automobnes. 
"W.   R.   WINN,    143   Maiden   Lane,    New   York. 


Are  you  Building  a  Motor  Carriage?     If  so,  send 

^2. 00  for  detail  and  assembled  drawings  of  complete 

Running  Gears,  with  latest  construction  of  steering, 

equalized  axles,  etc,^  with  all  dimensions  and  particulars. 

Address  MOTOR  DESIGN  CO.,  BUFFALO,  N.  Y. 


MOISTURE    PROOF 

WAGON    PANELS. 

VsDifaeturert  of  7eD»er  Pjtn^ls  for  Ccacb.  Wft£oa  &  AntomoljiU  7». 

Any  sixc,  any  thickness,  tuif/icrif  '}3\n\%^^:^  or  splicing. 
We  aign  makf  veneers  wh^  ab^oknt-Jy  liiit^r f'rt}o/ 
g!uc  for  Special  uses.. 

SECUPNE-AXFORD    VENEER   CO-, 

WJM    PACIFIC  AVKNUE,  JKttSKX   CITY,   H.  J. 


ATTENTION. 

Castings  of  Gasoline  Motor  described  in  The 
Explosive  Motor  Number  nf  this  paper.  Also  other 
sizes  — stationary,  marine  and  vthicle  motors — ^rough 
or  partly  finished.  LOWELL  MODEL  CO.,  Box 

292,  Lowell,  Mass. 


...ASHTON... 

Po[y  Sarety  Valves,  Cylinder  Relter 
Valves,  Steam  Gaug^es,  Automatic 
Water  Gauges  and  Gauge  Cocks 
for 

STEAM  VEHICLES. 


THE  ASHTON  VALVE  CO.,  271  Franklin  St.,  Boston,  Mass. 

(IZ1  Liberty  Street.  New  Tofk. 
BRANCHES:    Vl2ie  Filbert  sireel.  Philadetphla. 
(218  UKe  Street,  i^hlcago,  III. 


GOOD  ROHDS  LITEHRTURE, 

Send  for  a  copy  of  "A  Plea  for 
Good  Roads,"  containing  addresses 
of  speakers  at  the  fecehC  Good 
Roads  meeting  of  the  AiUomobile 
Club  of  America,  and  use  it  in  the 
cause.         ...... 

ALBERT  R.  SHATTUCK,  CbairmaE. 
Good  Roads  CommitteCf 

Waldorf-Astoria,   New  Torfe 


SPOKE 


WIRE  SPOKES. 


\A^E   make   all    sizes  of  Molur 

Vehicle  Spokes  and  Nipples  from 
special  grades  uf  wire.     ....,.,      nipple 


SEND   FOI^    SAMPLES   ANO    PRICES 
ORDERS  PROMPTLY   FILLED. 


THE  WIRE  GOODS  COMPANY,  Worcester.  Mass. 


c 


ALDWIN  DETACHABLE  AUTOMOBILE  CHAINS 

are  made  in  sizes  to  suit  the  demands  of  the 
trade.  Our  new  roller  chain  is  especially  adapt- 
ed for  light  Motor  Vehicles. 

8£ND  FOR  OATALOOUC. 

K,  FBAITKIJK  PSTEHSON,  Bales  Agent. 
205  Lake  St.,  Chicago.  111. 

BALDWIN  CHAIN  CO.,  WORCESTER,  MASS.,  U«  8,  A. 


9gQ  I  ^  |_      WfttiiB   ¥£T*L    PJIHTS   FOR  At/TOMO- 


r 


BILES.    Made    to   order  from    sketch  or 
sampl*.  ;    :    :     :    :    :    :    .*    .- 


m 


DODCE    MACHINE    SCREW    CO., 
BOSTON. 


m  Cold  Drawn  Steel  Tyblng, 
Is,  Cjillndeis  anJ  Tsuks, 

DROP   F^ORCINCa  AND   ftTEEL   STAMPINGS. 

El.  STEIIVETZ  k  CO.,  Dmil  Bulldiitg,  Phllidsephli,  Pi. 


for  Air,  fiaa,  ate&m.  Am- 
moDia  or  flalils  undei 
prejnurL'<au4ex[j|oBiTQi, 

|V~it«iLnileu  Bleel  Ts>t- 
«d    Tasks    of     Suudrr 


I 


TOWNSEND    ft    DECKER 

BOLJCITOB.8  OF  tr.  B    AMD.FORe.iaNTATKim. 


141  Broadway. 
New  York... 


BDtS  Specialty 

MOTOR  VEHICLE  INVENTIONS. 

a.  C    TOWNBE^ND.  tarmMXr  Prin.  Ex'r, 

D.  H.  DBCKEB.  lata  Ass't  ISx'r.  U.  B.  Fat  OtIla«. 


CASTINGS 

FOR    AUTOMOBILES. 

Write  for  Price*. 


tSPHOR  BRONZE  - 
IMIHUM  -   -   -   - 

KEL-ALLOY 

N6ANESE  BRONZE 

D.  Williams  &  Son,  jebsey  city,  h.  j. 

rrS  LOW  WATER  ALARM 

FOB  tOUft  LOCOMOBfU. 
ftvoids  all  Danger     Writ«  for  Blue  Print  and  Price, 

KITTS  WFG  CO.  Oswego,  N.  Y. 

THE  JUMP  SPARK  LEADS 

Giro  Thick 
1   Inoh  Jump   Spark. 

Welxbt,  a  Jbe. 

Dlmeofllonj,  fix4xi  lai. 

Patent  Applli«il  Fof- 


^ 


U   r»  brLIIUflllfi  SPECtHLTJES. 
n  Vuidi>WaCei  St.,  New  Turk. 


New  STANDARD  DRY  BATTERY* 

StMdaidotU.  S.  *>wy.  Nl^hsit  guBlitv  In  the  World 

^'  imlnr  iKTHtltin. 

I  VL-  III!  yi  I  1'n.ii 
■^•.'W  yiinnluHl" 

WILLIAM  ROCHE.  Imtntor  inri  Sole  MtnulMturer. 
4 J  vssfr  srsecr,  tt£vf  yo^k  crrr. 

eoA  ^Umfi  lor  Calttlo«:u«. 


Graphite  Lubricants, 

ALL  KINDS,  ACCORDINQ  TO  WANTS. 

■^•ciat  pt9pa.ta.tlotL»  for  Geftn  ni  Electric  M&t&n  tad  for  Cylladiri  of 
Uotaf  EDKines.    0cad  for  Circular*  anil  Frlcci, 

Joseph  Dixon  Crucible  Co.,    -   Jersey  City,  N.  J. 

AUTOIVrOBILE  RUNN]NG~GEAR$^ 

FOR  THE  TRADC. 

We  Make  Two  Styles 
Complete  with  Springs 
and  Wood  Wheels. 

WRITE  FOR  PRICES. 

H.  F.  BORBDN  &  CO..  i;!?.ro'u%%=o-."' 


THC  ONLY   PERFECT   SUBKTITUTE  FOR  LEATHER  tS 

MOROCCOLINE 


{fr«:  LIRE  LEATHER 


NEVtR  AFFECTED  BY  ^,1^^^""'^"' 

JuMibethlBfrorlAhnnobllrt.      DomI  Iw  d*f«4i«4  bj  wqrlhlral  imiuuou  vnichiu 
not  poiMu  lh.a  morlu  otHorMwl^n-n.    Boiiil  he  ~^ii.i|i)h. 

BOaTOM     ARTrFIClAl,     I.EA'THP.R     CO. 

12  EAST    IBth  STREET,  MEW   YORK, 


COMPENSATING   BEVEL 

FOR  DIFFERENTIAL  DHIVE.  _ 

GEARS 


ALL   KINDS   AhU   SIZES   UF 


SPROCKETS. 

BOSTON  DEAR  WORKS,  154  Purchase  St .  BOSTON.  MASS. 
Engines,  Boilers  and  Burners 

FOR... 

STEAM    VEHICLES. 

MILNE   A    KILLAM, 

10  CflE&CENT  ST..  EVERETT,  MASS. 
avNO  ran  caTauHs. 


Pacts  About  Storage  Batteries. 


Roberts. 

OTHER   INFORMATIOJJ  ON  THIS  SUBJECT  BY 
WELL-KNOWN  EXPERTS  CONTAINED  IN  OUR 


STORAGE    BATTERY    NUMBER.      issue    of   September    2Tth. 


At  Druggists 
or  by  Mail 
on  receipt  of 
Price>  15  and 
25  Cents, 


Sold  in  bulk  (at 

Automobile 

Tires. 


459  PEARL  STREET, 
NEW  YORK  CITY. 
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STAMPS  OR    COIN. 


ancamobiles  ^  ^  ^^ 

Special  Mo- 
tor Carriages 
Delivery  and 
Mail  Wagons 
and  Gasoline 
launches  or 
every  slyle 
and  size 
promptly  de- 
signed and 
built  loorder. 
o 

-  —  -  Acetylene 

Gas  Generators,  Searchlights  and  Lamps,  Hoisting  and  Mining 
Machinery. 

liA'WOA'nOBII.BS— IdMl  Aato-T«liic]u, 

lf4N^.%n^R1liV&^— Triunipbaitt  gaaottikLt-n|H*nitetlcuTl«E«pwexcolleiKv 

tANrfAMoBHtE'-AtnunniblLlfni  ^fTwiiiaJly  rt.-nJ:il6wl, 

|^A'^€ATn<lBI|,fiS— IxicctuoUoii   wllliout  rii^k. 

LA>iC'\Ift<iBtl.K)*-F)euure  wKhout  d*opLT, 

li.imr  AIROBII.KS^Aii^lD-Americui   ntniiigth   aod   lugeonity  wtth  P*i1i< 


liUtiiriiittB  mobdlty. 


l.ANCAniOHII,|':$^»<ir1ci!i.  Hoiidcsa,  StMiiiipPi 

Wlfcl^.     -["'lit,     t>l[lll)]l{'||/. 

tiANrA:f|4»Bll.l^s— Flrawun:,  Biuiueu,  Tmcklua. 


JAMES   H 
9D*87  Liberty  St., 


LANCASTER   CO.,  Ino. 

Nawv  York.  U.  S.  A. 


PARSELL  &  WEID, 

MODEL  MAKERS,  '"/iL'"'^^^^^^^ 

Automobile  fittings,  vaporiaers,  etc..  btiili  to  ordtr. 
Wiirking  drawings  made  (ram  skrtchcs. 
WrllB  lor  Pamirhltt,  T«ltph«i>«.  1&6  Midlion  Squan. 

THE  FfllNKLIN  MODEL  SHOP,  :i^".;>:";%"  •""*' 


Gasolene  Vehicle  Hotors. 


■^fTE  beg  to  infcirin  ihe  prospective  buyer  ihat  an 
'T  and  after  May  ist.  our  office  and  factory  will 
be  located  at  3.  5  and  7  Oliver  St  ,  Newark.  N.  J.. 
whfire  WE  ejtpeci  t^  manufacitire  Gasolene  Motors 
of  all  siies,  (or  vehicle  purposes  Wc  expect  lo  do 
an  hoimi  and  legiiimaie  business,  atid  g«aiantce 
our  Motors  to  be  reliable. 

We  have  a  carriage,  weighing  Hoolbs.,  equipped 
with  our  Motor,  in  daily  demunsiration,  and  when 
doiified  the  same  will  meet  the  prospective  liuycr 
at  ihc  depot. 


THE    QUICK    nANUFACTURING    CO 


cft:eceMK»ce»»WKy3iOjceM5»?»:8»^ 


MUD. 


Dust  and 

^v^DlRT 


Wiil  2.i»un  mill  j^cars  and  other  running^ 
part^,     Proicci  ihem  with 

ALUMINUM  CASES 

Wc  make  them  in  large  quantities.  Write 
us.     All  kinds  of  Aluminum  Work.     . 


Bttan  Strvit 
tin,.  Mtti. 


THE  HiLL,  WHITNEY  i  WOOD  CO.,  'I.V?h*^ 

TUB  HDisEless  staple. 

AUTOMOBILE  STORIGESREPtIR  CO, 

Station  No.   1,  57  West  66tb  Street, 

(St  Micholat  Hink  BuUimg,)  , 

HEW   YQRK. 

House  and  Care  for  Automobiles  of  all  kinda, 
Storage  Batteries  Charged  and  Supplies  af  t^\  Idndft  furmahed. 


TRANStENTS  ACCOMMODATED. 


JiyTl 


THE    HORSELESS   AGE. 

A  Hacbine  is  Only  as  Strong  as  its  Weakest  Part. 
A  Gas  Eng^ine  is  Reliable  Only  so  Far  as  the 
Prompt  Ig-nition  of  its  Charge  Is  Assured 

THE  H-C  DYNAMO  IGNITER 

with  permanent  magnel  fields  WILL  POSITIVELY  DO  THIS  work.  If  you  arc 
Urea  o(  expense  and  annoyance  of  baltcrics,  send  (or  our  descriptive  pamphlet  and 
invcstiRaie.     It  will  surely  repay  you. 

SPECIAL  DESIGNS  fOR  AUTOMOBILE  USE, 


THE  HOLTZER-CIBOT  ELECTRIC  CO. 


NEW    YORK. 


BOSTON    CBROOKUNE),    MASS. 


CHIOACO. 


FOSTER'S  PATENT 
I    REVERSIBLE  SCREW 
b  PROPELLER. 


For  Yacbis,  LaoDChes  and  Business  Boats. 

tHE   dNLr  RELIABLE     ,    . 
flCV^RSIBLE  PROPELLER. 


TJAS  Balanced  Ball  Thrust,  Perfectly 
*  1     Noiseless,    No    Cog    Wheels    to 


rattle  and  break.  Stronger  than  a. 
Solid  Propeller,  and  gives  better  re- 
sults. In  use  by  up-to  date  Gas  Kngine 
Builders-  Catalogue  and  Order 
Blanks  on  Application,     ■ 


CHAS.  W.  FOSTER, 

Inventor  and  Builder* 

NEW  HAVEN,  .  _  -  _  CONN. 


VOLUME  FOUR  COMPLETE. 


(April  5th  to  September 
ayth,  1899,  iscluiire.) 


r 


To  New  Subscribers  for  Two  Years. 

We  wish  to  place  these  volumes  in  the  hands  of  persons 
permanently  interested  and  therefore  offer  them  only  to  those 
who  will  subscribe  for  two  years  from  April  Sth,  189^.     ::    ::    :: 


SEND  $4  AND  GET  THIS  VOLUME  BEFORE  IT  IS  EXHAUSTED. 


Subscnbers  who  are  willing  to  act  as 

LOCAL  SUBSaUPTlON  AGENTS 
for  The  Horseless  Ace,  on  a  commission  basis,  are 
requested  to  communicate  with  the  Editor. 

,GAN  VOU  BET  US  NEW  SUBSCRIBERS? 

Any  of  our  subscribers  who  are  willing  to 
solicit  subscriptions  for  Thk  Horseless  Age 
from  their  fellow  townsmen,  are  requested  to 
communicate  iviih  the  Editor. 


IN  YOyR  TOWN,  FRONT  YOUR  FRIENDS, 

will  you  solicit  subscriptions  for  The. 
Horseless  Age  on  a  commission  basis? 
If  so.  write  the  Editor. 


WANTEP. 

Special  contributors  to  The  Horseless  Age  an 
at!  important  subjects  relating  to  Motor  Vehicles. 
Fair  compensation.  Address  The  Horseless  A*:;e, 
150  Nassau  Street.  New  York. 
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"THE   AUTO-SPARKER" 

(I)  Starts  and  ruiis  gas   engines  as  easily  as  best   batteries. 

{2)  Does  not  bum  up  electrodes.     .. - 

(3)  Saves  its  eotire  cost  over  batteries  in  one  year. 

(4)  Machine   is  durable — aothiog'  to  wear   out  but   shaft  and 

frictipn  pulley,  and  these  shouM  last  for  years.     ., 

(5)  Hundreds  tn  use-^every  machine  is  tested  and  guaranteed 

to  do  the  work  clajmcdi. 

(6)  Automatic  governor,  regulates  speed  of  dynamo  no  matter 

what  size  or  speed  of  fly-wheel  of  engine. 

(7)  You  Deed  no  battery.     Auto  Sparkcr  can  be  fastened  to  floor 

as.  in  cut  or  on  body  of  aoj  gas^  en^oe  or  Automobile^ 

DIMENSIOMS  ANO  WEIGHT 

DJmeosiofis,   lo^x  tax.6J;  inches.     Weight,  23  lbs. 
Yor  pncM.  addf^u  naf  MWE  FOft  EITHER  "TOUCH"  OR  "fUMP"  SPARK 

G«a^M«,u.icti.™rpr       y^^    Motsifiger    Dfivice    Mfg.  Co. 

PENDLETOM.  IND. 


RELIABILITY. 


There  are  reasons  why  DURYEA  vehicles  please  their  owners.     One  t>f  (hcscls  because 
they  tan  be  depended  on.     Constant  working  on  tJiJs  subject  since  ift^t   has  uught  us 
-     '  some  livings  10  do  and  some  to  avoid  10  secure  saiistactron.     Not  only  have  we  a  simple 

mcrhnni^m,  which  mi^ariw  there  are  but  few  parts  la  look  a/lef,  but  we  have  So  designed  that  mechanism  that  very  lew 
nuis,  bolts  and  ^crew5  are  used  to  hold  the  pans  together.  On  this,  account  a  large  part  of  the  trouble  arisinK  from  nui^i 
lusing  off  r>r  bolts  cotiiinjif  out  is  avoided  in  our  dcsigin.  After  you  have  used  several  makes  ot  motor  vehicles  arid  become 
Acquainied  with  their  little  peculiarttLcs  you  will  be  able  to  appreciate  a^god  point  tike  this.  We  have  no  countershafts, 
no  RcsxTfi  running  at  ordinary  speeds^  the  simplest  of  clutches,  the  most  compact  power  and  reverse  gear,  and  a  very  simple 
triple  cylinder  meter.  Should  one  cylinder  fail  to  work,  the  mher  two  will  bring  you  home  in  good  order.  Each  part  ha? 
been  specially  designed  to  secure  the  best  results  continuously.  The  moving  parts  are  all  placed  where  they  may  be 
readily  inspected.  Our  great  simplicity  insures  reliability.  Our  diagram  shows  itL  Several  styles.  Prompt  deliveries 
Address 

DURYEA^    READING,  PA.r  PEORIA,  ILL.,  or  LOS  ANGELES,  CAL. 


A    PERFECT   AUTOMOBILE    EQUIPMENT. 

THE 

EMPIRE  BALL-BEARING  AXLE 

AND 

ROBERTS'   WHEEL. 


PATENTED, 


A  tiae  atfe,  thatttughSy 
tisted  by  aduai  us« 
under  af/  cfasses  of 
refitihs.  giriag  perfect 
sot/s  faction. 


auto/nobifea  and  t)ea¥jr 
tracks,  tfamaa  of 
users  and  tntimornals 
fuiniabed  on  opftHca^ 
Hon. 


NONE  SO  NEAR  AKTI-FRICTION. 

SUPERIOR  TO  ANY  OTHER  AXLE   FOR  ALL   KINDS  OF 

MOTOR    VEHICLES. 


AXLE    DEPARTMENT. 


THE  CHICAGO  5CREW  CO., 

Acjdrc&s  all  communications  to  tlie  Company. 


CHICAGO,  ILL. 


Send  for  Catalogue. 
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THE    HORSELESS   AGE. 


THIS 


Li- 


is  the 


POWER 


that 


•%'%/%^^%^%^«^%-%%-^^^%^'%%%%%^'%^-%%^^f 


PUSHED 


^*|  HK  first  motocycle  race  of  the 
season  proved  to  be  a  climax  of 
excitement.  A  more  startling 
contest  was  never  seen  on  any  outdoor 
track,  and  3^000  people  at  the  Fountain 
Ferry  Track,  Louisville,  Ky.,  yelled 
tlieniselves  hoarse  in  appreciation. 

It  was  the  2-mile  motor  race  which 
closed  the  day's  program,  and  was  won 
by  Rutz  and  Hausman,  the  New  Haven 
team,  in  3in.,  15s.,  the  last  third  of  the 
second  mile  being  a  1.30  clip. 

A  hard  fought  battle  and  a  decided 
victory  for  the 

ASTER 

MOTOR, 

the  motor  power  which  is  now  being 
applied  to  the  Orient  Tricj-cles  and 
Autogos  of  the  Waithani  Mfg.  Co. 

Being  sole  agents  for  this  country,  we 
have  established  a  Motor  Accessory 
Department  at  424  Massachusetts  Ave., 
Cambridge,  Mass.,  where  a  complete 
line  of  Aster  Motors,  Carbureters, 
Batteries  and  other  accessories  will  be 
supplied  to  the  general  public  at  whole- 
sale and  retail. 


WALTHAM   MFG.  CO. 

WALTHAM,    MASS. 
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STEAM  BOILER  NUMBER, 

DECEMBER  6th.  1899. 

Symposium  of  Steam  Vehicle  Engineering. 


Dealing  thoroughly  with  this  most  Interesting 
problem  as  related  to  vehicles. 


LEADING    ARTICLES. 

Steam  Boilers  for  Motor  Vehicles,  by  R.  I.  Clegg. 

General  Data  on  Steam  and  Fuel,  by  A.  H. 

Advantages  of  Circulation,  by  S.   D.   Mott* 

Efficiency  of  Small   Boilers,  etc.,  by  A,   M.   Herring. 

Automobile  Generators   Under  the   Law,   by   Perry   B.    Rawson. 

Considerations  in  the  Design  of  Vehicle  Boilers,  by   P.   M.   Heldt 

Shell  or  Water  Tube  Boilers?  by  Wellington  R   Kidder. 

Boiler  Feeding   Apparatus,  by  R,   I.  Clegg. 

A    Practical   Method  of   Utilizing  Exhaust  Steam,  by  Edwin    Kilburn. 

Oil  Fuel  Burners,  by  R,  1.  Clegg. 

A  Coil   Boiler  for  Automobiles,  by  W.  H.  Wakeman. 

The  Elihu  Thomson  Flash   Boiler  and  Steam  Vehicle  System,  by  L.   H. 

Design  for  an  8  H.  P.  Water  Tube  Vehicle  Boiler,  by  H.  K.   Burr, 


Vehicles,   Boilers  and  Engines  described  and  illustrated. 

64    PAGES*  5e    CUTS. 

PRICE,     10    CENTS,    STAMPS    OR    COIN. 


VUB3CF71BE    FROM   THIS   NUM8ER. 
«7.00  A  YEAR  IN    ADVANCE. 


THE    HORSELESS   AGE, 


I60    NASSAU    STREET,    N.    Y. 


,  Var  St  IMO. 


THE  HORSELESS   AGE, 


..Gasolene  Vehicle  Motor.. 


bfah  we  bftTc^  dMnrm-^trfttf"]  Ko  bt  the  most  [nr&allL'il  power  In  tlie  market, 
I'CC'C-op'flttv  &  space  of  1U  X  so  iiioLes,  inuriiifftL'iiired;  iijirijuht  or  btirizoDtBt; 
^froUrbt,  17S  ponndB.    We  build  from  OB©  lo  eight  hOf9P  [>wWur.   For  veblclia9, 

at«  Biid  Iticbi  tt«tlons?f  work,  we  van  p^ntYV  ttuptrlatity. 


Tbca  cut  8bt>wi 
or  rouruyllDi^^'r 

)r*-  rlhriillmr, 

Iftlnic  »['Hrh 

i.r]rliiirlbc  |.i  .  'i 

flJIII     l'«l    111     !■■■ 
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nd  for  OatalOBUA. 

lyFFALO  SASOLEME  MOTOR  CO. 

frr.  Dcwitt  and  Bradley  SU.  BUFFALO,  N.  Y. 


Automobile  Patents 
Exploitation  Company 

UNDERTAKES: 

The  manufacture  of  AuiomobiJes  and  Motor-Cydfrs. 

The  examina.LLDn  af  Aulnmobjle  patents. 

To  tnlist  capiul  for  the  development  of  inventions. 

FURNISHES: 

specialists  to  muke  thorOLigln  examinations  of  patents. 
Experts  to  test  motors  and  automobiles^ 
OpporiLriuiies  to  inventors  to   present  properly  their 

propositions  to  concerns  willing  to  consider  and 

to  undertake  the  satne. 

PURCHASES; 

All  mentorioiiiK  patents,  licenses  and  inventions  re- 
lating to  motorH^cyclcs,  motors,  gears,  automobiles 
and  their  parts. 

AUTOMOBILE  PITENTS  EMOIUTION  COMPANY. 

27   WILLI&M    STREET,    . 

F.  B.  HVDE.  SeoratAry.  NEW  YORK,  N.  Y. 


THE  BILLINCS  &  SPENCER  OO.'S 

DROP  FORGED  10  AND  14-IN.  WRENCH, 


Semi  and    Full  FinEshed  and 
Ca&e  Hardened. 


INDISPENSABLE   TO    A 
MOTOR   VEHICLE. 


(Jut  ]-B  Sise  uf  10-iii,  Wrench. 

DROP  FORCINGS  FOR  AUTOMOBILES. 

Unaqualed  Facilities  for  Meeting'  Requlrornants  in  this  Cine. 

THE  BILLINCS  &  SPENCER  COMPANY,  H.rtford.  eon,...u  s  >. 


(April  5th  to  September 
iyth,  1899,  induftire.) ' 


.VOLUME  FOUR  COMPLETE. 

To  New  Subscribers  for  Two  Years. 

We  wish  to  place  thsse  volumes  in  the  hands  of  persons 
permanently  interested  and  therefore  offer  them  only  to  those 
who  will  subscribe  for  two  years  from  April  sthj  iSqq.     ;:    ::    :: 

SEND  $4  AND  GET  THIS  VOLUME  BEFORE  IT  IS  EXHAUSTED. 


^^^^^^^^^ 

THE   HORSELESS   AGE. 
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HAND  AND  POWER  PUMPS  1^'^]^,^" 

of  AatomobUcs  and  Pnetimaiic  Tired  Wagons 

6LEAS0N-PETERS  AIR  PUMP  CO,, 

MANUrACTUREHS, 

20  WEST  HOUSTON  STREET,         MEW  YORK»  U.  S.  A. 


mmmi  m  uuncbel 

VERTICAL  Qfl  HORIZONML. 
ELECTRIC  IGNITION. 

ty  Ltir^e  ruvliii^  quUtihlii  fnr  experlmimtKl 
vurk.  Anymyle  oJ  fftrrlaaohulK  It'oriiw 
tn>ia  owier'B  ilmwinEO.  Lareor  sizes  for 
hBavf  vetilfjles  JTi  i-ouiKa  lit  (ujuatruutloTi 

NALTer  AUTOMOBILE  CO., 

10-12  Clinton  Street,  Brooklvn.  N.  ¥. 


BUILT  FOR  BUSINESS. 

OUfi  CLASS  B  CAnfilAGE  BOILER    AND  CLASS  8   No.  2  STEAM  CARRIAGE  ENGINE. 

Tfie  Boiler 

in  position.  Heating  surface,  49  square  feet. 
Working  pressure,  150  lbs.  Diameter,  15  in. 
Height,  r^  in.  from  bottofn  of  burner  to  top  of 
hood.  Weig^ht  complete,  130  lbs.  Best  of 
material  and  workmanship  Lhrougliout. 

Tfip  Enninp.  '^  ^^^  ^"  ^^^^  '^^  3?^  »"• 

liirJlliyiilr  stroke,  cylinders,  Ccist  iron. 
Framiny;,  steel  and  bron;£e.  Crank  shaft, 
connecting  rods,  etc.,  steel.  Crosshead  and 
alt  bearings,  phosphor  bronze.  Stephenson 
link  motion.     Weight,  40  lbs. 

An  outfit  that  wHi  run  and  kttp  on  running. 
PricB  of  Boi!9r.  $165.00  net. 
Pr/C6  6f  Engine  complete,  Sf  60.00  net. 
Botfi  f.  o.  tf-  Boston. 
Always  in  process  of  construction,  and  a  few  in  stock  for  immediate  delivery. 

272-778  FREEPQRT  STREET  (Hirrlaon  Squart), 


Sni    ITDI/'         272-»78  FREEPORT  STF 
.    UL^lnR,    BOSTON,  MASS. 
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SPECIAL  OFFER. 

BACK   NUMBERS. 


We  have  no  more  complete  files  and  h&ve  decided  to 
offer  miscellaneous  back  numbers  of  THE  HORSELESS 
AGE,  from  December,  1896,  to  March,  1899,  at  the  fol- 
lowing prices: 


6   ASSORTED, 


50   CENTS, 


The  Horseless  Aqe, 


AmeHcan  Tract  Society   Building, 

Na»J4u  and   Spruce   Stro«t«» 


NEW    YORK. 


EXPLOSIVE  MOTOR  NUMBER 


January   17th,  1900. 

LEADING    ARTICLES 

The  Hydrocarbon  Engine  as  A  Source  of  Energy,  by  Elwood  Havnee. 
General  Deductions,  by  Henry  W.  Struss. 
The  Gasoline  Engine  Indicator  Diagram,  by  E.  C.  Oliver. 
Vaporizers  and  Carbureters,  by  llERiitRr  L.  Towle. 
Ignition  and  Ignition  Troubles,  by  P.  M.  Heldt. 
Coils  and  Sparks,  by  E.  ].  Stoddard. 

The  Vibration  of  Explosive  Motors,  by  Herbert  L.  Towle. 
Gasoline  and  Gasoline  Mixtures,  by  E.  J.  Stoddard. 
Multi-Cylinder  Engines,  by  P.  M.  Heldt. 
'|C  Gasoline  Vaporizers  and  Carbureters,  by  Henry  W.  Sthuss. 

Balancing  a  Motor  Carriage,  by  E,  C.  Oliver. 
Explosive  Motor  Datai  by  R,  1.  Clegg. 
An  Explosive  Motor  in  Detail,  by  R.  I.  Clegg. 

72  pp.      PRICE,    lO   CENTS,  Stamps  or  Cain. 

SUBSCRIBE  FROM  JANUARY  1st,  AND  YOU  WILL  GET  THIS    NUMBER.    $2.00  A  YEAR. 


The  Horseless  Age, 


150  Nassau  STm    New  York. 


1^   A. 


.M!*T«L»«. 


THE   HORSELESS  AGE. 


STEAM 

BOILER 

NUMBER 


DECEMBER 


TEN  SPECIAL  ARTICLES 


Leading  Engineers  and  Inventors  on  the  Steam  Boiler 
as  related  :o  Vehicles,  treating  the  subject  ihorougLty 
and  stiowinf  how,  sieam  can  be  most  successfully 
applied. 

10  GENTS,  SUMPS  OR  CQIX. 


SYMPOSIUM 
OF 


STEAM  VEHICLE  EHSIIEEniNG. 


ANGLO-AiyiERICAN 
STOCK  JOBBERS. 


COMETHING  about  the  London  History 
^^  of  Pennington  and  Lawson  Leaders  of 
the  75,000,000  Dollar  American  Promoting 
Expedition. 


ISSUE  OF  FEBRUARY  7tm. 


THE   HORSELESS  AGE, 

150   NASSAU    STREETp 

^"^NEW   YORK. 


10  Cents,  Stamps  or  Coin. 


THE    HORSELESS   AGE, 
150  NASSAU  STREET, 


.NEW   YORK. 


IN    PREPARATION... 


I  BOO    EDITION 


GENERAL  ANNUAL  OF  THE  AUTOMOBILE 

And  of  the  JndastrJes  Connected  Therewith. 

F.  THEVIN  and  CH.  HOURYt  frf"o«  and  Proprietors, 
CabU,  Automobile,  ParU,  21     RUE   dl*   LOUVRE,     PARIS, 

WtU  Contcif}  MO  *<fdreastt  and  Data  Pertaitting  to  the  Aulamah/fe,  fiotabty: 

BUILDERS    OF    AUTOMOBILES 

In  Europa  and  America. 
FtvjT. — General  alphabetical  list,  by  cDuntries^  of  all  buiidertj  at  automobiles  and  of  vehicle  motors  of  all  kinds  and  sysLents. 
I  Second. — A  list  of   the  same  builders,  classificft    by  the  kinds  of    vehicles  and    the  charaexer  of    the    moiors  ; — Carriages, 

|VoiturcUcs,  Motocyctes.,  Oninibuscs,  Trucks.  Traction   En>?ines,  etc. — Gasoline,  Steam.  Ejectrk.  etc. 

FITTINGS    AND    ATTACHMENTS 

£uropean  and  Affitrrcan. 
Lisi    of  Special    Manufacturers    and     Dealers:      Makers    of    Rjw     JUttfrials,    Accessories,    Tools    and    All    Appliances    for 
Aaiomobiles,  ctassitied  by  Industries. 

LOCAL    INFORMATION 

LIcti   by  Towns    and    Countnes  im   Euroj^f)    of  Hqildcrs,    R'cpa.i.rers,     Dealers^    Supply    Stores    for    Gasoline,    Automobile 
|X.ivefie«,  Hotels.,  Charging  Stations,  Routes  and  Distances,  etc.     List  of  Owners  ol  Carriages  and  MotocycJes, 

GENERAL    INFORMATION 

List  of  Automobile  Ciubs  in  Europe,  with  names  and  addresses  of  members  ■complete.     Polke  Regulation,  Tolls,  JournsU 
'  and   Book*,  Patents,    Public  Trans portafion  Cumpanit^s,  ecc. 

Drawings,  Cuts,  and  Advertisements  of  the  Principal  Models  of 
Automobile?    by    the    Leading    Ruilders,    French    and     Foreign. 

I A  Volume  ^^t  orw  1200  l*Ag«»,  9r«.  Price.  10  Fraucfi  ttS.OOj 
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Vol.  8,  No.  I 


STEAM  IS  THE  BEST  POWER  FOR  AUTOMOBILES 


Steaim  Motor  Wagon. 


THIS   STYLE    NOW 
READY. 

OTHER   STYLES   TO 
FOLLOW. 


H^r 


A 


'T*H  E  Carriage  iHustratcd 
*  here  js  one  that  will  sat- 
isfy the  most  critical,  for  in  it 
is  combinc'll  the  finest  carriage 
work  and  the  best  machinist 
^kil!  and  workmanship,  and  ft 
is  the  mast  practical  and  satis- 
factory pleasure  carriage  one 
can  have. 


FOR  FULL  PARTICULARS  AND  PHOTOGRAPH  ADDRESS 

STANLEY    MAHUFACTURIMG    CO., 

No.    1  17    LINCOLN   STREET,  BOSTON,  MASS. 
A    PERFECT   AUTOMOBILE    EQUIPMENT. 

THE 

EMPIRE  BALL-BEARING  AXLE 


AND 


ROBERTS'   WHEEL. 


PATENTED. 


tesfeii  bf  aciuaf  i/je 
unifer  aff  ciaisea  of 
nff'cles.  giving  perfect 
MoHsfactio/i. 


Eapaeia/fy    adapted    fo 

ai/tomobif^a  attd  haarj 
trucks  t/ames  ot 
t/aers  and  tustimoaiafa 
furmahid  on  appt/ca- 
iion. 


NONE  SO  NEAR  ANTI-FRICTION. 

SUPERIOR  TO  ANY  OTHER  AXLE   FOR  ALL   KINDS  OF 

MOTOR    VEHICLES. 


AXLE    DEPARTMENT. 


THE  CHICAGO  SCREW  CO., 

Address  all  communications  to  the  Company. 


CHICAGO,  ILL. 

Sepd  for  Catalogue, 


UBRAI 


MTOA,  LENOil  AND 
TILDEN    ^OUHUATlOWS. 


THE  HORSELESS  AGE 

EVERY  WEDNESDAY. 

DEVOTED  TO  MOTOR  INTERESTS. 


Vol.  VI. 


NEW  YORK,   MAY   9,  1900. 


No.  fi. 


THE    HORSELESS    AGE. 

&  p.  nrOEBSOLL,  llditor  and  Fropiiator. 

PuBUc^TioM  Orrici: 

AMEitic&n  Tract  Society  Building,      •      150  Nassiu  Street, 

NEW    YORK. 

H£:R«ERT  LADD  TOWLE,  Uttdtle  EdMor. 


SUBSCRIPTION,  roK  the  Umted  States  anti  Canada, 
$3.oo  a  year,  in  advance.  For  all  foreigt]  couDtri^ 
iQcluded  lu  the  Postal  Union.  $3.00. 

COMMUNICATIONS.~Tbe  Editor  will  be  pleased  to  receive 
commnaicatioDs  oa  trade  topics  from  aay  aulbetitjc 
fiolirce.  The  Correspondent's  came  sbontd  in  all  ca^fS 
be  given  as  aa  evidence  of  good  fatthi  but  will  not  bo 
published  if  specially  reqaested. 

tW'  Onr  weeks.  hqIjcc  required  'or  discontinuance  or  ehan^e^ 
ol  adv'«rii5emeni5. 


The  HOB.SELB9S  Age,  ijo  Nassau  Stre«t.  New  Yorlc 
Bnt«T«d  at  the  N«w  Yoik  podt-o£Bce  as  seeanb  dass  mattvr. 

On  BccOiniil  of  (be  czccaalve  dlacO'imta  cbKr^e^l 
br  Ka-w  Tork  bank*  011  beukII  check*  uader  (Itclr 
n«'«r  mlc*  anbscrtbcrA  are  reqnealcd  to  remit  bjr 
r<mt  Oflic«  or  ^spr««M  money  order  or  M.^  T,  dmn. 

The  Inventor's  Task. 


Editor  Horseless  Age: 

Is  there  any  opening-  for  one  who  has  iiiailc  a  lifetime  study 
of  mechani<!s  and  several  years'  study  of  gas  i^ngincs?  I  think 
1  have  good  ideas,  and  if  my  expenses  were  paid  and  some 
inexpensive  tests  made,  I  think  that  within  a  few  weeks  I  could 
jiTove  myself  practical.  MACHINIST. 

TKr  abnvf  letter  is  one  of  a  kind  which,  with  variations  of 
tbeme  and  |»rc mentation,  comes  to  us  now  and  then  with  a 
re>jiie*l  for  personal  reply.  We  wish  that  we  could  help  the 
Authors  of  ihcsc  letters.,  because  wc  kiiow  that  to  thcni  the 
matter  ijv  a  serious  one;  but  wc  hope  that  we  shall  not  offend 
ihem  if  we  say  ifmt  their  qut^itinu  is  a  good  deal  as  if  some 
"inT.  haviiip  acqitiretl  a  small  trlcscopt-,  shoiiid  write  saying 
that  he  had  decided  to  discover  a  comet,  and  that  he  wanted 
to  know  the  best  way  of  going  about  it.   There  is  no  royal  road 


to  ihe  diaeovery  oi  a  comet,  and  there  is  none  to  the  position 
of  I'xpeft,  whether  in  gaS  enginery  or  in  anything  clsc,  In 
ijo  hrriticli  oi  mechanics,  perhaps,  arc  "good  ideas"  so  plenti- 
ful as  ill  gas  engine  work,  and  in  noi  branch  are  they  at  such 
:i  dij^couitt,  unless  backed  by  long  and  practical  experience. 

[n  |)rinciple  tbe  ^rs  engine  is  the  most  tenipting  of  thernio- 
dynamic  prupnjitions;  its  "fatal  fascination"  has  lured  many 
an  inventor  to  his  undoing.  In  practice  i(  is  the  most  intricate 
and  diRicuft  of  propositions  to  embody,  and  the  most  alUirlng 
"ideas"  about  it  are  oiten  the  hardest  to  bring  to  earth.  It 
was  years  before  the  hot  tube  supplanted  the  igniliug  flame; 
an-i  the  perfect  electric  igniter  lias  not  yet  been  invented. 
Wc  are  credibly  informed  that  a  company  of  the  highest 
standing  in  another  line  not  long  ago  spent  $40,000  in  attetnpt- 
iii^  to  put  on  the  market  a  kerosene  engine  of  what  they  be- 
lieved to  be  the  most  approved  design:  and  they  bad  finally 
to  withdraw  it  and  charge  the  outlay  as  a  dead  loss.  The 
Patttit  Office  is  overburdened  with  good  ideas  about  gas  en- 
gines— ideas  most  of  which  .never  lived  to  outgrow  their 
swaddling  bands,  and  never  could. 

The  best  course  for  a  would-be  inventor  of  gas  engines  to 
pll^^lle  is,  first  of  all,  to  enter  iJic  shops  of  some  good  com- 
I>:ir)y  which  btiilds  them  and  learn  alt  he  can.  If.  as  is  prob- 
able, he  lias  already  -lone  this,  he  should  next  read  everything 
he  can  procure  access  to  winch  has  a  bearing  on  the  subject. 
He  will  probably  find  that  all  his  own  ideas  have  been  antici- 
pated and  tried  by  others;  aird  if  (as  is  not  unlikely)  tlicy  have 
iailed  and  disappeared,  he  must  set  himself  to  find  the  reason. 
Having  learned  everything  that  present  practice  or  past  en- 
deavor can  teach  him.  he  is  then  in  a  position  to  dcmon- 
str:itc  his  own  ideas,  now  soinewhat  matured,  by  buildmg  an 
experimental  machine, 

llii?.  it  will  be  seen,  is  really  the  crux  of  the  whole  matter. 
viiicL  nvjst  aspirants  for  the  inventor's  reward  lack  the  time 
or  (lie  money,  or  both,  to  put  iheir  ideas  to  this  practical  test. 
It  is  an  absnhtlely  necessary  preliminary,  however,  both  be- 
cause there  are  already  so  many  inventions  going  a-beggtng 
that  an  untried  newcomer  could  obtain  no  hearing,  and  be- 
cause the  inventor  will  be  either  exceptionally  gifted  or  excep- 
tionally rurtiinale  if  he  does  not  build  two  or  perbaps  three 
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such  machines  before  he  realizes  his  aim.  The  requirement 
may  seem  a  hard  one,  but  it  is  just  and"  necessary,  and  it  is 
doubtful  if  the  exceptions  which  occur  now  and  then,  wherein 
the  inventor  experiments  at  the  investor's  expense,  often  re- 
sult in  benefit  to  either  party. 

After  all,  it  is  simply  the  law  that  the  fittest  must  survive, 
and  no  owner  of  a  really  meritorious  invention,  if  he  possesses 
the  ability  to  develop  it  and  the  energy  to  push  it,  will  need 
to  fear  lest  his  idea  will  be  smothered  for  lack  of  opportunity. 
So  long  as  competition  exists  between  investors,  there  will 
be  no  lack  of  room  at  the  top  for  the  inventor. 


The  Moral  of  it. 


We  presume  that  many  of  our  readers  could  duplicate  to 
some  extent  the  experiences  related  by  "Steam  Carriage"  in 
another  column.  It  would  be  unfair  to  the  author  of  that 
extremely  candid  letter,  however,  to  jump  to  the  conclusion 
that  because  his  first  vehicle  was  a  disappointment,  therefore 
steam  carriages  as  a  class  should  be  shunned.  Indeed,  "Steam 
Carriage"  declares  himself  still  in  favor  of  that  motive  power; 
and  whatever  the  ultimate  verdict  may  be,  there  are  plenty 
of  arguments  in  favor  of  his  preference.  Many  a  novice  with 
a  gasoline  vehicle  could  tell  a  story  equally  long  about  his 
difficulties  with  the  igniter,  the  vaporizer,  the  batteries,  the 
valves,  and  what  not  besides;  and  the  choice  between  the  two 
powers  will  be  determined  not  only  by  the  service  intended 
but  by  the  mechanical  preferences  and  experience  of  the  user. 

But  although  some  of  "Steam  Carriage's"  mishaps  were 
chargeable  only  to  inexperience,  there  remains  a  substantial 
residuum  to  invite  the  studious  consideration,  both  of  that 
particular  vehicle's  builders  (who  wi!l  doubtless  recognize  their 
product)  and  of  others  who  would  profit  by  their  errors.  It 
must  be  admitted  that  our  correspondent's  standard  is  high, 
little  short,  indeed,  of  perfection  itself,  which  we  all  know  to 
be  unattainable,  although  "Steam  Carriage"  professes  an  in- 
tention to  look  for  it.  Opinions  will  be  likely  to  differ  as  to 
how  far  the  supplying  of  duplicate  or  substitute  parts  should 
be  carried.  Gauge  glasses  should  obviously  be  included,  and 
ought  to  make  try  cocks  unnecessary.  It  is  not  evident  why 
any  substitute  for  the  feed  pump,  other  than  a  hole  and  a 
plug,  should  be  on  the  list.  A  fortiori,  a  spare  chain  should  be 
added,  too,  and  also  a  spare  regulator,  spare  connecting  rod, 
piston  rings,  torch  (of  course),  and  an  axle  or  two;  or  else 
a  horse  should  be  taken  in  tow,  as  a  simple  equivalent  for  all 
of  the  above.  To  us  it  would  seem  better  to  make  the  feed 
pump,  with  its  lever  and  valves,  sufficient  for  its  work,  and 
then  to  take  the  chance  of  breakage  from  external  causes. 

There  is  no  denying  that  a  construction  which  permits 
glands  and  other  parts  to  unscrew  without  notice  on  a  motor 
vehicle  ts  little  short  of  a  mechanical  scandal,  and  deserves  the 
se\'erest  reprehension.  It  is  not  so  clear  that  the  engine  and 
boiler  ought  to  be  bolted  to  the  frame  instead  of  to  the  body. 


They  should  be  rigidly  connected,  of  course,  bat  the  change 
proposed  would  increase  the  road  vibrations  and  shocks  to 
which  they  would  be  subject,  and  moreover,  by  throwing  so 
much  additional  dead  weight  on  the  tires,  would  materially 
shorten  the  latter's  life. 

It '  is  somewhat  surprising  at  this  date  that  any  steam 
vehicle  should  be  put  on  the  market  without  a  variable  cut-off. 
This  single  fact  would  go  far  toward  explaining  the  discrep- 
ancies between  the  economy  claimed  and  that  realized  in  our 
correspondent's  carriage,  since  any  engine  with  fixed  cut-off 
woriES  most  economically  when  running  at  top  speed  vrith  the 
throttle  wide  open.  This  could  and  would  be  done  for  the 
purpose  of  making  a  mileage  record;  but  it  is  not  to  be  ex- 
pected that  the  purchaser  of  the  carriage  will  habitually  set 
the  law  at  naught  in  order  to  save  his  gasoline. 


The  proposed  motor  vehicle  race  in  Kansas  City,  announced 
in  another  column,  deserves  to  succeed.  There  could  not  be 
a  better  time  to  bring  the  horseless  carriage  before  the  pub- 
lic than  during  the  coming  national  convention  there,  and  all 
builders  interested  in  the  Western  trade  will  find  in  that 
event  an  excellent  opportunity  to  show  what  they  can  do. 

The  1,000-Mile  Trial  in  England. 


The  event  of  the  year  in  England  is  the  1,000-mile  trial, 
which  began  Monday,  April  23,  and  is  to  end  May  12.  It  is 
in  no  sense  of  the  word  a  race,  and  the  Automobile  Qub  of 
Great  Britain,  under  whose  auspices  it  is  being  held,  has 
enacted  strict  rules  to  prevent  racing  or  any  speed  above 
the  legal  limit.  This  is  made  necessary  by  the  purpose  of  the 
"trial,"  which  is  to  demonstrate  to  the  public  the  practical 
utility,  safety  and  endurance  of  motor  vehicles;  and  it  is  rec- 
ognized that  to  provoke  the  resentment  of  other  users  of  the 
road,  many  of  them  unused  to  and  perhaps  prejudiced  against 
the  new  locomotion,  or  any  accidents,  would  hurt  or  destroy 
the  moral  effect  aimed  at.  To  this  end  an  itinerary  has  been 
mapped  out.  starting  at  London  and  taking  in  Bristol,  Bir- 
mingham, Manchester,  Carlisle  and  as  many  of  the  towns  as 
possible,  to  Edinburgh,  from  which  a  return  route  goes 
through  Newcastle,  York,  Leeds,  Sheffield,  Lincoln,  Not- 
tingham, etc.,  to  London  again.  Stops  are  made  at  seven  of 
the  principal  cities  for  the  purpose  of  exhibiting  the  vehicles. 
and  several  hill-climbing  contests  are  held  en  route. 

There  are  8r  entries,  some  by  manufacturers  and  others  by 
private  owners.  The  most  difficult  hill-climbing  contests  oc- 
curred on  April  30  and  May  2,  up  Shap  Fell  and  Dunmail 
Raise  respectively.  The  best  time  up  the  former  was  made 
by  the  "Empress"  tricycle  of  2a<  h.p..  owned  by  Herbert 
Ashby,  which  made  an  average  of  14.4  miles  per  hour.  C.  S. 
Rolls'  \i  h.p.  Panhard-Levassor  came  next  with  13.3  miles 
per  hour,  and  25  other  competitors  made  the  ascent  at  rates 
varying  down  (ft.  3  miles  per  hour.  Up  Dunmail  Raise  Mr. 
Rolls*  car  made  the  best  average,  which  was  17  miles  an  hour. 
Birkhill  afforded  another  severe  test,  and  here  again  Mr. 
Rolls'  car  led,  this  time  at  the  rate  of  16  miles  per  hour.  The 
Locomobile  carriage  climbed  the  hill  at  the  rate  of  ioj4  miles, 
which  was  its  best  showing  thus  far. 
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The  Ooodsell  Bill  Passed. 
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A  Club  in  New  Jersey. 


The  GoodsctI  bill  has  feceived  the  Governor's  signanire  and 
become  a  law.  It  authorizes  any  corporation  (hat  has  op- 
erated a  stage  route  ccntinuously  tor  five  years  last  past,  in 
any  city  of  the  first  class  (New  York  or  Buffalo),  to  extend 
its  routes  in  any  direction  without  further  authnrily  than  the 
approval  of  the  State  Railroad  Coninii&sloners-  The  Fifth 
Avenue  Coach  Co.  is  the  only  corporation  in  this  city  to  which 
the  provisions  of  this  law  could  possibly  apply,  and  there  is 
no  concealment  of  the  fact  thai  the  law  was  enacted  eKprcssly 
in  the  interest  of  the  Fifth  Ave.  stage  line.  All  of  the  slock 
of  this  line  is  owned  by  the  New  York  Electric  Vehicle  Trans- 
portation Co.,  and  the  absolute  control  ol  Ihc  last-named 
company  now  rests  with  Wttliam  C.  Whitney  and  (hose  per- 
sons associated  with  him  in  the  Metropolitan  syndicate. 

With  the  exception  of  the  approval  ol  ihe  State  Railroad 
Board  the  Fifth  Avenue  Stage  Co.  in  extending  its  lines  re- 
quires "no  further  authority,  proceeding  or  consent,  under 
any  act.  general,  public,  private  or  lotal,"  The  new  law  fur- 
Ihefmore  gives  the  stage  company  "the  right  to  charge  a  fare 
not  exceeding  to  cents  per  passenger  for  a  continuous  ride 
over  the  whole  or  any  part  of  the  routes  owned  or  operated 
by  it."  The  company  must  pay  a  license  fee  to  the  city  equal 
to  the  charges  now  in  force  lor  licensing  similar  stages  and 
omnibuses,  and  if  must  also  pay  to  the  Comptroller  of  tjie  city 
5  per  cent,  per  annum  of  its  gross  receipts. 

Il  is  the  purpose  of  the  Whitney  syndicate  so  to  operate 
this  Jtage  line  that  it  will  supplement  the  transportation  facil- 
ities of  the  Metropolitan  Street  Railway  system.  A  repre- 
seuCative  of  the  Fifth  Avenue  Coach  Co,  told  Gov.  Roosevelt 
that  It  was  intended  to  expend  $5,00.000  at  once  in  perfecting 
the  stage  service  on  Fifth  Ave.  alone.  Double-deck  automobiles 
of  unusual  sirt  are  to  be  ordered  for  this  purpose.  In  a  gen- 
eral way  the  policy  of  the  company  will  be  to  give  a  transpor- 
tation service  through  much  frequented  highways  not  sup- 
plied with  street  car  lines,  and  special  lines  of  stages,  it  is  said, 
will  be  run  to  places  of  public  interest  remote  from  the  lines 
of  the  street  railway  system. 


Duryea  Power  Co.  Settled. 


The  Duryea  Power  Co,,  of  Reading.  Pa.,  has  lately  increased 
its  capital  to  $100,000.  and  has  moved  into  permanent  quarter* 
at  North  River  and  Hockley  Sts.  Here  they  have  10,000  fi.  of 
floor  space,  well  lighted,  ample  power,  with  testing  ground 
for  their  vehicles  in  the  rear,  and  anchorage  for  their  launches 
on  the  canal  tn  front. 

The  officers  of  the  company  are  Herbert  M.  Sternbergh, 
president^  Cha?.  E.  Duryea,  vice-president:  Henry  Milhol- 
land.  secretary  and  treasurer,  and  their  goods  arc  being  built 
under  license  from  the  Duryea  Mfg.  Co.,  of  Peoria,  Til,  This 
arrangement  secures  lo  this  company  the  services  of  Chas,  E, 
Ditryca,  the  pioneer  gasoline  motor  vehicle  builder  of  this 
cnuntry,  ^ 

Work  has  already  been  pushed  fonvard  in  temporary 
quarters  with  the  Reading  Cycle  Co,,  so  that  the  fir?!  lot  of 
vehicles  will  be  finished  early  next  month.  The  company 
Kffer*  and  recommends  the  three-wheeled  lype  of  vehicle,  but 
builds  four-wheelers  to  order. 


A  North  Jersey  Automobile  Club  has  been  organized  ifl 
Patcrson,  N.  J.,  with  a  tnenibcrstiip  of  nine.  The  officers  are: 
C.  D,  Cooke,  president ;  Vernon  Roylc  and  J.  E.  Barbour,  vice- 
presidents  ;  E.  T.  Bell,  Jr.,  secretary  and  treasurer :  W. 
Fletcher,  captain.  The  club  i^  formed  with  the  same  objects  in 
vitw  as  the  Automobile  Club  of  America,  but  expects  to  make 
a  special  feature  of  weekly  club  runs.  The  secretary  would 
be  glad  to  learn  from  automobilists  in  all  the  neighboring  New 
York  and  New  Jer>ey  towns  the  addresses  of  shops  in  their 
towns  which  could  make  automobile  repairs,  wh^re  gasoline 
can  he  purchased,  and  the  names  of  the  best  hotels  and  res- 
taurants, Also  addresses  of  stables  or  other  possible  storage 
places  for  automobiles.  This  information  will  be  properly 
collaborated  and  a  copy  will  be  sent  to  automoblHsts  who 
have  aided  in  obtaining  it  and  to  others  on  request. 


The  Legal  Status  of  Motor  Vehicles. 


We  are  in  receipt  of  a  brief  p.'\mphlet  by  Fred  D  Stanley, 
a  lawyer  of  Boston,  entitled  "Motor  Vehicles  in  the  Public 
Streets  and  Highways;  Their  Legal  Rights  and  Liabilities." 
Originally  written  as  a  contribution  to  a  larger  volume  on  the 
motor  vehicle  industry,  it  has  been  reprinted  repeatedly  at  the 
request  of  the  author's  professional  friends,  and  to  any  who  are 
interested  in  the  lepal  aspects  of  the  subject  it  will  be  of  much 
value.  The  author  reviews  numerous  statutes  bearing  on  the 
subject,  and  quotes  opinions  delivered  in  over  a  score  of  case* 
involving  the  use  of  streets  and  highways  in  unusual  ways. 

After  pointing  out  that  the  motor  vehicle  is  not  in  itself 
new.  and  that  the  bicycle  had  to  face  a  few  years  ago  the  same 
kind  of  opposition  now  raised  against  the  motor  vehicle,  the 
auihor  goes  on  to  define  highways  and  streets,  showing 
that  the  former  inchides  the  latter,  and  pointing  out  that  "a 
munfctpality  has  no  authority  over  the  streets  within  its  terri- 
torial limits,  except  such  powers  as  are  delegated  to  it  by  the 
Legislature,  and  in  no  case  can  it  exercise  dominion  beyond 
tho^e  powers."  The  streets  and  highways  being  for  public  use, 
e>fccpt  as  restricted  in  dedication  or  by  Statute,  no  particular 
mode  or  modes  of  locomotion  can  he  favor'fd  thereon  by  the 
municipality,  This,  however,  does  not  debar  the  municipality 
from  enacting  such  regulations  of  traffic  as  are  necessary  for 
the  general  advantage:  but  it  debars  total  prohibition  of  any- 
thing not  demonstrably  a  nuisance.  "The  drivers  of  horses 
have  no  more  rights  in  streets  or  carriage  ways  than  those 
using  other  common  modes  of  conveyance,  and  the  mere 
frightening  of  horses  is  neither  actionable  as  a  tort  nor  com- 
plainahle  as  a  nuisance,  nor  an  obstniction  which  city  offi- 
rprs  or  public  boards  arc  accountable  for.*'  "Some  horses  are 
frightened  at  a  piece  of  paper,  others  are  not.  ♦  ♦  *  Some 
horses  are  frightened  at  hands  of  music,  others  are  not,  but  it 
is  n  rccORni/ed  principle  oi  law  in  this  country  that  no  action 
can  he  sustained  against  a  municipality  that  permits  bands  to 
march  through  its  streets,  by  reason  of  which  some  horse 
mnv  become  (rightcned  and  ocrnston  damage." 

The  action  of  the  Parti  Boards  of  Chicago,  Philadelphia 
an  I  the  other  large  cities  wirh  regard  to  motor  vehicle?  is 
reviewed  historically  and  criticnlly,  and  the  conclusion  reached 
is  that  such  boards  have  the  right  to  impose  reasonable  re- 
strtctions  on  the  use  of  motor  vehicles  within  their  domains^ 
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Belgian  correspondence  of  a  recent  number  of  La  France 
Automobile  that  this  firm,  although  not  abandoning  the  man- 
uufacture  of  combination  vehicles,  will  henceforth  devote  its 
attention  principally  to  gasoline  vehicles. 

A  system  which  at  first  sight  closely  resembles  the  preced- 
ing one  is  that  exploited  by  one  of  the  American  electric 
vehicle  companies,  and  consisting  of  gasoline  engine,  dynamo, 
storage  battery  and  motor  or  motors.  The  system  was  con- 
trived for  street  railways,  in  the  first  place,  but  its  application 
is  now  to  be  extended  to  heavy  automobile  vehicles.  It  dif- 
fers from  the  combination  system  in  that  the  engine  is  not 
mechanically  connected  to  the  drive  wheels,  and  the  whole 
energy  of  the  engine  is  first  transformed  into  electrical  energy 
in  the  dynamo,  and  then  retransformed  into  mechanical  en- 
ergy in  the  motor.  Part  of  the  electrical  energy  from  the 
dynamo  passes  (under  favorable  circumstances)  into  the  bat- 
tery, where  it  is  transformed  into  chemical  energy.  When 
the  circumstances  are  less  favorable,  this  energy  is  retrans- 
formed into  electrical  energy,  in  which  form  it  flows  to  the 
motor,  where  it  is  transformed  into  mechanical  energy.  Part 
of  the  energy  of  the  engine  undergoes  therefore  a  double  and 
part  a  quadruple  transformation  before  it  can  be  transmitted 
to  the  wheels.  The  efficiency  of  the  double  transformation 
would  not  be  more  than  60  per  cent.,  while  that  of  the  quad- 
ruple transformation  would  hardly  exceed  40  per  cent.,  which 
gives  a  mean  of  something  like  50  P^r  cent.  Granting  an 
efficiency  of  80  per  cent,  for  the  gearing,  we  have  for  the  total 
elficiency  from  engine  to  drive  wheels  40  per  cent.  Such 
vehicles  require,  therefore,  an  engine  of  enormous  power, 
comparatively  speaking,  if  the  storage  battery  is  to  remain 
chat  ged. 

[The  illustrations  (Figs,  i  and  2)  show  two  types  of  com- 
bination vehicles,  both  of  them  with  the  armature  on  the  en- 
gine shaft.  It  will  be  seen  that  in  both  the  armature  is  made 
to  serve  as  a  fly  wheel. — Ed.] 


Some  Sensible  Advice. 


The  following  letter,  by  a  well-known  English  "motorist," 
was  printed  in  the  Times  last  October.  Some  of  the  English 
papers  have  lately  thought  it  worth  republishing,  and  its  sug- 
gestions are  certainly  as  applicable  on  this  side  of  the  water 
as  on  the  other. 
To  the  Editor: 

Sir. — As  one  continually  reads  letters  in  the  various  news- 
papers of  the  terrors  of  motor  cars  in  the  public  highway,  if 
you  will  allow  me  to  trespass  on  your  valuable  space  it  may 
not  be  out  place  if  I,  as  a  master  of  foxhounds,  a  large  owner 
of  horses  and  an  enthusiastic  automobilist,  write  a  few  lines 
on  the  subject. 

Horses  hate  motor  cars;  I  know  they  do;  but  these  same 
quadrupeds  hate  anything  and  everything  the  least  unusual. 
To  train  a  horse  not  to  mind  a  motor  car  is  simplicity  itself, 
and  perhaps  my  own  experience  will  be  the  easiest  way  to 
explain  the  remedy. 

In  October  last  I  bought  a  Beeston  motor  tricycle.  Most 
of  my  horses  were  frightened  at  it,  some  terrified,  but  their 
terrors  soon  disappeared. 

I  had  all  the  horses  exercised  close  to  the  carriage  drive 
here  and  used  to  ride  the  tricycle  up  and  down  in  front  of 
them.     In  a  few  minutes  half  of  them  took  no  notice,  and 


the  other  half  soon  got  right.  One  horse  in  particular,  a 
cart  horse,  was  the  most  difficult  to  manage;  he  would  not 
go  near  the  tricycle,  so  I  had  him  ridden  round  the  machine 
in  a  field,  getting  closer  and  closer,  till  at  last  he  would  stand 
with  his  nose  over  the  engine. 

Many  people  will  say,  "This  is  all  very  well,  but  I  cannot 
borrow  a  motor  car  to  train  my  pony,  and  I  think  motor 
cars  arc  the  greatest  curse  to  the  public  in  general,"  etc.  To 
these  gentlemen  I  would  answer  that  the  Queen's  highway 
was  not  wholly  constructed  for  him  and  his  fat  pony,  and  if 
he  would  spend  half  the  time  he  spends  grumbling  and  writ- 
ing silly  letters  to  the  papers  training  his  pony,  he  would  find 
his  drives  more  pleasant  to  himself  and  be  less  of  a  nuisance 
to  the  motorist,  only  too  willing  to  be  good  natured. 

Now,  I  beg  to  suggest  how  he  may  spend  this  half  time — 
that  is,  go  to  the  yard  of  some  motor  depot,  or  some  private 
owner,  ask  to  have  motor  engine  started,  and  lead  the  pony 
quietly  up  to  the  machine.  Do  not  job  him  in  the  mouth  and 
frighten  him,  but  walk  him  quietly  up  to  the  engine. 
Yours,  etc., 
HERCULES  ROBERT  LANGRISHE. 

Knocktopher  Abbey,  Co.  Kilkenny,  Ireland. 


Qas  Engine  Design. 


The  diagram  on  the  next  page  will  enable  one  to  read  at 
once  without  calculation  the  relative  volumes  for  a  given 
compression,  or  the  compression  for  a  given  ratio  of  volumes, 
and  also  the  approximate  explosion  pressure  (maximum)  in 
an  Otto  cycle  gas  engine  cylinder. 

In  the  diagram  the  vertical  scales  represent  pressures  and 
the  horizontal  bottom  scale  represents  the  ratio  of  the  volume 
at  the  end  of  compression  to  the  volume  at  the  beginning  of 
compression.  The  scale  at  the  bottom,  it  will  be  noticed,  is 
in  tenths  (numbered)  and  hundredths. 

The  relation  between  the  volume  and  pressure  during  com- 
pression is  expressed  by  the  line  A  B,  which  is  to  be  read  by 
the  right-hand  scale  at  the  left  of  the  figure. 

The  line  C  D  gives  the  approximate  explosion  pressure  cor- 
responding to  a  given  degree  of  compression,  when  read  by 
the  left  hand  scale  at  the  left  of  the  figure.  All  pressures  are 
absolute. 

METHOD    OF    USING. 

Suppose  we  desire  an  engine  to  have  a  ratio  of  voltunes  of 
I  to  4  and  want  to  know  what  the  compression  pressure  will 
be  and  what  explosion  pressure  may  be  expected  with  a 
proper  mixture  under  favorable  circumstances. 

At  the  point  a,  corresponding  to  .25 — that  is,  two-tenths  and 
five-one-hundredths — erect  a  perpendicular,  a  b,  cuttinjf  the 
line  A  B  at  b.  From  b  draw  a  horizontal  line  to  the  left,  and 
note  that  it  cuts  the  right-hand  scale  at  a  point  correspond- 
ing to  89  lbs.  The  latter  figure  (89  lbs.)  is  therefore  the  abso- 
lute compression  pressure. 

Of  course  if  the  compression  pressure  is  known  and  it  is 
desired  to  find  the  corresponding  ratio  of  volumes,  the  above 
operation  would  be  reversed — that  is,  one  would  draw  a  hori- 
zontal line  from  the  point  of  the  scale  indicating  the  pres- 
sure, to  cut  the  line  A  B,  and  from  the  point  of  intersection 
drop  a  vertical  line  upon  the  scale  at  the  bottom.  Such  ver- 
tical line  will  cut  the  scale  at  the  point  indicating  the  corre- 
sponding ratio  of  volumes. 
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better  because  the  weight  is  put  nearer  to  the  wheels  and  the 
axle  can  be  lighter,  and,  like  the  carriage  with  four  elliptical 
springs,  the  body  has  four  points  bi  support.  A  carriage,  how- 
ever, having  the  springs  as  shown  in  Fig.  i  has  eight  points  of 
support,  which  will  allow  of  lighter  construction  of  the  frame- 
work of  the  body,  as  well  as  doing  away  with  the  reach,  as  the 
distances  between  the  points  of  support  are  considerably 
reduced. 

When  the  elliptical  springs  are  used  as  in  Fig.  2,  the  move- 
ment of  the  axle  is  practically  up  and  down,  so  that,  unless 
there  is  a  distance-maintaining  rod  between  the  driving  shaft 
and  the  axle,  there  is  a  continual  slackening  and  tightening  of 
the  chain  and  a  constant  liability  of  the  chain  being  thrown 
oft  when  going  at  fast  speed  over  some  obstruction  or  into 
some  depression.  Of  course  a  distance  rod  should  be  used. 
but  with  elliptical  springs  and  the  reach  there  is  considerable 
strain  on  the  rod,  unless  the  chain,  instead  of  driving  the  axle 
differential  direct,  does  so  through  the  medium  of  a  sprocket 
and  a  small  gear  on  the  bridge  of  the  axle  as  in  Fig.  3.  this 
bridge  or  gear  box  oscillating  freely  and  the  chain  being  kept 
taut  by  the  distance  rod.  I  was  surprised  to  find  that  a  well- 
known  make,  on  which  this  form  of  transmission  is  used,  has 
the  bridge  connection  run  to  the  rear  bar  of  the  carriage 
body,  as  shown  by  the  dotted  line  from  a.  instead  of  to  the 
driving  shaft,  which  must  cause  a  considerable  strain  at 
times,  besides  the  constant  slackening  and  tightening  of  the 
chain  on  the  road. 

On  the  other  hand  it  will  be  seen  by  reference  to  Fig.  i  that 
the  movement  of  the  rear  axle  in  this  construction  is  not 
straight  up  and  down,  but  approximately  in  an  arc  whose  center 
is  the  front  or  rigid  support  of  the  spring,  and  varying  so 
little  from  that  of  a  driving  shaft  placed  as  shown  that  the 
distance  rod  can  be  discarded.  If  a  distance  rod  is  used,  the 
rear  springs  should  be  suspended  movably  at  both  ends,  un- 
less the  transmission,  as  shown  in  Fig.  3,  is  used. 

Mr.  Heldt  refers  to  the  well-known  necessity  for  suspending 


the  motor,  etc.,  on  springs,  yet  a  Western  concern  has  put 
gasoline  vehicles  on  the  market  that  have  the  motors  and 
transmission  geaiing  placed  directly  on  the  reach  or  framework 
carried  by  the  axles,  the  carriage  body  on  springs  carrjring 
utily  the  water  tanks,  gasoline  tank,  battery,  etc. 

H.  W,  S. 


A  Helping  Hand. 


New  York,  April  30. 
Editor  Horseless  Age: 

Why  does  not  some  electric  expert  reader  of  The  Horseless 
.Age  relieve  that  guileless  soul,  £.  N.  B.,  and  tell  him  how  to 
get  five  or  six  volts  out  of  his  storage  battery?  I  am  not  an 
expert,  and  therefore,  with  some  diffidence,  advise  him  to  put 
on  another  cell.  What  changes  this  would  necessitate  in  his 
charging  battery  some  other  kind  reader  must  tell  him. 

E.  N.  B.  is  not  frank  enough,  and,  judging  by  the  com- 
nmnicntion  from  W.  S.  Howard,  he  draws  on  his  imagination. 
Now  he  did  not  tetl  us  that  he  used  a  substituted  motor  in 
the  shape  of  a  gray  horse  to  pull  the  carriage  when  the  wheel 
was  lost,  nor  that  this  ideal  speed  apparatus  of  his  wonld 
work  on  a  level,  so  what  are  we  to  guess  when  he  states  that 
the  cells  run  down  to  two  volts  from  four  when  full-charged 
and  when  he  says  that  he  uses  gasoline  as  low  as  59?  I  suppose 
the  latter  is  what  is  left  after  drawing  the  vapor  off  the 
original  contents  of  his  tank.  H.  W.  S. 

[Possibly  E.  N.  B.*s  i  volt  pt-r  cell  was  due  to  his  connect- 
ing the  voltmeter  across  the  battery  terminal  while  the  spark 
coil  was  still  in  circuit.  Tt  is  not  considered  good  practice 
to  discharge  storage  cells  below  1.85  volts  per  cell  on  open  cir- 
cuit.—Ed.] 
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The  Battery  and  the  Packing. 


Akron,  O.,  Apiil  30. 
r  Jitor  Horseless  Age : 

1  am  out  of  all  patience  wiili  Uit  sloppy  wcl  baiteries,  which 
ciitLiiat  be  kcpl  tight,  ami  wonlil  like  lo  have  some  one  put 
ine  on  the  irack  of  a  tlry  liatlt-ry  or  a  dynamo  which  is 
■;iicccss(u|  for  the  purpose.  I  use  a  touch  spark  which  works 
very  well, 

Another  point  which  has  inadc  me  much  trouble  is  to  keep 
ihf  cylinder  head  packed,  as  it  will  blow  out.  Do  I  use  too 
much  lead  in  the  j^park  <it  is  about  3-16  in.  and  ihe  engine 
sc«tns  to  develop  the  best  power  at  that  point),  or  is  it  because 
I  have  not  bohs  enough  in  iht-  head  (i:yliiidtr  5  by  fi  in-  with 
six  i-^-iii.'bollsorcapscrpws)?  1  have  uiicd  as  piicking  asbestos, 
kad.  copptT.  rubber,  "Rainbow"  and  "Jenkins,"  and  none  of 
them  will  stay  long. 

Will  some  one  give  mc  a  pointei.atid  oblige 

ONE  OF  THE  CRANKS. 


LESmSoftheBOAD 


A  Steam  Carriage  Experience. 


E^litor  Horseless  Age: 

1  agree  with  the  sentimenl  of  your  editorial  of  the  nth 
that  users  of  horseless  vehicles  should  give  their  experiences 
(nr  the  benefit  of  others:  and  possibly  nnt  purchasers  only, 
but  ^so  builders  tnay  thus  get  an  occasional  idea,  and  "the 
cause"  be  promoled. 

I  cannot  tell  my  story,  however,  without  putting  into  it 
inorc  or  less  comment  and  criticism,  because  my  fir^t  ven- 
ture with  One  of  the  new  machines  wiis  a  disappuintment,  and 
1  must  justify  myself  by  saying  how  and  why.  Perhaps  I 
uught  to  note  at  the  outlet  that,  though  I  am  not  a  mechanic, 
tny  occupation  and  tastes  are  more  or  less  linked  to  mechanical 
ncttters,  and  t  have  a  good-sized  machine  shop  and  skillful 
nii-n  in  it  at  my  call.  In  this  I  am  obviously  more  Eorlunate 
when  it  comes  to  repairing  a  motor  than  the  average  man. 
Also  I  must  apologize  beforehand  for  the  freedom  with  which 
ih«  tifit  personal  pronoun  will  probably  be  used. 

1  made  up  my  mind  before  the  end  of  1898  that  I  must  have 
a  horseless  carriage,  and  alter  a  little  investigation  steam 
eemcd  to  mc  the  most  reliable  power  to  depend  upon  tor 
tndcd  touring  over  New  Erigland  country  roads — a  con- 
viction to  which  I  stil!  cling.  So,  early  in  1899  I  ordered  a 
steam  rehicle,  and  aftei  several  months  it  was  dehvered.  I: 
mny  iusi  as  well  be  added  here  that  I  sold  it  a  few  weeks 
later  and  began  a  search  for  ane  more  to  my  mind,  but  using 
ihc  same  motive  power.  U  was  soon  hjund,  and  whtn  I  get 
poi&ession  there  may  be  another  ^tory  to  lell. 

Now  as  lo  details,  I  had  no  printed  "beginner's  guide." 
only  tuition  for  a  couple  of  hours  one  afternoon  by  an  expert 
sent  from  the  factory.  In  the  first  half  hour  I  learned  thai 
the  Bre  would  sometimes  blow  out  in  a  moderate  wind  and 
have  to  be  relighted  with  a  match;  also  that  the  same  wind 
sometime*  made  a  back  draft,  which  sent  a  dangerous-looking 


(l.ime  out  Iroui  under  the  carriage  and  caused  the  gaping 
small  boys  on  the  cnrb  to  cry,  '  Misicr,  yer  afire!"  which  was 
unpleasant.  Subsequent  experience  showed  the  extinguishing 
af  the  fire  to  be  a  rather  common  thing,  and  it  was  ol  course 
an  annoyance,  especially  if  the  wind  blew  out  ray  matches  as 
fast  as  I  could  light  ihem. 

During  the  initial  trip  I  noticed  a  disagreeable  noise  from 
some  portion  of  the  machine,  and  as  my  instructor  was  about 
to  leave  mc  I  asked  an  explanation.  It  was  caused,  1  found, 
by  the  "buckling"  of  the  copper  walks  or  bottom  of  the  water 
lank  as  the  water  oscillated  within,  and  I  was  advised  to  do 
somelhing  "with  a  broomstick,"  just  what  1  failed  to  hear, 
and  I  did  not  ask  againn  Afterward  I  found  that  the  bottom 
of  the  tank  had  been  severely  punched  in  numerous  places, 
apparently  by  the  rounded  end  of  a  broom  handle,  driven  by 
a  mallet,  with'the  idea,  it  is  to  be  supposed,  ol  strcrching  the 
copper  into  some  shape  which  would  not  'buckle."  That  did 
not  seem  to  me  quite  workmanlike,  and  I  partly  succeeded  in 
accomplishing  the  same  object  with  wooden  wedges,  applied 
outside  the  tank, 

Returning  alone  from  my  instruction  trip.  I  was  offended 
as  soon  as  the  carriage  was  Jioused  by  a  disagreeable  smell 
v{  >corcliirig  niHicrial.  Removing  the  bottom  of  the  seal.  I 
found  the  space  undtr  it  and  above  the  sheet  iron  "main 
lUit"  filled  with  hair  felt,  lying  directfy  on  the  hot  iron.  It 
was  blackened  by  the  heat,  and  smoking  as  I  pulled  it  out. 
The  remedy  was  to  put  in  some  pieces  of  thick  asbestos  board 
before  putting  the  felt  back;  and  my  comment  was  tliat  there 
seemed  to  be  some  things  left  for  the  purchaser  to  ftmish  up. 
This  investigation  led  mc  to  notice  that  the  boikr  and  the 
engine  cylinders  were  protected  with  hair  felt,  the  boiler  hav- 
ing asbestos  paper  first  applied.  Pletity  of  expefienee  with 
just  such  covering  on  steam  pipes  assured  me  that  with  the 
hifth  temperature  due  to  180  lbs.  steam  pre.<;snre  the  lelt  would 
socn  begin  to  char  and  at  no  distant  day  Would  be  reduced 
to  jiowdeT, 

My  next  trip  was  of  2  or  j  miles  about  the  city,  and  two 
interesting  things  were  observed:  First,  that  I  caught  my 
overcoat  twice  011  the  lever  controlling  the  throttle  valve,  and 
a  kind  Providence  ^aved  me  fronj  disaster;  and,  second,  that 
I  seemed  lo  be  getting  uncommonly  warm  and  moist  about 
the  legs.  This  lalier  phenomenon  proved  to  be  due  to  a 
smart  leakage  of  steam  at  the  throttle,  the  gland  being  found 
almost  unscrewed-  Only  a  loose  curtain  hung  between  my 
calves  and  the  engine,  and  T  should  in  time  have  found  it 
uncomfortable  under  the  lap  robe.  As  1  had  already  noticed 
k-akagcs  aroUild  the  stems  of  two  o(  the  gasoline  valves,  I 
thereafter  made  it  a  rule  to  screw  up  every  gland  on  the  ma- 
chine before  starting  out;  and  I  seldom  failed  to  find  al  least 
one  loose.  The  throttle  valve  lever  I  provided  with  a  simple 
catch,  which  prevented  it  from  responding  to  an  accidental 
jerk. 

The  third  onting  was  also  confined  lo  the  city  streets.  My 
nervousness  being  somewhat  abated,  I  began  lo  notice  thai 
the  carriage  was  not  comfnrtable  to  ride  in  over  rough  pav- 
ing, unless  the  rate  of  speed  was  very  slow;  also  that  on 
smooth  paving  I  mu^t  -Ao-w  down  to  the  speed  of  a  walking 
horse  when  approaching  even  ihe  best  sort  t>f  crosswalk  if 
1  woitld  a\oid  being  bounced  of!  the  scat.  This  set  me  to 
wondering  what  would  be  the  sensation  on  a  rough  country 
road.  Having  started  with  a  full  supply  of  fuel  ^\\t\  water  and 
run  only  about  4  miles  (some  of  it  pretty  fast),  I  was  startled 
on  reaching  home  to  find  how  much  of  both  I  had  used, 
and  at  once  set  to  work  lo  make  measuring  gauges   by  which 
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I  could  teH  the  amount  used  on  a  trip  by  measuring  before 
and  after  it.  The  gasoline  tank  held  about  3  gals.,  and  the 
water  tank,  when  not  too  full,  about  12.  I  had  been  told  that 
this  supply  of  fuel  was  good  for  from  75  to  100  miles,  and  the 
water  for  40  miles. 

Next  trip  out  I  went  a  little  way  into  the  country,  on  or- 
dinary dirt  roads,  with  some  considerable  hills.  The  whole 
distance  was  12  miles,  and  I  made  two  stops  aggregating  15 
minutes.  Time,  about  ij4  hours;  fuel  and  water,  which  had 
been  in  full  supply  at  starting,  were  about  half  used.  This 
was  a  surprise;  but  I  was  not  unprepared  to  find  that  riding 
on  a  country  road  was  much  more  like  work  than  pleasure. 
Running  over  a  stone  of  the  size  of  a  hen's  egg  lying  in  the 
road,  for  which  one  would  not  think  of  swerving  an  ordinary 
buggy,  would  give  the  occupants  of  the  motor  carriage  a 
most  disagreeable  jolt;  and  a  close  watch  of  the  road  to 
avoid  such  obstacles  was  essential  to  comfort.  As  I  had 
desired  a  vehicle  for  country  travel,  I  was  much  disappointed 
to  find  that  it  was  suited  only  to  smooth  roads,  such  as  are 
not  common  in  rural  New  England.  The  reduction  of  the 
radius  of  travel  from  a  source  of  fuel  supply  was  also  a  serious 
disappointment,  as  I  could  not  believe  that  I  had  used  steam 
extravagantly. 

To  learn  what  I  could  safely  do  in  the  way  of  stopping, 
without  risk  of  frightening  horses  by  the  hiss  of  the  steam 
from  the  safety  valve,  and  without  letting  steam  so  low 
that  a  "torch"  would  be  required  to  rekindle  the  fire,  I 
experimented  at  home  and  found  that  the  safety  valve  would 
blow  (at  22s  lbs.)  in  about  10  minutes  after  the  fire  was 
checked  (at  170  lbs.)  by  the  automatic  regulators,  and  that  if 
I  turned  off  the  fuel  supply  I  could  still  relight  the  fire  with- 
out the  torch  after  40  minutes.  I  also  learned,  on  various 
occasions,  that  while  the  safety  valve  might  be  depended 
upon  to  "pop"  at  the  predetermined  pressure,  it  would  not 
always  close  again  until  persuaded  with  a  stick. 

Having  spoken  of  the  torch  used  to  start  the  fire,  I  will 
relate  how  I  got  acquainted  with  its  construction.  It  seemed 
a  very  simple  thing,  and  incapable  of  being  injured,  but  I 
found  it  had  "works"  inside.  Before  I  had  fully  realized  the 
limitations  of  my  fuel  supply  I  got  caught  on  the  road  with  an 
empty  tank.  Being  within  the  city  limits,  I  used  the  nearest 
telephone  and  soon  had  a  can  of  gasoline  delivered  to  me; 
but  not  until  the  steam  pressure  had  vanished.  I  then  sought 
to  heat  my  torch,  and  a  coat  fire  in  a  kitchen  stove  some  dis- 
tance away  from  where  the  carriage  stood  was  my  only  re- 
source. Here  I  came  to  grief;  the  coal  fire  was  a  fiercer 
heat  than  I  supposed,  and  my  torch  was  red  hot  before  I 
knew  it;  but  I  had  no  reason  to  think  it  damaged  until  I 
found  I  could  get  nothing  through  it.  Dissection  showed  it 
had  a  "core"  of  very  fine  copper  gauze,  which  had  been 
melted  at  one  point  and  so  had  sealed  the  tube  beyond  remedy. 
I  gave  up  then;  my  companion  went  home  on  foot  and  I 
was  dragged  away  in  ignominy  at  the  tail  of  an  express 
wagon — drawn  by  a  horse  I    Then  I  sent  for  a  new  torch. 

This  adventure  was  humiliating  enough,  but  the  next  was 
worse,  because  I  was  wholly  to  blame  for  the  happening,  and 
unable  to  plead  ignorance  as  an  excuse.  Being  desirous  of 
making  ready  to  start  in  the  shortest  possible  time,  I  called 
in  the  aid  of  an  assistant,  and  between  us  we  managed  to 
light  the  fire  under  an  empty  boiler.  The  blunder  was  dis- 
covered within  one  minute,  but  enough  damage  had  been 
done  so  that  under  pressure  there  was  some  leakage.  To  send 
the  boiler  to  the  makers  was  the  only  course.  This  involved 
takmg  down  pretty  much  the  whole  of  the  piping,  and  experts 


were  called  in  for  the  purpose.  But  restoring  things  to  their 
original  condition  was  more  of  a  problem  than  taking  apart, 
for  it  developed  that  in  the  original  assembling  about  every 
piece  of  pipe  used  had  been  sprung  into  place  or  dse  arbi- 
trarily bent  until  it  met  its  mate.  It  also  appeared  later  that 
after  a  joint  was  made  tight  it  would  not  necessarily  remain 
so,  because  boiler,  engine  and  gasoline  tank  were  inde- 
pendently supported  by  wooden  girts  across  the  bottom  of 
the  wagon  box,  and  the  piping  connecting  them  mast  always 
be  subject  to  the  danger  of  straining.  However,  everything 
was  at  last  In  place,  and  in  condition  even  better  than  when 
new,  for  neither  trouble  nor  expense  was  spared  to  make  the 
work  perfect,  and  there  was  less  forcing  together  of  parts 
and  more  fitting;  and  it  was  a  satisfaction  to  know  that  I 
had  two  men  to  call  upon  who  now  thoroughly  understood 
the  whole  mechanism,  or  at  any  rate  that  part  of  it  most 
likely  to  give  trouble. 

As  an  illustration  of  the  possibility  of  leakage  due  to  strain- 
ing of  a  joint  once  perfectly  tight,  I  may  say  that  I  found 
on  one  occasion  a  leakage  of  gasoline  at  a  joint  near  the 
boiler  (not  a  valve  stem),  and  what  was  worse,  the  fluid  was 
burning,  though  how  ignited  I  know  not 

After  the  foregoing  experience  I  believe  I  had  one  or  two 
excursions  entirely  free  from  unexpected  happenings.  But 
the  next  breakdown  was  not  long  postponed.  At  the  foot 
of  a  long  hill  I  noticed  a  shortage  of  water  in  the  boiler 
which  could  only  be  due  to  a  failiu'e  of  the  feed  pump.  In- 
vestigation showed  that  the  short  arm  of  the  ptunp  lever 
wns  broken;  also  that  it  was  not  well  designed,  being  weak- 
est where  it  should  have  been  strongest.  Fortunately,  I 
was  on  this  occasion  within  reach  of  city  conveniences,  and  a 
halt  at  the  first  stable  was  in  order,  where,  after  letting 
pressure  down,  I  could  fill  the  boiler  with  a  garden  hose, 
heat  my  torch  over  a  gas  burner,  and  after  getting  up  steam 
stand  a  fair  chance  of  getting  home.  Of  course,  if  on  a 
country  trip  I  might  have  filled  the  boiler  by  waiting  (or 
the  steam  to  condense  until  the  vacuum  drew  water  from  the 
tank  through  the  disabled  pump;  and  then  I  might  have  found 
some  way  to  make  a  tire  and  heat  the  torch;  but  I  didn't 
have  to. 

The  substitution  of  the  new  pump  lever  for  the  broken  one 
was  an  interesting  piece  of  work,  as  further  indicating  the 
shop  methods  of  the  builders.  Comparison  showed  that  the 
broken  lever  had  been  bent  both  horizontally  and  vertically 
and  then  twisted  more  or  less;  and  the  same  course  had  to 
be  pursued  with  the  new  one  before  it  would  operate  freely. 

These  varied  experiences  led  me  to  wonder  if  I  had  not 
plucked  an  unripe  fruit,  so  to  say,  which  time  might  have 
improved;  and  it  seemed  to  me  that  the  idea!  steam-driven 
pleasure  carriage  for  touring,  not  racing,  would  be  difiFerent 
from  this  one  in  many  respects.  For  example,  it  would  be 
decidedly  stronger  and  heavier,  with  rather  larger  wheds 
and  tires;  it  would  carry  somewhat  more  water  and  two  or 
three  times  as  much  fuel;  it  would  have  boiler  and  engine 
bolted  to  one  frame,  and  that  frame  secured  to  the  running 
gear  and  not  to  the  wooden  wagon  box;  it  would  be  de- 
signed so  a  fire  couM  be  started  without  a  torch  which  must 
itself  first  be  heated;  and  also  so  that  the  water  tank  could  be 
filled  by  thri  wayside  without  the  slow  lifting  of  one  bucketful 
after  another  by  the  sweating  tourist;  it  would  have  some 
ready  means  of  filling  the  boiler  if  the  feed  pump  failed;  it 
would  have  the  engine  and  compound  gearing,  witii  their 
numerous  oil  holes  and  friction  surfaces,  encased  from  dirt; 
it  would  have  means  of  adjusting  the  cut-off  so  as  to  use 
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steam  expansively  on  occasion,  and  so  economize  fuel  and 
wattf;  diefe  would  be  try  cocks  to  use  if  tlie  water  glass  were 
broken;  Uic  boiler  and  the  engine  cylinders  would  be  covered 
with  pliislic  mairnesia  instead  of  felt:  the  hot  gases  from  the 
turrace  wpuld  be  discharged  so  that  the  nourist  would  not 
be  liable  to  be  enveloped  in  tlietn  when  traveling  with  the 
wind:  cylinder  oiling  and  pumping  up  pressure  on  the  fuel 
tank  would  be  made  easier;  the  brake  wontd  be  stronger,  and 
Its  pedal  beiier  located  and  provided  with  a  lock  30  it  could 
be  left  set;  and  there  would  be  numerous  liiile  attachments 
furnished — bell,  lamps,  odometer,  special  tools  and  spare 
water  glasses  and  their  packing  rings,  etc.;  glands  at  all 
valves  would  be  secured  against  jajring  loose,  as  would  all 
nuL&  and  iinportanc  screws;  and,  of  course,  the  ideal  piece 
of  mechanism  wotild  embody  at  all  points  the  very  best  work- 
manship which  could  be  put  into  it. 

At   tliis   stage   of  my    meditations   1    nmde  up   my   mind    to 
ell  out  and  Ko  hunting  aUer  perfeciion.    One  brief  advertise- 
Bein  in  The  Horseless  Age  brought  me  25  replies,  and  No. 
paid  ray  price  and  look  the  carriage,  to  the  disappointment 
of  most  of   the  24.      Applicants   hailed   from    Maine   on   the 
Ei&t    lo    Califurnia    on    ihe    VVe^t.    and    from    Wisconsin    to 
Texas.     My  customer  lived  in  Maryland;  and  he  got  a  ma- 
chine   which    was,    on    the    whole,    111    better   condition    than 
wlien    I    bouglii    it^  and   he   ]ias   not  complained. 

I  am  loukiny  forward  to  more  travel  with  fewer  adven- 
lures  during  ihc  coming  season;  but  hope  that  the  above 
plain  narrative  of  my  experience  to  date  may  be  oi  use  to 
srtmc  intending  purchaser  of  a 

STEAM    CARRIAGE. 
April,  igoo. 
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3torag:e  Battery  Problems. 


By  E,  J.  Wade. 


Coni«quent  in  its  turn  upon  the  variations  tti  the  c.m.l,, 
the  relative  rates  at  which  the  molecules  generate  current 
arc  correspondingly  affected  throughout  the  active  materials, 
for  only  by  that  means  an  a  uniform  potential  difference  be 
maintained  between  every  portion  of  the  opposing  electrodes. 
In  this  w^ay,  too,  the  inequalities  in  the  strength  of  the 
electrolyte  art  prevented  from  parsing  certain  limits^  because 
jubl  as  fa^l  an  the  acid  tn  solution  diminishes  so  docs  the 
rate  of  aulphation  which  brings  about  this  diminution  decrease 
alto,  until  at  all  points  in  the  active  material  the  absorption 
of  acid  and  hi  replenishment  by  UlfTus^ion  just  balance  each 
oilier,  the  net  result  being  that  the  outer  layers  supply  con- 
siderably more  and  the  inner  layers  considerably  less  than  their 
due  share  of  the  current. 

This  unequal  distribution  of  the  work  is  not  only  maintained 
throughout  the  discharge,  hut  becomes  more  pronouttced 
toward  the  end.  for  the  conditions  which  regulate  the  rate  of 
difTusion  arc  steadily  growing  worse  the  whole  time.  The 
active  materials  gradually  increase  in  bulk  as  they  sulphate. 
thereby  reducing  their  porosity,  and  it  is  just  those  portions 
through  which  the  whole  of  the  diffu-;ion  to  the  interior  has 
to  lake  place  thai  choke  up  soonest  and  mast  thoroughly. 


As  the  discharge  proceeds,  the  e.m.f,  falls  fastest  when 
ihc  sulphation  is  most  rapid,  and  a  more  equitable  prgportion  oi 
the  work  vvould  then  be  thrown  on  to  the  other  parts  of  the 
active  materials  were  it  not  that  their  output  is  limited  by  the 
rate  of  diffusion,  30  they  can  only  draw  on  the  surrounding 
electrolyte  till  hi  strenyih  and  their  e-m.f.  is  correspondingly 
reduced.  Tbus  the  potential  difTerence  between  all  parts  of 
live  opposing  electrode^  falls  gradually  and  uniformly,  and  the 
variations  of  acid  strength,  small  at  hrst,  slowly  increase,  until 
by  the  time  the  e.m.f,  of  the  outermost  layers  working  in  the 
strangest  acid  has  dn-jpyed  lo  about  iMs  volts,  solely  ^y  reason 
of  their  advanced  stage  of  discharge,  the  specific  gravity  of 
the  solution  round  the  inner  layers  will  be  1.030  or  thereabouts, 
and  their  e.m.f.  also  only  about  1.85  volts»  although  they  may 
not  have  done  a  tithe  of  the  work  of  which  they  are  capable, 

At  this  stage  the  specific  conductivity  of  the  active  materials 
becomes  the  chief  factor  In  controlling  the  further  course  of 
I  he  discharge.  The  resistance  of  the  outer  and  most  sulphated 
layers  goes  up  rapidly,  and  for  a  short  time  the  burden  of  the 
discharge  is  probably  taken  up  by  the  layers  immediately 
beneath  them.  Thcsc^  however,  soon  follow  suit,  and  the 
resistance  of  the  inner  layers  of  the  electrolyte  from  which 
by  now  almost  the  whole  of  the  acid  has  been  abstracted,  also 
being  very  high,  the  potential  difference  between  the  electrodes 
very  quickly  drops  below  the  normal  limit. 

It  is  now  apparent  why  the  output  of  a  cell  decreases  so 
much  on  heavy  discharges,  and  also  why  little  or  no  increase 
of  capacity  can  be  obtained  by  using  masses  of  active  materia] 
of  more  than  a  certain  thickness.  The  higher  the  rate  of  dis- 
charge or  the  more  impeded  the  di^usion,  the  less  is  the  in- 
terior of  the  active  material  drawn  upon  for  the  mainienance  of 
the  current,  while  if  eithe^^  of  these  conditions  ia  pushed 
to  an  extreme,  nearly  the  whole  of  the  work  is  done  by  a  very 
thin  outride  layer,  and  by  the  time  this  is  exhausted  hardly  any 
acid  will  be  left  in  the  electrolyte  surrounding  the  remainder. 
Of  course,  as  soon  as  the  discharge  is  stopped  fresh  acid  begins 
to  diffuse  in,  and  after  a  little  while  a  further  discharge  is 
obtainable.  By  repeating  this  proceeding  a  sufficient  number 
of  times,  the  larger  proportion  of  the  deficiency  on  the  first 
discharge  may  be  made  up, 

Recharging  is  seldom  effected  at  such  extremely  high  rates 
as  are  sometimes  used  for  the  dii^charge,  but  they  must 
often  be  quite  sufficient  to  liberate  acid  in  the  pores  of  ibc 
active  material  considerably  faster  than  it  can  be  dissipated, 
and,  although  in  this  case  the  effects  of  imperfect  diffusion 
are  not  so  evident  and  the  details  of  the  procedure  which  bring* 
tlicm  about  are  still  more  conipJicatcd.  yet,  following  the  same 
line  of  reasoning  as  has  just  been  applied  to  the  discharge, 
certain  general  conclusions  may  be  drawn. 

The  outer  layers  of  active  material  will  absorb  more  than 
their  due  proportion  of  the  current,  and  by  the  time  they  are 
fully  desulphated  the  inner  layers,  as  yet  only  partially  charged, 
will  b*  surrounded  by  abnormally  strong  acid  in  enable  ihem 
to  maintain  an  equivalent  voltage.  Unles.<!,  therefore,  the 
ciTrrcnt  is  prolonged  for  a  time  after  gassing  h-i*  commenced 
and  the  end  of  the  recharge  only  determined  by  a  sufficiently 
high  potential  difference  being  attained,  there  is  some  likelihond 
of  the  inner  layers  not  receiving  their  proper  charge  at  bH, 
snd  in  any  event  the  gassing,  by  expelling  some  of  the  electro- 
lyte from  the  pores  and  destroying  its  contintEity,  must  itself 
greatly  relard  the  process. 

Not  only.  then,  is  the  output  of  a  cell  materiatly  dimin- 
ished ihrough  insufficient  diffusion,  but  its  durability  and 
life  must  also  be  more  or  le^s  seriously  affected  owing  to 
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the  injurious  conditions  to  which  portions  of  the  active  ma- 
terials and  their  metallic  supports  are  thereby  subjected :  con- 
ditions favorable  to  the  breaking  up  of  the  molecular  structure 
of  the  former  with  "sulphating"  and  all  its  attendant  evils,  and 
to  the  destruction  of  the  latter  by  local  action.  These 
effects  are  chiefly  experienced  by  the  innermost  layers  of 
active  material  which  work  in  abnormally  weak  acid  toward 
the  end  of  the  charge,  and,  in  addition,  do  not  undergo  that 
thorough  desulphation  on  charging  necessary  to  help  to  bring 
them  back  to  their  normal  state.  The  outermost  layers  also 
suffer,  however,  inasmuch  as  they  are  liable  to  be  over- 
discharged  to  the  point  of  reversal  every  time  the  full  out- 
put is  required  from  the  cell.  At  the  positive  electrodes, 
wherever  the  layer  of  peroxide  in  immediate  contact  with  the 
support  is  broken  up  from  any  of  the  preceding  causes,  the 
metal  itself  will  become  exposed  to  electrolytic  action  and  its 
5Ulphation  and  corrosion  greatly   facilitated. 

A  third  effect  of  imperfect  diffusion  is  to  reduce  the  elec- 
trical efficiency  of  the  cell.  In  part  it  acts  by  lowering  the 
average  e.m.f.  of  discharge  and  raising  that  of  recharge,  the 
missing  electrical  energy  appearing  as  heat  generated  at  the 
end  of  both  processes,  when  the  outside  electrolyte  diffuses  in 
and  mixes  with  that  of  unequal  strength  contained  in  the 
pores  of  the  active  materials.  But  when  this  takes  place,  the 
conditions  of  equilibrium  previously  existing  as  regards  e.m.f. 
-between  all  parts  of  the  active  material  are  disturbed ;  local 
currents  flow,  more  heat  results,  and  consequently  the  ampere- 
hours  available  on  discharge  are  also  somewhat  diminished, 
and  those  necessary  for  recharge  somewhat  increased.  It 
follows,  and  is  indeed  found  to  be  so  in  practice,  that  the  best 
efficiency  of  a  cell  is  obtained  by  commencing  its  discharge 
immediately  the  recharge  is  finished,  and  vice  versa.  When 
the  discharge  rates  are  high  or  the  diffusion  poor,  the  difference 
may  be  considerable. 

Undoubtedly  the  abnormal  sulphation  is  the  most  serious 
result  of  impeded  diffusion,  for  not  only  does  it  directly  de- 
preciate the  electrodes  and  bring  about  a  permanent  reduction 
of  their  capacity  in  proportion  to  the  quantity  of  active  ma- 
terial affected,  but  also,  by  choking  up  the  space  available  for 
the  electrolyte,  it  aggravates  the  causes  through  which  it  was 
itself  started,  and  so  increases  the  temporary  losses  of  capacity 
doe  to  high  discharge  rates,  besides  reacting  unfavorably  on 
the  cell's  efficiency. 

The  only  practical  method  of  determining  the  extent  to 
which  diffusion  into  the  pores  of  the  active  materials  is  pro- 
vided for  in  a  cell  is  to  compare  its  outputs  at  different  dis- 
charge rates.  There  have  been  cells  on  the  market  of  the 
Faure  type,  and  possibly  are  still,  which  show  a  steadily 
increasing  capacity  down  to  a  30  or  40  hour  rate.  Such  in- 
adequate diffusion  is  due  either  to  the  masses  and  layers  of 
active  material  being  too  thick,  or  to  the  free  access  of 
the  electrolyte  to  their  surfaces  being  too  much  impeded,  or 
to  their  porosity  being  insufficient;  often  it  is  brought  about 
by  a  combination  of  these  causes.  The  two  former  conditions 
can  easily  be  improved  by  proper  mechanical  design.  To 
compensate  for  the  latter  special  devices  are  sometime';  cm- 
ployed,  such  as  perforating  the  active  materials,  or  providintj 
channels  through  their  interior  or  inclosed  spaces  in  their 
midst  to  act  as  reservoirs  of  electrolyte ;  but  the  more  usual 
plan  has  been  to  mix  various  substances,  such  as  magnesium 
sulphate,  salt,  sugar,  carbon  and  so  forth,  with  the  lead 
compound  used  for  pasting,  and  to  remove  them  afterward  by 
solution  or  the  action  of  the  forming  current. 

Still,  when  all  these  precautions  are  taken  they  will  not  in- 


crease the  diffusion  beyond  a  certain  degree.  That  this  is  so 
is  shown  by  those  commercial  cells  of  Plante  type,  in  which 
extremely  thin  layers  of  active  material  are  employed  with  a 
very  free  access  of  electrolyte  to  their  surfaces,  for  even  these 
uu  not  attain  their  maximum  output  at  more  than  a  i2-hour 
discharge  rate,  although  there  is  very  little  diminution  at  about 
a  9-hour  rate,  but  above  this  it  falls  off  with  increasing 
rapidity. 

The  fact  is,  to  go  to  the  root  of  the  trouble,  the  molecular 
porosity  of  the  active  materials,  whether  of  the  Faure  or 
Plante  type,  needs  to  be  considerably  increased.  If  an  ordinary 
active  material  prepared  from  a  paste  of  litharge  or  red  lead 
coutd  be  enormously  magnified,  it  would  be  seen  that  the 
minute  spaces  between  the  individual  grains  are  very  caverns  in 
comparison  with  those  that  penetrate  the  grains  themselves, 
and  it  is  these  latter  which  appear  to  prevent  the  diffusion 
from  proceeding  at  more  than  a  certain  rate,  no  matter  how 
large  the  former  may  be.  The  total  porosity  of  an  active  ma- 
terial is  in  itself  therefore  but  a  very  partial  guide  as  to  its 
capabilities.  For  instance,  its  molecular  pores  might  be  almost 
stopped  up  with  irreducible  sulphate  resulting  from  improper 
treatment  during  its  first  formation  or  afterward,  and  yet  it 
could  possess  a  very  open  structure  as  judged  by  a  miscroscopic 
examination  or  by  the  quantity  of  liquid  it  was  capable  of 
absorbing. 

Devices  such  as  those  just  now  mentioned  may,  within 
limits,  improve  the  total  porosity  of  the  active  materials,  but 
they  leave  their  molecular  porosity  unaltered,  for  this  depends 
almost  entirely  on  the  lead  compound  used  as  raw  material, 
nnd  is  rigidly  fixed  by  its  chemical  composition  and  specific 
gravity.  The  only  exception  is  in  the  case  I  have  already 
referred  to,  where  the  partial  sulphation  of  dense  materials, 
.such  as  Pb,  PbO,  or  PbiO*.  at  an  intermediate  stage  of  their 
first  formation  leads  to  growth  and  expansion  and  a  conse- 
quent increase  in  their  ultimate  porosity. 

The  molecular  porosity  of  active  materials  of  the  Plante 
type,  and  of  all  those  of  the  Faure  type  prepared  from  litharge 
or  minium,  is  probably  only  about  25  per  cent.,  and'can  hardly 
exceed  40  per  cent.,  even  assuming  that  a  very  heavy  pre- 
liminary sulphation  takes  place.  A  more  porous  material  is 
obiiiined  by  the  electrolytic  reduction  of  lead  chloride  which 
has  had  a  small  proportion  of  zinc  chloride  fused  with  it.  The 
two  form  a  molecular  compound  that  sets  to  a  crystalline  mass 
of  low  specific  gravity,  and  when  the  zinc  chloride  and  the 
chlorine  of  the  lead  chloride  have  been  removed,  every  molecule 
of  the  lead  remaining  is  surrounded  by  a  space  of  about  twice 
its  own  size.  It  possesses  therefore  a  true  molecular  porosity 
of  65  to  70  per  cent.,  and  is  capable  of  holding  about  two-thirds 
of  its  own  apparent  volume  or  twice  its  actual  volume  of 
electrolyte. 

This  active  material  perfectly  fulfills  the  proper  conditions 
as  regards  the  quality  of  its  structure,  but  as  regards  the 
degree  of  porosity  it  is  only  a  step  in  the  rifeht  direction. 
In  the  ideal  active  material  every  one  of  its  mottcuies  should 
be  surrounded  by  space  sufficient  to  bold  enough  electrolyte  for 
its  complete  discharge,  so  that  no  diffusion  has  to  iake  place 
cither  from  outside  or  betiveen  different  part's  of  the  actwe  ma- 
terial itself.  To  achieve  this  result  it  must  be  able  to  contain 
not  merely  twice,  but  10  to  20  times  its  acttial  bulk  of 
electrolyte,  corresponding  to  a  molecular  porosity  of  96  to  95 
per  cent. 

It  is.  of  course,  one  thing  to  indicate  the  idea!  conditions, 
and  quite  another  to  show  how  they  are  to  be  attained.  The 
problem  is  to   prepare  an  active  material  posseHKd  of  an 
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«Ktrtme]y  high  molpcuTar  porosity  without  too  much  reducing 
its  cohesion  and  mechanical  strength  generally.  There  are, 
at  any  rate,  no  fumlaii: entail  diBiciiltics  in  iht;  way.  Many 
substances  exist.  ?!uch,  for  example,  as  carbon  in  the  form  of 
charcoal,  which  prove  that  porosity  and  strength  can  go 
together.  A  remarkable  instance  is  furnished  by  "block  mag- 
nesia," a  basic  magnesic  carbonate  which  has  a  90  to  95  per 
cent,  porosity  and  can  take  tip  about  i9-20ths  of  its  own 
nnminal  volume  of  liqciid,  and  yet  wiU  withstand  a  crushing 
■strain  of  more  than  80  tbs.  per  square  inch. 

Given  an  active  material  with  similar  qualitie:^.  practically 
the  full  theoretical  output  corresponding  to  a  50  per  cent. 
st]]phation  could,  I  believe,  always  be  obtained  from  a  cell,  no 
mailer  how  high  the  rate  at  which  it  was  discharged.  But 
w-hat  is  of  still  more  rmporlancc,  the  durability  of  the  cell 
should  be  immensely  increased  and  it:;  !ife  proportionately 
lengthened,  and  most  of  the  causes  that  give  rise  to  abnormal 
sitlphation  being  eliminated  there  woxild  be  little  permanent 
loss  of  capacity  or  electrical  doprcclalion.  Then,  ton,  an 
<?»t'ecdingly  liigh  electriccil  efficiency  should  be  realised,  for 
the  dissipation  *>f  energy  in  the  form  of  heal  would  he  reduced 
ti*  an  almost  neghblc  quantity. 

]{  all  these  imprnvenient'^  are  posslMc,  ihcrc  is  ytl  hope 
that  lead  cells  may  evenlually  fill  their  unique  position  as  the- 
•iolc  practical  means  of  storing  electrical  energy  far  more 
adequately  than  they  have  hitherto  done;  but  whether  or  n- 
(hi*  conn*'-  about,  1  feci  assured  that  no  substantial  adv:incc 
rcniaiiiv  lo  fw  tfToclcd  except  tn  the  direction  I  have  indicitpH. 
and  thf  only  nihcr  alitrnativc  will  be  to  discover  a  ticw  cuiii- 
binalion  altogether.  ^The  Mechanical  Engineer, 
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cutisibting  of  three  boxes^  being  located  in  front  and  one  of 
ftur  bo.xcs  at  the  rear.  The  boxes  are  arranged  to  slide  in 
grooves  forjiied  in  the  bottom  of  the  receptacles,  so  that  they 
may  he  readily  drawn  oTtt  for  inspection  purposes;  the  cells 
art',  however,  arranged  to  be  charged  in  situ.  At  a  is-ampcre 
diircharEe  rate  the  capacity  of  the  battery  is.  according  to 
the  ninkcrs.  sufficient  for  a  run  of  ,1  hours  and  55  mlnutCS,  the 
average  consumption  of  current  being  given  as  to  amperes  at 
go  volts.  The  controHcr  switch  is  manceiivred  by  means  of  a 
small  hand  wheel  C  at  the  side  of  the  driver;  it  is  arranged 
to  give  a  variety  of  forward  speeds,  two  backward  motions, 
and  an  electrical  brake*!  The  average  speed  ranges  from  20  lo 
2|i  kilometers  per  liuttr.  The  fmmc  nf  the  car,  which  15  budt 
up  of  steel  and  wood,  is  rectangular  in  shape  and  is  suspended 
I  in  the  axlci  by  plate  "ipring*.,  The  wheels  are  of  the  cycle 
iyi>t-".  *S'"j  i"  in  diameter  al  llie  front,  and  2g'/3  in.  at  the 
rear;  they  arc  fitted  with  pneumatic  tires,  while  the  steering 
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The  Creanche  Electrical  Voiturette. 


A  French  concern,  the  Socieic  dcs  Vultures  Creanche  Cth. 
Urucl  &  Co.),  7  Rue  Brunei,  Paris,  is  making  a  light  two-seated 
voiturctle  in  which  the  motive  power  is  electricity,  and  oi 
»hich  a  general  view  is  given  in  Fi.g.  1.  The  electric  motor 
(Fig,  2)  U  of  the  B.  G.  S.  type,  and  of  4  h.p. ;  it  is  sus- 
^•ndcd  irom  the  iramc.  and  is  geared  direct  to  the  inter- 
iiwdinry  differential  shaft  K.  ffoiu  which  the  power  is  trans 
milted  tn  the  rear  wheel?  by  the  usual  set  of  sprocket  whecli 
and  driving  chains,  The  electrical  energy  is  provided  by  a 
liattcry  of  44  B.  G.  S.  cells.  A.  arranged  in  two  group?,  one. 


13  controlled  by  a  sloping  hand  wheel  D.  Ample  brake  power 
Is  available,  for  in  addition  to  the  electrical  brakes  above 
referred  lo.  cord  brakes  acting  on  drunis  on  the  hubs  of  the 
rear  whech  are  provided.  One  uf  the  Creanche  vehicles  took 
part  in  the  recent  Critcrium  des  Eleetriquc&  competition,  the 
car  Iwing  driven  by  M.  Creanche.  the  manager  of  the  com- 
pany. Its  weight  eompletc  was  given  as  6?d  kilogrammes,  or 
a  little  over  T,^  cwl.,  while  in  the  trials  a  distance  of  36 
kilnnieterq  was  run  on  one  charge  of  the  batteries.  The  car  is 
abuui  rt.'.j  ft.  long,  while  tbe  width  between  the  wheels  i.t  3  ft 
7  in. — Industries  and  Iron, 


Double  Ignition  and  Speed. 


t'iti,  I. 


The  Paris  corrcspontlent  of  the  Motor  Car  Journal  writes 
o\ir  contemporary  as  follows: 

"During  a  capital  run  that  1  had  with  the  Hon.  C.  S.  Rolls 
on  hiB  12  h.p.  Fanbard  from  Paris  to  Havre  last  Saturday 
week  not  the  least  interesting  feature  of  the  drive  was  the 
effect  produced  upon  the  speed  of  the  car  by  the  employment 
of  eleciric  in  combination  with  tube  ignition.  Immediately  the 
switch  was  put  over,  the  pace  of  the  car  increased  very  corsid- 
L-rably,  only  to  diminish  in^^iantly  that  the  current  was  cut  off. 
\V>  had  no  opporiunity  of  arfiially  noting  the  difFcretice  m 
time  over  a  kilometer,  hut  I  fancy  that,  comparatively  speak- 
ing.  it  must  have  been  very  considerable.  That  the  car  was 
not  absolutely  dawdling  along  may  be  judged  from  the  fact 
that  on  the  level  we  timed  her  over  many  kilometers  to  be 
going  from  S3  to  56  seconds  for  the  kilometer." 
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A  Forecast  on  the  Race. 


A  French  expert,  writing  in  the  Motor-Car  World,  is  of  the 
opinion  that  the  i6-h.p.  Patahard  cars  will  probably  defeat  the 
Gtrjnan,  Enghsh  and  American  machities  of  much  higher 
power.  He  points  om  that  spcvd  is  not  a  quL-siion  of  power 
merely — as  ivitne^s  the  laie  pht-tionienal  records  of  Beconnais, 
Baras  and  others,  on  tricycles,  none  of  which  carried  over 
4  h.p. — but  of  power  in  proportion  to  weight.    He  says : 

"Nearly  all  manufacturers,  instead  of  giving  attention  to 
this  point,  have  very  largely  increased  the  weight  of  their 
cars;  indeed,  the  weight  has  very  often  been  increased  pro- 
portionately to  the  horse-power  added.  Two  firms,  however. 
who  have  had  a  vast  experience  in  races  (Pan hard- Lcvassor 
and  Mots)  have  very  well  understood  this  maUer.  and  both, 
but  e^ipeciaUy  Panhard,  have  worked  so  as  to  bring  down  the 
weight  to  the  mimmtim.  The  motors  built  by  these  two  firms 
are  much  lighter  than  those  of  similar  types  built  in  England 
and  Germany,  The  bodies  of  the  ears  are,  so  to  speak,  sup- 
pressed entirely,  and  the  driver  sit^  on  the  oil  tank,  surrounded 
by  a  sort  of  aluminum  gallery.  As  for  ilie  second  person  who 
has  to  be  can-xed,  he  also  si'ls  on  the  floor  of  the  car,  and  his 
legs  are  hanging  in  a  sort  of  cul-de-^ac,  The  wheels  are 
very  much  reduced  in  weight;  the  5.pokes;  aire  about  half  as 
thick  as  those  formerly  used,  and  the  tires  are  go  mm.  (3.6  in.) 
instead  of  T20  mm,  (4.8  in.).  The  axles  also  are  brought  down 
to  the  minimum,  the  levers  arc  shortened  and  lightened,  the 
brakes  on  the  wheels  and  the  bronze  pulley  have  been 
nhnljshed,  leaving  only  one  brake  on  the  cJifFcrential  gear,  and 
all  (he  rivett;  in  the  ear  have  heen  made  hollow,  so  as  to 
diminish  the  weight.    The  result  of  all  this  has*  been  to  enable 


a  i6-h.p,  Panhard  car  to  travel  at  an  average  of  over  ?0 
kilometers  an  hnur  in  the  Pai.i  race,  which  means  that  it  is  able 
in  travel  at  53  miles  an  hour  on  the  level." 

We  ?how  photographs  of  the  new  model  of  the  12-h.p.  Pan- 
hard  racing  carriage,  and  of  the  1900  standard  Daimler  frame, 
ior  which  we  arc  indebted  to  the  Motor-Car  World  and  the 
Motof-Car  Journal  respectively. 


A  Handbook  on  the  Gas  Engine* 


The  great  laii;  of  practical  information  on  the  gas  engine, 
of  such  a  5ort  as  to  be  useful  to  the  draftsman  and  not  merely 
to  the  student,  ha*  often  been  commented  on,  but  until  very 
recently  it  has  been  a  fact  that  «he  men  who  were  willing  to 
impsrt  information  about  gas  engines  to  the  public  have  not 
been  the  men  who  knew  from  Actual  experience  how  gas 
engines  uiight  to  be  built.  As  a  result,  the  texts  on  the  sub-" 
iect  have  confined  themselves  to  historical  treatment  and  to  a 
disciission  of  the  thermodynamic  principles  in  the  abstract — 
a  wnrk  excellent  in  its  way.  but  affording  no  more  than  a 
Eroundwork  for  the  designer,  and  to  the  beginner  often  ut- 
terly misleading  in  its  inferences.  The  want  has  been  supplied 
in  England  by  the  publication  oi  the  books  oE  Grovcr  and 
Norris.  but  h  is  not  too  much  to  say  that  no  book  on  .^mcri— 
ruTt  practice  nf  any  vakie  has  appeared  until  the  publication 
i)f  tlie  little  volume  that  lies  before  us.* 

In  this  hook  the  author  ha^  avowedly  undertaken  to  fill  the 
gap  by  ;i  brief  otttline  of  principles,  followed  by  a  review  of 


♦Thk    Gas    E\«ime    Hani*book.    by  E.   W.    Roberts,    M.    E. 
TheGaa  Engine  Publishing  Co.,  Cmcinnati,  O.    tr.ooand  tr  3;. 
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A  Portable  House  for  Motor  Carriages. 


A  novelty  which  cannot  fail  to  initre^t  owners  of  mntni 
carriages  is  a  portable  "Iieuse"  for  automobiles,  made  of 
finished  white  pine  in  sections  which  can  be  put  logetlicr 
wholly  with  bolts  and  screws.  Each  section  iP  3  ft.  2  in.  with- 
and  of  various  lengths,  and  a  honse  can  be  enlarged  or  re- 
duced by  cimply  adding  or  removing  sections.  A  good  COat  of 
l>pi[it  h  applied  to  the  exterior,  and  the  wall*  and  roof  can  he 
n^adc  double  if  dc'^ircd  for  greater  warnilli  in  winter  and  cool- 
nes!!%  in  summer,  Karh  hou'^e  ha^  a  gfutl  pine  floor  and  a 
snialC  window  over  the  dour  in  front.  Window?  cad  be  put  in 
the  sides  if  wanted.  By  reason  of  iti;  light  weight  and 
portahllity  the  house  can  be  taken  to  the  seaside  or  the  monn- 
tains  in  the  summer,  if  desired,  or  moved  to  a  new  residence 
withnut  trouble. 

The  Dn  Bois'  Automobile  Agency.  220  Broadway,  New 
York,  are  the  makers  nf  ihJii  house,  and  they  stipply  the  follnw- 
ing  ^landard  sires:  No.  f,  6  ft.  4  in-  x  q  ft.  6  in.,  with  «ide 
panels  6?<  ft.  high  lo  eaves  of  roof;  No.  z.  g'-lft.  xqli  ft.,  same 
height:  No.  3.  gT4  ft.  x  g'/?  ft.  with  side  panels  7J4  ft.  high. 
The  photograph  ^how^  the  No,  3  size  of  house. 


Notes  from  Newark. 


The  flanged  or  air-cooled  type  of  cylinder  for  small  gasoline 
nintor^  i«  engaging  the  attention  of  a  number  of  founders  in 
Newark-  The  Smith  Motor  Co.  has  placed  an  order  with 
Arthur  Barlow  for  casfitlfi*  of  fhi":  flf^crfplinn.  and  tin-  New 
Jersey  Macliine  Work*  are  ahn  prof'hicing  ihenii  surccss^full v. 
That  it  i"*  not  thf  ca5ie^l  thing  in  (he  world  is  shown  hy  the 
fact  that  two  other  foundries,  one  of  which  has  for  some 
time  been  annoimcing  itself  as  prepared  to  take  orders  for 


iliei,e  castings,  rcccully  admitted  to  a  rcprcsenutivc  of  The 
Horseless  Age  that  they  had  not  got  beyond  the  experimental 
stage  with  them. 

Phineaiii  Jones  &  Co.  report  orders  from  twenty  makers  of 
motor  vehicles  for  their  wood  wheels,  and  the  Smith  Motor 
Co.  [<;  getting  orders  from  Western  Iniilders  for  motor?.  The 
Me5.^crer  Ainoinnbilc  Co.  announce  that  their  vehicles  wilt 
soon  he  nn  the  market. 


A  Rubber  Tire. 


\  leallcl  received  from  the  Revere  Rublier  Co.,  50  Reade 
St..  New  ^'ork,  illustrates  the  method  of  applying  their  solid 
rubber  carriage  tires.  These  tires  are  made  under  the  Lang- 
nuiir  patent  and  are  n[  the  section  shown  in  the  cut.  They 
RTv!  bcDiind  with  wire,  and  the  method  of  applying  them  to 
ibc  steel  chnnn*?!  rim  is  to  thread  the  wire.1  through  (he  tire 
and  splk-e  them  with  a  twisted  jniiii;  tlic  wire  is  made  a  little 
Oiort  in  length,  and  the  tire  is  stretclied  over  the  .<:teel  chan 
iiol  by  the  aid  uf  special  irtols.  In  this  manner  the  tire  i.t 
bound  nn   ibe  rim  with  the  tltmosl  ttgblness. 
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The  Cosmopolitan  Power  Co,,  of  Qilcago,  has  be«n  incor- 
porated under  the  laws  of  New  Jersey,  with  a  capital  of  $40,- 
ouo,coo. 

The  Felker  Cycle  Co.,  Denver,  has  taken  the  CoIoraJo 
agency  for  the  Locqinobjle.  and  has  jusi  received  a  carload 
u:  eieven  machines. 

Th«  Boston  Board  ol  AJderm^n  has  parsed  an  order  re- 
questing tlie  Board  of  Park  Commissioners  to  pcrmij:  the 
use  of  private  motor  carriages  throuehout.  the  park  system. 

Through  an  error  in  our  last  issue,  the  i(cm  s(a»ina: 
ihal  Ihc  Smilli  Mntor  Co,  uf  Newark  bad  K<vcn  ihe  N.  J. 
Machine  Co.  an  order  far  one  hundred  sets  of  caslings,  should 
haTC  read  one  hundred  motors,  not  castidJ^S. 

The  BerHn  Iron  Bridge  Co.,  of  East  Berlin,  Conn.,  have 
received  the  contract  for  13  important  bridges  on  the  N.  Y., 
N.  H.  &  H.  R,R.  Ten  of  these  are  heavy  four-track  bridges 
and  three  of  them  aic  to  carry  highways  over  the  tracks.  All 
the  work  is  to  be  completed  by  Oct.  l. 

Owners  of  motor  carriages  in  Columbus,  O.,  have  formed  a 
club.  At  the  lirst  meeting  the  proposed  ordinances  regulating 
the  speed  of  vehicles  were  discusaed  with  reference  to  the 
superior  controllability  >-i  these  vehicles  over  those  drawn  by 
horses,  and  a  resolution  was  adopted  favoring  a  speed  limit 
of  12  miles  per  hour  within  the  city  limits. 

,  One  of  the  large  luinber  companies  in  Minnesota  has  been 
pcrinicnting  the  past  two  year?  with  a  design  for  a  sled 
.  should  propel  itself  and  haul  a  load  over  the  ice  and  snow 
roads  of  the  forests,  and  it  has  this  wintt:r  succeeded  in  mak- 
ing la  sled  that  goes.  It  h  a  locomotive  on  runners,  and  the 
power  of  the  entire  engine  is  applied  to  two  drums,  one  at  each 
end  of  the  sled. 

The  Boston  Gear  Works  have  si;nt  us  their  catalogue  of 
compensating  or  differential  gears  for  motor  vehicles.  Several 
styles  are  shown,  of  difTercnt  sizes  for  different  powers,  all 
of  which  arc  standard,  and  with  the  parts  made  interchange- 
able, and  most  of  which  are  kept  in  stock.  Sonic  full-size 
sections  are  shown,  drawn  to  scale;  and  the  Boston  sprocket 
chain  is  aUo  li<.1ed  and  illustraled. 

There  has  been  some  talk  oS  a  line  of  automobile  stages 
from  Delhi  to  Bloomvillc.  N.  Y.  The  proposition  comes  [roni 
Frcsidtnl  Coykendall.  of  the  Ulster  &  Delaware  R.R..  and 
he  agrees  lo  put  on  all  the  carriages  necessary  to  do  the  busi- 
ness if  the  road  ii  widened  and  made  suitable  for  the  opera- 
tion of  such  conveyances.  The  time  from  Delhi  to  Bloomville 
woald  be  half  an  hour,  and  from  there  to  New  York  five  hours 
or  a  little  more. 

According  to  the  United  States  Consul  at  Gothenburg. 
Sweden,  many  business  men  in  that  ciiy  think  that  an  open- 
ing could  be  found  (or  motor  carriages  in.  Sweden,  Some  cab 
owners  there  lately  sent  experts  to  Berlin  id  study  the  ques- 
tion of  motor  cabs.  Apparently  they  found  nothing  but  elec- 
Iric  cabs,  and  their  report  on  these  was  unfavorable,  as  they 
could  not  turn  the  corners  sharply  enough  lor  the  narrow 
ttreets  of  Sweden.  And  moreover  were  hopelessly  stopped  by 
an  inch  depth  of  sand. 


Roland  R.  Conklin,  of  the  North  Anericati  Trust  Co.,  New 
York,  has  planned  an  automobile  trip  with  a  io-h.p.  gasoJine 
machine  through  France.  Spain,  Austria,  Bavaria  and  Eng- 
land. The  party  will  include,  besides  Mr.  Conklin's  family, 
the  Rev.  Miuot  J.  Savage  and  a  Frenchman  to  run  the  ma- 
chine and  act  as  interpreter.  The  party  wilt  leave  May  17  on 
-the  North  German  Lloyd  steamer  Main. 

We  have  received  the  catalogue  of  the  Colttmbia  Motor  & 
Mfg.  Co.  It  is  handsomely  gotten  up,  and  contains  de&crip' 
tions  and  illustrations  of  their  types  B-i  and  C-i  steam 
carriages,  type  D-i  coupt  and  type  E-l  'bUs.  Regarding 
their  motor,  they  say;  ^"Engineers  will  be  interested  in  the 
fact  tliat  the  valve -controlling  device  of  this  engine  will  main- 
tain a  constant  admission  lead  through  the  full  range  of  cut-off 
from  5-16  to  7-S  stroke,  and  when  cutting  off  at  shortest 
point  wili  not  give  excessive  compression  or  premature  ex- 
haust." An  important  feature  of  their  vehicles  is  the  con- 
denser, which  makes  it  unnecessary  to  refill  the  water  tank 
more  than  once  a  day. 


nETROPOLITAN  NOTES. 


The  Automobile  Co.  of  America,  of  Marion,  N.  J,,  is  tiiing 
ilic  Wood  wheels  made  by  Phincas  Jones  &  Co.,  Newark. 

Herrmann  Bokcr  &  Co..  toi  Duane  St.,  New  York,  send 
us  a  circular  describing  their  "Full  Moon"  and  "Baldwin" 
acetylene  gas  bicycle  lamps. 

The  Westchester  Racing  Association  announces  that  a  com- 
pletely equipped  auiomobile  service,  with  tiroughams,  hansonis 
and  surreys,  between  New  York  and  Morris  Park,  will  be 
inaugurated  on  Saturday,  the  first  day  of  the  spring  meeting, 
A  charging  station  has  been  established  at  Morris  Park. 

The  Boston  Artificial  Leather  Co.,  West  Eighteenth  St.. 
New  York,  are  sending  out  samples  to  the  trade  of  tlicir 
"Muroccoline."  large  enough  to  make  a  te^t  as  lo  their  durability 
for  upholstering  seats  or  cushions.  This  company  is  un- 
doubtedly the  pioneer  in  this  industry,  having  been  established 
since  rSSi.  Over  $150,000  wa^  spent  in  experiment  before  Mr. 
Dole,  the  general  manager,  was  convinced  ihat  they  had  the 
correct  article.  "Moroccolinc"  is  made  from  woven  fabric  by 
eipJtting  it  with  a  special  waterproof  preparation.  It  can  there- 
fore be  made  of  any  desired  sire  in  a  single  pic?ce.  It  is  em- 
busscd  by  the  same  process  as  real  leather,  and  any  of  the 
leather  "grains"  can  be  produced  in   it. 


Practical  Advertising. 


The  Seguine-Axford  Veneer  Co  .  of  Jersey  City,  N,  J., 
are  building  a  motor  vehicle  for  tlie  purpose  of  advertising 
their  moisture-proof  wagon  panels.  The  body  of  the  vehicle 
will  be  made  entirely  of  these  panels,  and  the  vehicle  will  be 
sent  all  over  the  country  to  give  octilar  demonatration  to  pros- 
pective p  ur  chaser  S- 

This  would  seem  a  good  opportunity  for  some  enterprising 
concern  to  supply  the  mctor.  running  gear,  wheels  and  fittings 
and  (hereby  advertise  their  products  at  small  expense. 
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UNITED  STATES   PATENTS. 


No.  647,475— Battery  Handling  Attachment  for  Motor  Vehi- 
cles.— G.  Herbert  Condict,  New  York.  N.  Y..  assignor  to  (he 
Columbia  &  Electric  Vehicle  Co.,  Jersey  City  and  Hartford. 
Conn.    April  17,  jqkm,    Application  filed  Dec.  16.  1S98. 

I'h*  main  feature  of  Ihts  invention  is  an  arrangement  for 
raising  3  tray  of  storage  batteries  into  the  desired  position  for 
use  upon  a  motor  car  or  vehicle  and  also  for  lowering  a  dis- 
charged  tray  therefrom,  said  means  comprising  an  apparatus, 
permanently  connected  with  the  vehicle,  whereby  the  heavy 
trays  of  batteries  may  be  handled  by  apparatus  carried  upon 
the  vehicle,  thereby  rendering  the  same  independent  of  any 
battery  handling  apparatus  external  to  the  vehicle, 
process  of  repatr. 
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Fig:.  I  is  a  side  elevation  of  the  running  gear  and  pari  of 
the  body  of  a  motor  vehicle  to  which  the  invtmlion  is  applied. 
Fig.  z  is  a  top  plan  vitw  of  the  running  gear — Fig.  i — with- 
out the  body.  Fig.  b  is  ati  enlarged  delaii  view  showing  Llic 
means  for  opentnK  and  closing  ih^  battery  iray  supporting 
devices.  These  are  located  at  the  ends  of  (lie  frame,  and  the 
hand  wheel  W  (not  shown  in  Figs,  t  and  7)  is  mourned  on  one 
end  of  the  case  or  box  O.  Fig.  7  is  a  sectional  view  on  ihe  line 
7  7t  Fig.  6. 


In  Figs,  1  and  3,  C  is  a  portion  of  a  body,  supported  upon  a 
frame  which  has  longitudinal  bars,  D  D,  and  may  be  sup- 
ported upon  suitable  springs,  d  d.  To  this  frame  are  secured 
transverse  bars,  E  E',  and  to  these  are  secured  the  arms  F  F' 
depending  therefrom  on  each  side  of  the  center  of  il^c  vehicle. 
The  arms  are  formed  with  bearings^  f  f.  in  which  are  jour- 
naled  shafts,  G  G',  and  upon  each  o[  these  shafts  are  windins: 
drums,  g'  gf*  g*  g',  each  provided  with  cords  or  chains,  gf  hav- 
ing loops  or  hooks,  h,  at  their  lower  ends. 

A  worm  shaft.  H,  carrying  worm  pinions,  h'  h',  one  at  each 
end,  is  mounted  in  bearings  formed  in  yokes.  I  I',  integral 
with  the  bearings  f  f.  At  one  end  of  each  of  the  shafts  G  G' 
are  secured  worm  gears,  i  i',  which  mesh  with  and  are  driven 
by  the  worm  pinions  h'  h'  upon  the  shaft  H  when  the  said 
shait  is  turned,  as  by  the  crank  J. 

The  tray  K  has  hooks,  1.  secured  to  its  ends,  in  position  to 
connect  with  loops,  h.  attached  to  the  cord?  g.  whereby  the 
winding  drums  upon  the  shafts  G  G"  will  wind  up  said  cords 
simultaneously  and  lift  the  tray. 
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The  tray  K  is  usually  a  stout  wooden  box  and  is  reiiiforced 
|jy  an  angle  iron,  Q,  extending  around  its  lower  portion  and 
under  the  bottom.  Supporting  hooks.  P.  are  attached  to  this 
angle  iron  at  the  sides  as  shown,  and  are  riveted  to  the  angle 
iron  Q.  The  tray  is  furthermore  provided  with  four  perma- 
nent contact  plates,  M.  which  are  conneetcd  with  the  bat- 
teries L  and  inclined  at  a  slight  angle;  and  as  the  battery  is 
forced  upward  into  position  they  make  contact  with  four 
coiTeSpondingly  placed  contact  devices  upon  the  vehicle,  which 
are  pressed  into  engagement  by  springs  and  are  connected  to 
thi:  circuit. 

The  tray  of  batteries  when  in  operative  position  is  sus- 
pended from  latch  plaics,  R,  having  lower  members,  r',  whose 
edges  (it  under  the  hooks  P  and  support  the  tray. 

fn  order  to  admit  of  the  raising  and  lowering  of  the  tray 
of  batteries  by  the  hoisting  apparatus  the  latch  plates  are 
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thrt^wn  out  of  engagement  with  the  hooks  P  and  held  out 
until  retiuired.  To  this  enti  crank  arms,  T  T',  are  attached, 
one  to  eac^i  of  the  front  ends  of  the  upper  tnenibers  r  of  the 
lalch  plates  fi.  Upon  [ht  box  O  is  secured  a  stud.  U.  upon 
which  is  rotatably  mounted  a  double  cccpnjric,  v  v',  con- 
nected with  hand  wheel.  VV.  Eccentric  rods,  V  V,  are  pivoted 
to  the  outer  ends  of  the  crank  arms  T  T'  and  formed  with 
straps  on  their  inner  ends,  which  errsag'c  the  eccentrics  v  v'. 
When  the  hand  wheel  W  is  turned  ihe  eccentrics  will  be 
rotated  and  the  rods  V  V  will  be  drawn  together,  drawins 
the  latch  plates  under  the  hooks  P.  as  when  a  fresh  tray  of 
hattcries  has  been  hoisted  into  position,  and.  %-icc  versa,  when 
it  ii  desired  to  remove  a  tray  of  exhausted  batteries  from  the 
vehicle^  the  said  tray  having  first  been  sligbtJy  raised  by  means 
of  the  hoisting  apparatus  to  lift  the  edges  of  the  hooks  P 
above  the  edges  oE  the  lower  members  of  the  latch  plates,  the 
hand  wheel  W  is  turned  in  the  direction  to  si^parate  the  latch 
plates,  when,  they  will  be  forced  out  by  the  eccentrics  and 
connections  from  under  (he  books  P  and  be  so  held  by  the 
eccemrics.  permitting  the  Igwcring  of  the  tray  and  the  inser- 
tion of  a  new  one. 

A  cap  plate.  Z,  placed  over  the  upper  eccentrics  v',  is  pro- 
vided with  a  Idg,  z,  to  abut  against  a  5top,  !,  upon  the  ccctrn- 
tric  rod. 

Nineteen  claims. 

No.  647,505— Vehicle  Frallvc— H.  P.  Maxim  and  H-  M 
P&pc.  Hartford.  Corn.,  assignors  to  the  Columbia  &  Elec- 
tric Vehicle  Co,,  Jersey  City.  April  17,  1900.  Application  filcd 
Jttly  j?S,  1898. 


bcrs.  B  B',  are  connected  at  their  outer  ends  by  B'  B'  and 
form  a  frame  to  support  the  trays  or  boxes  intended  to  be 
carried.  The  fixed  weight  of  rider  and  motor  is  as  nearly  as 
possible  over  the  rear  wheels,  and  provision  is  made  at  C  for 
auxiliary  pedaling  if  required.  Steering  is  through  the  bevel 
Kcars  D'  D',  and  the  gasoline  tank  is  made  thin  and  placed  in- 
side the  frame  at  C*,  so  as  not  to  take  up  valuable  room. 

Seven  claims. 

No.  647,i5oa — Running  Gear  for  A  ntom  oh  lies. —Lucius  T. 
Gibbs,  New  York,  N.  Y.,  assignor  to  Clarence  W.  Wood, 
same  place.    April  17,  igoo.    Application  filed  Dec.  ir,  1895. 

In  this  invention  the  reach  is  discarded,  but  instead  of 
Icivlrig  (hip  elliptical  springs  to  endure  the  whole  horizontal 
sliock  when  the  wheels  strike  an  obstruction  and  the  body 
surges  forward  by  its  motnenlnm,  the  axles  arc  supported  at 
en^-h  end  in  boxes,  which  boxes  are  free  to  slide  vertically  in 
pcdfstal  guides  attached  to  the  body.  This  arrangement  is 
similar  in  principle  to  that  of  a  railway  truck,  except  that  here 
the  axles  may  be  keyed  (o  the  boxes  instead  of  tuniin^.    The 
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This  is  intended  primarily  as  the  frame  for  a  delivery  tri 
cycle  or  quadricycle.    A  central  girder  is  formed  ol  ihe  hori- 
zontal members  A  A',  connected  by  the  vertical  members 
A*  A'  and  stiffened  by  the  braces  A*  AV    Transverse  mem- 


general  arrangement  is  clearly  shown  in  Fig.  i.  Here  1  i  arc 
the  axte  boxes,  sliding  in  the  pedestal  jaws  C  C  C.  which  are 
braced  as  shown.  The  front  whce:ls  arc  carried!  on  the  usual 
short  steering  axles  outside  tlie  boxes.  The  rear  axle,  in  the 
figure  shown,  is  solid  and  the  rear  wheels  revolve  independ- 
ently on  it,  each  being  driven  by  Irs  own  motor,  M„  The  rear 
axle  boxes  carry  arm^,  9  lo,  of  which  the  latter  affords  a 
support  and  fulcrum  for  the  brake  levers  it  12.  which  apply 
an  internal  brake  ring,  F,  inside  the  dished  gear  G.  The 
motors  are  pivoted  on  the  axle  and  suported  by  the  arms  9 
through  the  springs  15.  ancl  they  drive  the  gears  G  (keyed  to 
the  rear  wheels)  through  the  pinions  16, 

When  a  single  motor  is  used  it  may  be  supported  about  mid- 
way of  {he  rear  axle,  which  is  then  split  and  provided  with  a 
differential. 

Nine  claims,. 

No.  647.631 — Gas  Engine. — Wm.  R.  Dow,  Boulder  Creek, 
Cal.    April  17,  igoo.    Application  filed  July  30,  i8g8- 

This  invention  is  an  attempt  to  utilize  the  waste  heat  nf  (he 
jacket  and  exhaust  to  raise  steam.  The  water  frnni  the  jacket 
is  passed  through  a  boiler,  which  is  heated  by  the  exhaust 
gases,  and  the  steam  thus  generated  is  utilised  in  a  cylinder 
placed  in  tandem  betow  the  explosion  cylinder.  The  steam 
cylinder  is  jacketed  with  the  waste  gases  from  the  boiler,  and 
a  compressor  is  added  for  the  explosive  mixture,  in  order 
rhni  every  revolution  may  have  a  working  stroke. 

No.  6.|7,66t>— Steam  Engine.— George  Codif.  Boston.  Mass. 
■\t.ril  17,  IQOO,    Apiplicfltion  filed  June  5,  1899. 

An  :irrniigcmciil  of  sevcraJ  small  singlc-actmg  cylinders 
radially  about  a  single  shaft,  the  connecting  rods  working  on 
gears  which  mesh  with  a  single  gear  on  the  central  shaft. 
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WANTED. 

A  thoroughly  compcient  (ofeman,  vibo  hat?  had  experience 
in  (he  manufaciure  of  small  gasoline  or  gas  engines  ami  who 
ib  tftmiUar  with  modern,  cconoinicaJ  methods  of  rnanuiaciur- 
ing.      Excellent  opporluTiiiy  for  ihc  righc  man. 

Address  Box  2023,  Bridgeporc,  Conn. 

WANTED. 

A  Motor  Carriage,  steam  or  g^asoHne.  Winton 
preferred.  Must  be  in  good  order.  State  price  and 
make.  Address  A.  U  LOCKVVOOD,  No.  23  Park 
Street,  Gardner,  Mass. 


DRAUGHTSMAN  WANTED. 

Experienced  in  building  Steam  Motor  Vehicles, 
buth  for  pleasure,  heavy  cartage,  and  commercial 
purposes.  Give  reference  and  salary  expected.  Im- 
mediate and  steady  employment. 

M.  A.  C,  care  of  Horseless  Acf.. 

FOR  SALE. 

A  new  iont  passenger  Wieuori  Motor  Carriage,  without  a 
defect  ur  hlemi&lt  ol  any  kind;  contains  a.  9  h  p.  motor  and 
pronounced  by  experts  the  finest  running  carriage  yet  pro- 
duced ;  reeson  for  selling,  am  gninjf  abroad  for  an  emended 
pericjd.     Price  <r,70o.     Address  "HaRVEV."  Hf*KSEi  tss    Ar.K. 

WANTED. 

Automobile,  electric  or  ga&oline.  Must  be  cheap. 
State  make,  how  long  used,  etc. 

Address  "  AUTO,*'  care  of  Horsi»less  Age. 

FOR    SALE.       ~^' 

Immediate  deliver)'.  One  electric  runabout  auto* 
mubile,  used  very  liitle.  Equipped  with  new  battery 
and  newly  painted.  Thu  first  nrder  received  at  $700 
net  lakes  tt.  Address  MOTOR, 

519  E.  Water  St.,  Syracuse,  N.  V. 


Are  ytju  Building  a  Motor  Carriage?     If  so,  send 

$2.00  for  detail  and  assembled  drawings  of  Complete 

Running  Gears,  with  latest  cunslructlon  of  steering^ 

equalized  axles,  etc.,  with  all  dimenjijonsand  particulars. 

Address  MOTUR  DESIGN  CO.,  BUFFALO.  N,  Y. 

LIABILITY    INSURANCE. 

Owners   of    automobiles  can    cover   their  llabiUty 
for  personal  injuries  by  insurance. 

Address  GEO.  E.  GLOVER, 

Co  State  Street    Boston,  Mass. 


KITTS  LOW  WATER  ALARM 

rOft  rOifR  LOCOMOBILE. 
Avpids  all  Danger.     Write  (pr  Blue  Print  «Jid  Price. 

KITTS  WFG  CO.,  Oswego,  N.  Y. 


Q  D  P  O  I  A  I         TURtf£D  METAL   PARTS   FQH  AUTOMO- 
^'^  ^V-**_^      B/L£S.    Made   to  order  from   *Mch  or 

"  "       satnpfs.        :     :     :     :     :     t     :     :     »'     .' 

DODGE    MACHINE    SCREW    CO., 
BOSTON. 


Graphite  Lubricants, 

ALL  KINDS,  ACCORDING  TO  WANTS, 

■pMlliI  prepKTptlonB  tar  Qean  of  Electric  Ualora  and  for  Cjrilodcir*  of 
Motor  EdkIdoi.    Send  foe  Clrcnlara  and  Prices. 

Joseph  Dixon  Crucible  Co.,   -  Jersey  City^  N.  J. 

TOWNSENO   &    DECKER 

SOLICITORS  OS  V    B.  AKD.FOSEIOK  PATBHT» 

Patents  specialty      -w%Tr-' 

MOTOR  VEHICLE  INVENTIONS, 

H.  C-  TOWNSEND.  foraiErlr  Prln.  ExT, 

S.  H.  DBCKBS,  lata  Au't  Sx'r,  V.  B.  VmX.  OfflflB. 


Seamless  Cold  Drawn  Steel  Tuthi,  "^^^^^ 
Shells,  Cjiyers  aod  Tanh,         '|TJffi"«.JS 

DROP  rOROINQS  AND  STEEL  STAMPINO*. 

JINNEr,  STEIHHETI  S  CD.,  Orai«l  Building.  PhilidBlptli,  Pl 


AUT0M0B1LES-PQf|a|]|e   HOUSBS-^P^BT  SERVICE 

I'nrtahle  ready  mude  h'iu<eit  tor  Aut^iR.  Wind  atld  r&lD  {yttj^t.  Cheip 
BTiii  (Jnmtple, 

t^aLes  n-colidlpd  tor  wt^lMcnown  types  ot  AutamoLilteB  for  rorAlfn  and 
il^Ttefrk*  IriKle. 

Bxftert  serrtce  reodered  Ln  oTn^ratSup  lEtaiiallDe.  steam  and  -'Leetrlo  tbCilort. 

DUBOIS'  AUTOMOBILE  AQENCY, 

220  BROADWAY*  HIW   VORK. 


NEW  EXCELSIOR  DRY  BATTERY. 

We  make  all  sizes  and  shape's  of  Dry  Uatieries  and 
recommenij  our  Eclipse,  si^e  t  x  zi  x  7i.  voltage 
J.S^,  ainperBgc  25  1030,  for  QdA  Engine  IgiflltlOQ 


We  s.. 


>>i]i|>ar.-ilivtf   te^t  11M1    ullV   i^llier  Dry    Piitlerj-   U>   be    had 


NEW  EXCELSIOR  Dfll  BlTTEfly  MlNUFmORif/"S"5fX"*'- 
ATTENTION, 

Castings  of  Gasoline  Motor  described  in  The 
Explosive  Motor  Number  of  this  paper.  Also  other 
sizes — stationary,  marine  and  vehicle  motors— rough 
or  partly  finished,  LOWELL  MODEL  CO-»  Box 
zg2,  Lowell,  Mass. 
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BALDWIN  DETACHABLE  AUTOMOBILE  CHAINS 


m 


are  made  in  sizes  to  suit  the  demands  of  the 
trade.  Our  new  roller  chain  is  especially  adapt- 
ed for  light  Motor  Vehicles. 

BtNO  FOR  CATALOOUt. 

K.  FRAHKLIH  PETERSON,  Bales  Agent, 
305  Lake  St.,  Chioflgo,  111. 

BALDWIN   CHAIN   CO*,   WORCESTER,   MASS.,   U.  S.  A. 


^<rf» 


QAS  ENO INE  CASTINGS  : 
Finished  to  run  if  desired. 
riade  from  drawings. 
Expertntetital  work. 


Fin**  jgra^n  Horrogetieous  Castinps  for  Gas  Engine 
Cylinders  a  specialty,  made  from  higli  grade  selected 
Pig  only. 

The  Hopgon  &  Chapin  rX'Vs  Co., 
New  London,  Conn. 

NTrrK.  O.  E. 

Our  launches  are  run  by  Werosene,  No  inflam- 
mable tfasoline.  Lowest  cost  of  running.  Send  for 
our  catalogue. 

New  TCES  KEH03EITE  OIL  ENGINE  CO . 

3  I    Burllntf  Slip,   New  York. 


Cylinder  Castings  with  Flanges. 

Alsu    Complete  Sftt?^  uJ  Castings  for   i|i.  2|^, 
3_Jii  H.P.  air-co>led  motors 

SMITH    MOTOR  CO.. 
«;4  and  56  M.  &  K.  R.  R.  Ave.,  Newdrk.  N.  J. 

TH€  JUMP  SPARK  UAD8 

<ilTr.  Tblok 

1   Jnoh  Jump  Spark. 

WelKi.1,  8  Ibn. 

DlmtJu^lona,  amxi  Job. 

PttUnt  Ap;.liei[i  Kop. 

C,F,SPLITDIIflF,ltlEK".V 

II  V»adewBterS(.,NiJwToplt 


RAWHIDE 
*ND  FIBRE 


BEARS 


COMPENSATING    CEARS 
FOR  DIFFERENtlAL 
DRIVE.... 

DRIVE  CHAIN  with  hardened  rivets  snd  sleeves. 

SPROCKETS,  STFFi-  BAILS  of  various  diameterB. 

13a   PurchaB'^   Street. 
BOSTON,  MASS. 


BOSTON  CEAR  WORKS, 


CAS 


ENCINE    CASTINGS. 

Uoii^li  or  riiiiKhod. 

Rclcrcncc— Otln  Gas  Engine  Wurks,  PhiJadclptiia,  our 
largir^t  icu5ti>mer. 

ERie    FOC:ndRV    C0.»    Krie.    Pa,, 


^ta 


AUTOMOBILE  RUNNING  GEARS. 

FOR  THE  TRADE. 

We  Make  Two  Styles 
Complete  with  Springs 
and  Wood  Wheels. 

WRITE  FOR  PRICES. 


K.  F.  BORBEIN  &  CO.. 


)II3  CASB  AVENUE, 
ST,  LOUIS,  MO. 


THE  ONLV   PERFECT  SUBSTITUTE  FOR  LEATHER  IS 

MOROCCOLINE 


NEVER  AFFECTED  BY  "■Sl^""""        iT-iJ:  LIKE  LEATHER 

not  [ni4)i'H  Uiirijii^Eltt  at  J<illMi«<niii«.     Sfnil  Int  SiBtupLi^. 

BOBTOK     ARXIFICIAI,     I.BATBXER     CO« 

IB  EAAT   IBTh  STREET,  NEW   YORK. 

MOISTURE    PROOF 

WAGON    PANELS. 

Ufttmfactureri  of  VQnear  FanelaforOcaob,  WftgoEL^  AutomoblUUse. 

Any  size,  any  ihkknt-s^,  wfChout  joining  or  splicing, 
Wf  alsu  makf  vein;t;rs  wiiJi  absolutely  vaUr  prmf 
glue  ior  speci.il  u^es. 

SECUINE-AXFORD   VENEER   CO., 

M.|00    PACinc  AVENUE,    JEKSEY   CITY,   N.  J, 

PARSELL  4t  WEED, 

MODEL  MllKERS,  ^rwi^^^"'™""!"' "'''"! 

Aulnmoljilt;  Eiuin^s,  vapndjtrs,   eic,   built  10  -^rdcr. 
WoTkinjj  drnwingB  made  from  skclrhes- 
Wrltft  tor  Pamphr«l.  T«l«(ihofl«H  1^6  Midlltn  Squart. 

THE  FHANKLIN  MODEL  SHOP,  i^w' vo«.'«.T  •""'' 


Eng'meSf  Boihrs  and  Burners 


roR,., 


>»»  POM  ««T*L«e. 


STEAM    VEHICLES. 

MtLNE   ^   KILLA*W« 

10  CRESCENT  ST.,  EVBRETT.  MASS. 


...ASHTON... 


Pop  Safety  Valves,  Cylinder  Relief 
Valves,  Steam  Gauges,  Automatic 
Wa-ter  Gauges  Eod  Gau^e  Cocks 
for 

STEAM   VEHICLES. 
THE  ASHTON  VALVE  CO..  271  Franklin  St.,  BoalonrMau. 

I2t  LIbsrtT  Slre«t,  hit*  Yorb. 
~ia  Fllberl  Slrest,  Phlltdalpt 
9  till*  5tf«et,  Chicago.  111. 


(121  _ .,.,.. 

BRANCHES:    ^1218  Fllberl  Slrest,  Phlltdalphli. 


LOCKE  REOOLATOR  CO.,  Salem,  Uass. 


TflB  HDISBless  StaBlB. 

AUTOMOBILE  STORAGE  S  REPAIR  CO . 

Station  No.    7,  57   West  66th  Street. 

{St.  f/icholaa  Hmk  Bui/ding.) 
MEW  YOBKr 

House  aad  Care  for  Automobile*  of  alt  kiad*. 
Storage  Batteries  Charg:ed  and  Supplies  of  all  kinds  furnished. 

TRANSIENTS  ACCOMMODATED. 


Gasolene  Vehicle  flotors. 


123  LIBERTY  ST. 
NEW    YORK    CITY 

SOLE  WAumFACTURERS 


Wl£  beg  n>  inform  the  prospecTive  buyer  ihaton 
and  afier  May  ist.  our  office  and  factory  will 
be  Incaled  at  3,  5  and  7  Oliver  St  ,  Newark,  N.  J., 
where  we  expect  10  manufaciure  Gasolone  Motors 
uf  all  sizes,  for  vehkle  purposes  We  cxpeci  to  do 
an  hoTiesl  and  Icgilimaie  business,  and  sua'^nlce 
iiur  Motors  to  be  reliable. 

We  haveatarriaye.  weighing  1100  lbs. ►  equipped 
with  our  Motor,  in  daily  demaiisiralion.  and  when 
notified  Itie  same  will  meet  the  prospective  buyer 
at  the  depot. 

THE     QUICK     nANUFACTURlNQ     CO. 


Ebertiariit's  Patent 

ENTIRELY  AUTOMATIC 


lU'HHKH 

MAJtHS-S 
LEATSiER 


At  Druggists 
or  by  Mail 
on   receipt  of 
Price,  15  and 
25  Cents. 


Sold  ia  bulk  fur 

AutoniubJie 
Tires. 


Major's  Cement  Co. 


459  PEARL  STREET. 
NEW  YORK  CITy. 


•i^  U  b..  M  Lb,.  H  >•■.  n*D-  aad  tog  k. 


WITH 

Eb«rhardl't  Pi(«nt 

"Radial  OupEfii" 
Gang  Guttan. 

$to  lOteotb  flnlafaMl 
siooee. 

QOULO  & 
ffiERHARDT, 

NEWARK^  U,  L 


it  V*T  %  uoo. 


HORSELESS 


:^^BERLIN 
IRON  BRIDGE 

OurNetvPIa/itarPMs/fu/$hPd, 
m7/bem  operst/ondurm^Jum 

We  are  now  takitxg  corxtrads  for 
fromptSMpme/itafferJu/i/ffrst 

on  all  classes  of 
Steel Bridges.Bu/Mmgs,Roo/i, 
C/nfers.  Co/ummandStm^hiia/ 

Maten'alfrom  th/sP/anl 


OFFICES 

soo  EauiTABLc  Building  -Boston  mass. 

ZeO     BROAONVAV    A'£TV  YOfttC 

ffio  Stephen  CiRAHoBuiLOiNC'^/y/^of^/WM  /m 

P/TTSaV/i^CH    PA. 


VVORKS 

East  BcbuN  Conn.  PiTTSbURcn  Pa 


B2 


THE   HORSELESS   AGE, 


Vol.  V.  N«.  I 


/^ 


RIGS   THAT   RUN. 

THE    KfND    YOU     HAVE     BEEN     LOOKING     FOR. 

COMPACT,    DURABLE,    EASILY    MANAGED. 

BUILT     TO      LAST.        IF   YOU     ARE     AT 

ALL      INTERESTED       rN       SUCH       A 

VEHICLE,  WRITE  AT  ONCE  FOR 

CATALOG     TO 


SAINT  LOUIS  MOTOR  CARRIAGE  COMPANY, 

121  t-l3*l6-t7-l9  Vandeventer  Ave.,  ST.  LOUIS,  MO.,  U.  S.  A. 

"£arfv  Ordere  Secure  EarJv  Deliveries." 
Pennevlvanra  |VepresAnts1l¥«,  M.  B-  CUAANCR,  eiO  D|f«kel  Building.  Philadelphia- 


.-^i^.' 


The  actions  of  DURYEA  vehicles  speak  for  them. 


MERIT  TALKS. 


What  a  vehktc  has  done,  what  il  will  do  and! 
what  it  is,  are  o(  mure  importance  lo  Jt  buyer 
than  whai  people  say  ahoiit  it-     Some  le&linionials,  however,  arc  of  intercut. 

the  Hon.  C.  S  Rolls  of  Lordoii.  Fne-,  said  last  moTitti,  "But  ihe  very  best 
American  car  is,  in  my  opinion,  ihc  Dl'RYEA  petrol  car,  It  has  an  extremely 
silent  motur  and  Rear,  and  (he  »pccd^  o/  ihc  car  are  entirely  conlttilled  hy  one 
lever  "  Mr.  Rolls  has  several  different  makes  of  mcior  vehicle?  in  his  stable,  U 
as  well  acquainted  wiih  the  xutijeci:  as  any  \.>no  In  Cn^^land.  and  ts  a  recognized 
auibarily.  His  opinion  waa  rendered  for  publication  without  ouf  knowledf^v 
and  not  ta  us,  which  makes  it  more  valuable 

We  will  be  pleased  to  convince  you  also.  Several  styles.  Three  and  (our 
wheckirs.     Pfompi  deliveries.     Address 

DURYEA,  READING,  PA.,  PEOEUA,  XLL.,  of  LOS  ANGELES.  CAL. 


TRANSMISSION 


FOR  AUTOMOBILES. 


Two  Speeds  and  Reverse. 
No  Shocks. 


Change  of  Speed  by  Brakes 
No  Gears  Running  at  Normal  Speed. 


NEAT* 
COMPACT. 


STRONG. 
EFFICIENT. 


No.    I,  4  to  5   IT.    P.y  15  in.  long:,   weight   3^  lbs. 

THE  shaft  is  continuous,  and  may  be  driven  direct   from  the  motor  shaft.     The  left-hatrd 
brake  operates  the  reverse,  which  is  at  slow  speed.     The  brake  next  to  it  operates  the 
slow    speed    ahead.      The   sprocket    wheel    drives   the    axle.      The    friction    clutch    at 
the  right  locks  the  whole  system  and  drives  it  at  the  speed  0/  the  shaft;     A  pitiion  may  be 
used  instead  of  sprocket  if  desired,     Liibricalion  by  oiler  on  the  end  of  the  shaft.    ..... 


THE    UPTON    MACHINE    CO., 

WRITE  TO  US. 


7    STATE     STREET,     NEW    YORK. 


Works  At  BEVERLY,  MASS. 


IW«tef  Jacketed  Motor,  3^  h,  p„  upwards,  for  light  car- 
I  rta^s  and  boali.  Also  3^  h.  p,  for  small  boats. 
*  The  De  Dion  Bouton  Motors  are  acknowledged  to  be  the  best  in  the  world.  All  the  principal  races  iti 
Europe  and  America  have  been  won  by  the  De  Dion-Bouton  Motors.  Beware  of  worthless  imitations.  None 
genuine  unless  they  bear  the  name  De  Dion-Bouton  on  them.  All  De  Diun-Bouton  Motors  are  guaranteed. 
I  keep  a  full  iine  of  all  parts,  and  can  supply  the  trade  with  the  best  French  <lry  batteries  for  sparking  purposes. 
Spark  Coils,  CarbureterSf  Mufflers,  and  all  accessories. 


WRITE   FOR  FULL  INFORMATION. 

llso  new  and  second  hand  Dc  Dion^ 
Bouton  Tricycles,  Quadricycles, 
and  Light  Carriages  for  sate. 


KENN 


Sole  Agent  for  the  United  States. 

268  MASSACHUSETTS  AVE., 

BOSTON,  MASS. 


THE    HORSELESS   AGE. 


Vol.  «.  No.  7, 


STEAM  BOILER  NUMBER 


I 


DECEMBER  6th.  1899. 

Symposium  of  Steam  Vehicle  EirgineeringJ 


Dealing  thoroughly  with  this  most  interesting 
problem  as  related  to  vehicles. 


LEADING    ARTICLES. 

Steam   Boilers   for   Motor   Vehicles,  by   R.   L   Clegg. 

General  Data  on  Steam  and  Fuel,  by  A*  H, 

Advantages  of  Circulation,  by  S,   D.  Mott. 

Efficiency  of  Small  Boilers,  etc.,  by  A.    M.   Herring. 

Automobile  Generators   Under  the   Law,  by   Perry   B.    Rawson, 

Considerations  in  the  Design  of  Vehicle  Boilers,  by   P.  M.  Heldt* 

Shell  or  Water  Tube  Boilers?  by  Wellington  P.   Kidder, 

Boiler  Feeding  Apparatus,  by  R.   L  Clegg. 

A   Practical   Method  of  Utilizing  Exhaust  Steam,  by  Edwin   Kilburn. 

Oil  Fuel  Burners,  by  R.  I.  Clegg, 

A  Coil  Boiler  for  Automobiles,  by  W.  H»  Wakeman. 

The  Elihu  Thomson  Flash  Boiler  and  Steam  Vehicle  System,  by  L.   H. 

Design  for  an  8  H.   P.  Water  Tube  Vehicle  Boiler,  by  H,  K,   Burr, 


Vehicles,  Boilers  and  Engines  described  and  illustrated 

64    PACEa.  56    CUTS. 

PRICEp     10    CENTS,    STAMPS    OR    COIN. 


SUBSCRIBE    FROM   THIS   NUMBER, 
•2.0O  A  YEAR  IN    ADVANCE. 


THE    HORSELESS   AGE, 


I50    NASSAU     STREET,    N.    Y, 


THE  HORSELESS  AGE. 


Ciasolene  Veh icte  Motorn. 

Ik  wa  bare  derDonalralm]  to  l<e  the  iDO»t  [^rmollDtJ  (wWtrLn  tbo  mSirlEflt, 
pTfn^  •  iptu^fot  IHx  M  tnobcfi,  manufkctored  uprifihl  or  borizoutal: 
ht,  ITS  pouDiii-  We  bulltl  (rooi  one  lo  eight  liopse  pfiwi>r.  For  Tehlcles, 
Dd  Litfbt  BtuUoaary  work,  we  can  prirvv  uuptrlorltf . 


MBQ 


s  cut  »howa 
jarcylioder 
ics«  E)ow«r, 
Tlbratlnc, 
faff  tpirk. 
nrthQApeed 
100  to  IfWO 
ulon*. 
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I 

I  f«ir  Catalogue. 

BUFFALO  fiASOLENE  RAOTOR  CO. 

Oewitt  and  Brailley  St».  BUFFALO,  N.  Y. 


h"EAM" 
(OILER  , 
lUMBER, 


THE 

GEOHETRIC  LINE 

Of  tools  for  screw  machine  work  are  used  and  recom- 
mended by  all  leading  manufacturers  because  ihey 
possess  so  many  points  of  superiority  over  old 
methods. 

If  you  are  interested  in  screw  machme  work  of  any 
kind  it  will  pay  you  to  investigate  this  line  of 

Adjusiahh  Self-Opening  Screw  Cutting  Die  Heads, 
idjustabte  Collapsing   Taps,  and 

Adjustable  Hollow  Milling   Tools, 

Man II fact u red  by  the 

GEOMETRIC  DRILL  CO., 

Westville,  Conn.,  U.  S.  A, 


^Sm 


DESCftiPTIVE 
MATTBfi  OM  OSMAJ/D. 


DECEMBER 


TEN  SPECIAL  ARTICLES 

...AV  ... 

eading  Engiaeers  and  Inventors  on  the  Steam  Boiler 
i  related  to  Vehicles,  treating'  the  subject  thoraughty 
ri<l  showing  how  steam  can  be  most  successfuHy 
pplied. 

ID  CEHTS.  STAMPS  OR  COIK. 


p 


STEAM  VEHICLE  ENGINEEItlNi;. 


THE   HORSELESS  ACE, 

160  NASSAU  STREET, 

-^-^NEW  YORK. 


ANGLO-AIVIERICAN 
STOCK  JOBBERS. 


COMETHING  about  the  London  History 
^^  of  Pennington  and  Lawson  Leaders  of 
the  75,000,000  Dollar  American  Promoting 
Expedition. 


ISSUE  OF  FEBRUARY  7th. 


10  Cents,  Stamps  or  Coin, 


THE    HORSELESS   AGE, 

150  NASSAU  STREET, 


.NEW   YORK. 


THE   HORSELESS  AGE, 


VpI.  «,  N*  7.  M 


LICENSEES 


UNDER  THE  TILLINCHAST  PATENTS. 


Having  acquired  the  Tillinghast  Patents,  heretofore  held  by  Theodore  A,  Dodge*  the  Single 
Tube  Automobile  and  Bicycle  Tire  Company  gives  notice  that  the  following  companies  alone 
are  licensed   to  manufacture  and  sell   Single  Tube  Tires  under  said  Letters  Patent. 


HAETPQRD  HUBBER  WOBES  COMPANY 
DIAMOND  RUBBEB  COMPANY 
NEW  BRUNSWICK  TIHE  COMPANY 
GOODYEAR  TIRE  &  RUBBER  COMPANY 
PENN8Yt.VANIA  RUBBER  COMPANY 
INDIA  RUBBER  COMPANY 
EMPIRE  EUBBEE  MFG    CO. 
NATIONAIi  INDIA  RUBBER  CO. 


B-  R  GOODRICH  COMPANY 

KOKOMO  RUBBER  COMPANY 

BOSTON  WOVEN  HOSE  &  RUBBER  COMPANY 

MECHANICAL  FABRIC  COMPANY 

FIBK  RUBBER  COMPANY 

HODGMAN  RUBBER  COMPANY 

INTERNATIONAL  AUTO.  &  VEHICLE  TIRE  CO. 

INDIANA  RUBBER  &  INSULATED  WIRE  CO. 


For  Cycles,  VeblcUs  and  Auttttnobliis. 


NEWTON  RUBBER  WORKS 
L.  C.  CHASE  &  COMPANY 


REVERB  RUBBER  COMPANY 
PHILADEr.PHIA  RUBBER  COMPANY 
For  Cycles. 


Inasmuch  as  the  above  list  comprises  all  tire  manufacturers  of  any  standing,  who  are  able  to  supply 
many  times  the  actual  demand  for  singie  tube  tires  and  to  give  the  public  an  ample  choice  of  every 
style  of  single  tube  tire,  notice  is  hereby  given  that  any  and  all  persons  who  make,  sell  or  use  any 
other  single  tube  tires  will  be  held  liable  and  promptly  prosecuted  as  infringers^ 

SINGLE  TUBE  AUTOMOBILE  AND  BICYCLE  TIRE  CO. 

THEODORE  A.  DODCE,  President. 


RIGS  THAT  RUN. 
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r^  '^ 
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THE     KIND    VOU     HAVE     BEEN     LOOKING     FOR. 

COMPACT,    DURABLE,     EASILY     MANACEDt 

BUILT      TO      LAST.         IF    YOU     ARE     AT 

ALL      INTERESTED      IN      SUCH       A 

VEHICLE,  WRITE  AT  ONCE  FOR 

CATALOG     TO 

SAINT  LOUIS  MOTOR  CARRIAGE  COMPANY, 

ST,  LOUIS,  IWO-,  U,  S.  A. 


13-16-17-19  Vandeventer  Ave., 

^^  Early  Ordera  Secure  Early  Deliveries." 
Pennsylvania  ttepreseniatlve,  A*  B.  CUMNEft,  sio  Droxel  Bufldlnc*  Philadelphia 


c»^'"24!  UPRIGHT  DRILLS 

Prom  a  tight  Friction  DriU  to  a  42'In.  B.  Q.  P,  K  DrHL 

SEND  FOR  CATALOGUE. 


W.  F.  and  John  Barnes  Co., 

996  Ruby  Street,      -      Rockford,  UK 


I     ta  rrepurai 

^* 

■  And  of  the  industries  connectstf  therewith  m 
H  Europe  and  An^ erica 

^^Bdii  tains 


intains  ihe  Addresses  of 

BUILDERS,  DEALERS.  REPAIRERS 
and  Owncfs  of  Automobiles  and   Motacvclcs 
MAX'l'FACTURERSof  ATTACKMENTS  and  ACCESSORIES 


QLS  AHQ  SUPPUIS 

Stores    lor    Gasoline     Cfiarging    Stations,    Hotels 


^^^^^_  and  Liveries 

^^P^P  Routes  and  Distanchcs 

HUTOMOBILE  CLUBS 
^^L  with  Lists  of  Members,  Trans  port  a  lion  Companies. 

^^P  Legislation,  Tolls,    Books  and  Journals,  e^tc. 

THtPLE  CLASS/FtCAT/Off  OF  ADDRESSES 

(a)  by  Counlrie&t    (b)  b/   Industries,    (e|  by    Cities 

FricB  JO  francs  (S^-OO) 


editpra.    THtViH  <S  HOURY,   21  rm  du  Lou^rt 
PAfifS 


SPECIAL  OFFER. 

BACK  NUMBERS. 


We  have  do  more  complete  files  &nd  huve  decided  to 
offer  miscellsineous  back  n umbers  of  THE  HORSELESS 
AGE,  from  December,  1896,  to  March,  1899,  at  the  fol- 
lowing prices: 


6   ASSORTED. 


50    CENTS. 


The  Horseless  Age, 


American  Tract  Society  Building:, 

MmMau  «ad  Spruce  StneU. 


NEW   YORK. 


J.  STEVENS  ARMS  &  TOOL  CO.. 

P.  O.  Box  I700,  Chicopee  Falls,  Mass. 


(April  5th  to  September 
STttL,  1S99,  iuclDsiTe,) 


To  New  Subscribers  for  Two  Years. 

We  wish  to  place  these  volumes  in  the  hands  of  persons 
permanently  interested  and  therefore  offer  them  only  to  those 
who  will  subscribe  for  two  years  from  April  5th,  1899.     ::    ::   :: 

SEND  $4  AND  GET  THIS  VOLUME  BEFORE  IT  IS  EXHAUSTED. 


STEERING 
DEVICE 


BALL 
BEARINGS. 


RIM  3t   Crescent  Shape  and  Flat  Base 

FLARING   EDGES   IF    DESIRED. 


WESTON-MOTT   CO.,   Utica,  N.  Y. 


Facts  About  Storage  Batteries. 


By  IsAtAH  L.  Roberts. 

OTHER   INFORMATION  ON  THIS  SUBJECT  BY 

WELL-KNOWN  EXPERTS  CONTAINED  IN  OUR 


STORAGE    BATTERY    NUMBER.      issue   of   September   27th 


PRICE,    10  CENTS,  STAMPS  OR   COIN. 


H  E  Carriage  il  I  ustrated 
here  is  one  that  will  sat- 
isfy the  most  critical,  for  to  it 
IS  cnmbined  the  finest  carriage 
work  and  the  best  machinist 
^kill  and  workmanship,  and  it 
is  the  most  practical  and  satis- 
factory pleasure  carriage  one 
can  have. 


FOR  FULL  PARTICULARS  AND  PHOTOGRAPH  ADDRESS 

STANLEV    MANUFACTURING    CO., 


No.   I  17    LINCOLN   STREET,  BOSTON,  MASS. 


A   PERFECT   AUTOMOBILE    EQUIPMENT. 


EMPIRE  BALL-BEARING  AXLE 


AND 


ROBERTS'    WHEEL. 


PATENTED. 


EtpMiaffy    m/apM    to 

aatomobUes  and  titatf 
trucia  Nantti  et 
users  and  testimamatt 
furniahad  on  appfica- 
Uon, 


NONE  SO  NEAR  ANTIFRICTION, 

SUPERIOR  TO  ANY  OTHER  AXLE   FOR   ALL  KINDS  OF 

mOTOR    VEHICLES. 


AXLE    DEPARTMENT. 


THE  CHICAGO  SCREW  CO., 

Address  aU  communications  to  the  Company, 


CHICAGO,  ILL. 

Send  for  Catalogue. 


n*k:  Ni  w  Yi 
PUBLIC  UBii A K*;| 


•iJOn,  LChQX  AND 
ruDEM    fC<JND*TtOHS.  1 


THE  HORSELESS  AGK 

EVERY  WEDNESDAY. 

DEVOTED  TO  MOTOR  INTERESTS. 


Vol,  VL 


NEW  YORK,  MAY    1«,    1900. 


No.  7. 


THE    HORSELESS    AGE. 

E  p.  inOEBSOLL^  Editor  and  Propiietor. 
Publication  Ofpjc»; 


AMERfCAif  Tract  Sckietv  BuiLoirNG, 
NEW    rORK. 


150  Nassau  Street, 

IHEHBEHI  LADD.TQWLE,  At«ftcIi1e|E4l^«r'  ' 


SITBSCRIPTION.  ron  thb  United  States  and  Canada. 
$3.00  m.  year,  in  advance.  For  all  foreign  countri^ 
iocluded  in  the  Postal  Unioo^  $3.00. 

COMMUNICATIONS.— The  Editor  will  be  pleased  to  recdve 
commuoications  on  trade  topics  from  aoy  auibentic 
soorce.  Tbe  correspondent's  name  should  in  all  cases 
be  given  as  an  evidence  of  good  faith,  bnt  will  not  be 
pubilished  if  specially  requested. 

|3y~One  week's  notice  required  for  diseoncinuancc  at  cbanKc 
o{  advcrtiscmenLs 


The  Hoebeless  Age,  iso  Nassau  Screel.  New  York. 
Bot«T*d  at  tbe  New  York  post-office  as  second  class  matttr* 

*Ou  accotiut  of  (li«  e«ce*»l-¥e  dlM:ottnta  cii«rved 
by-  JM-w  TorlE  banks  oti  ■niAll  cli«ck*  utidfcr  (lielr 
■wr  rale,  •ubdci'ibcra  are  re^ucAied  to  remit  ta^ 
ro««  Ofllc*  or  £xpire««  moocy  order  or  M.  w,  draft. 


Some  Questions  of  Taste. 


Obwrvcrs  of  the  motor  vehicic's  rise  have  taken  frcQiicnt 
occAuon  to  animadvert  against  what  they — not  inaptly^stylc 
the  "horse  wanted"  afvpearancc  of  many  of  these  vchiclrs. 
They  point  to  the  dashboard,  to  the  deceptive  lightness  of 
appearance,  to  the  linc-for-lmc  copying  of  the  forms  long  asso- 
ciated with  cqutiic  LracCian  ;  and  they  ^ay  that  tile  Wtm 
"horseless  carriage"  h  quite  ideally  appropriate  for  a  vcliicle 
whose  pcrpelrator  has  avuidcd  any  suggestion  of  an  internal 
motive  power  as  if  to  show  it  were  somtliow  a  breach  of 
good  taste.  Itkc  revealing  the  mechanism  of  a  stase  illusion. 
WTiy  call  this  thing  a.  motor  carriage,  say  they,  when,  sn  far 
from  rsthiliiting  :i  Tnulor.  it  su  oLviou^ly  lack*-  a  liurse? 

The  critlciMTi  is  one  whose  /uslicc  we  have  nowhere 
hrard  denied,  uiid  the  ojyondcrs,  when  brought  to  Iwok  for  their 
»iii*.  arc  api   to  ^hulBe  weakly  and  say   that  ihcy  have  been 


I'M!  much  occupied  with  perfecting  the  niolivc  power  to  think 
:il"ittt  appcarantzt-s.  Such  an  excuse,  however,  is  palpably  dis- 
ingenuous, since  the  very  concealment  of  the  mechanism  argues 
ciilicr  that  the  latter  is  too  hideous  to  bear  the  light  or  else  that 
its  makers  arc  acting  on  some  conscious  theory.  Some  of 
llitm  come  out  roundly  and  lay  the  whole  blame  on  their 
rnstomers.  The  public,  say  they,  docs  not  understand  ma- 
chinery and  objects  to  its  display,  hence  they  make  it  as  simple 
a5  they  can,  and  (hen  cover  up  the  rest.  If  they  did  not,  the 
possible  purchaser  would  take  fright  before  ncgotialions  were 
hcgun. 

Thi>>  la^t  assertion  is  certainly  true  in  many  cases,  and  the 
CL'udiiion  related  has  been  no  small  factor,  both  in  prompt- 
ing adherence  to  horse-vehicle  forms — for  which  nevertheless 
wc  doubt  if  any  sufficient  pretext  could  be  invented — and  also 
iu  leading  builders  throughout  the  country  to  simplify  and  lo 
crmceal  the  mechanism.  The  ultimate  result  of  the  latter  will 
In:'  beneficial,  of  course,  since  no  normally  constituted  in- 
dividual take^;  delight  in  complexity  for  its  own  sake;  but 
nuaiiwbile  the  fact  as  it  exists  invites  certain  reflections.  The 
first  of  these  h  that  ihe  builders  arc  largely  responsible  for 
ihe  public  attitude  by  which  ihey  profess  to  be  governed.  If 
I  he  public  thinks  of  (he  motor  vehicle  as  a  "press-thc-button"* 
affair,  who  but  the  manufacturers  are  to  blame?  And  if  the 
pnhllc  Is  led  or  suffered  to  think  this,  what  is  more  certain 
ihan  that  it  w(l!  demand  a  press- the -button  vehicle?  And 
what  win  be  more  natural  than  the  same  public's  disgiKi 
when  it  realii:es  that  its  new  toy  has  not  one  but  many  hnt- 
Inns?  Sooner  or  later  the  motor  vehicle  must  he  recognized 
and  accepted  for  what  it  is,  a  highly  developed  piece  of 
mcch.ini^m  :  and  if  that  day  comes  sooner  instead  of  lalet  it 
«ni  \}tL  so  much  the  better  for  the  industry. 

We  arc  glad  to  believe  that  in  some  quarters  the  dawn  of 
that  day  i^  already  visible,  audi  in  that  belief  we  feel  justified 
ir  pursuing  the  argument,  and  inquiring:  Granted  that  tbe 
"iclf-propellcd  vehicle  should  be  distinct  in  appearance  from  the 
horse-drawn;  and  furthermore,  that  this  distinction  shoubl 
take  tlK  form  of  an  cxiernal  intimation  of  it^  internal  charac- 
ter, what  5ha]>c  ".hould  thia  intimation  take? 

As  wc  think  t!iat  most  of  tlie  motor  vehicle's  future  is  still 
ahead  of  it,  we  do  not  propose  lo  attempt   rash  prophecies. 


10 


THE   HORSELESS  AGE. 


Vol  6,  No.  7,  M»7  U.  ^ 


The  progress  already  made,  however,  indicates  certain  prin- 
ciples that  may  be  accepted  as  safe.  Professor  Sweet  said 
once  that,  "to  the  truly  educated  eye,  whatever  is  right  looks 
right,"  and  we  believe  that  the  aphorism  is  the  true  key  to  the 
motor  vehicle's  design  even  as  it  is  the  key  to  all  engineering 
design.  Every  attempt  to  design  an  automobile  with  reference 
to  an  arbitrary  "aesthetic"  standard,  conceived  in  ignorance  of 
its  structure  and  use,  we  believe  to  be  futile.  Such  a  design 
has  no  intrinsic  basis,  since  there  might  be  as  many  "standards" 
as  critics ;  and  the  pressure  of  real  needs  will  soon  force  the 
imaginary  ones  aside.  Did  a  high  dashboard  "look  well"  to 
the  carriage  builder  who  first  used  it?  Most  likely  not,  but 
it  was  necessary  to  intercept  the  mud  from  the  horse's  heels. 
If  a  high  dashboard  on  a  motor  carriage  "looks  well"  now  to 
our  biased  vision,  we  may  be  sure  that  a  low  one,  merely 
high  enough  to  keep  the  wind  from  the  rider's  ankles,  will  look 
much  better  to  our  children.  Does  a  high  body  still  look 
well  to  us,  with  no  longer  a  horse  to  look  over?  We  may 
again  be  sure  that  it  will  look  absurd  when  the  need  of  a 
low  center  of  gravity  to  offset  the  added  weight  and  speed  is 
once  understood.  Do  wood  wheels  look  heavy  and  clumsy? 
When  we  realize  what  work  they  have  to  perform  with  a  heavy 
carriage,  we  shall  be  afraid  to  trust  ourselves  to  the  "spider- 
webs."  Is  a  water  radiator  unsightly?  Possibly,  until  you 
know  what  it  is  for.  Some  time  you  will  condemn  the  carriage 
that  is  without  it. 

It  is  common  to  arraign  the  French  vehicles  as  being 
"hideously  ugly,"  "machines  all  over,"  "too  complicated  for 
any  use,"  etc.  The  multiplicity  of  their  levers  is  a  serious 
fault,  and  American  makers  are  quite  right  in  endeavoring  to 
combine  the  various  functions  of  control  in  fewer  motions. 
They  use  a  hand  wheel  for  steering,  which  is  not  favored  on 
this  side;  and  they  betray  a  frequent  lack  of  that  highest  kind 
of  ingenuity  which  is  able  to  reduce  a  mechanical  proposition 
to  its  simplest  terms.  But  in  general  design  they  are  splendidly 
adapted  to  their  work ;  there  is  no  "horse  wanted"  appearance 
about  them;  fitness  for  the  work  in  hand  is  their  sole  test;  and 
in  refinement  of  design  they  probably  surpass  anything  yet  done 
elsewhere  on  either  side  of  the  Atlantic.  They  do  not  look 
as  comfortable  as  our  carriages;  but  they  travel  on  better 
roads,  and  it  is  no  imputation  against  a  French  voiture  that  it 
is  not  built  to  run  on  a  Berks  County  wagon  track. 

The  conditions  in  France  have  resulted  in  a  demand  for 
speed  first  of  all.  In  this  country,  while  reasonable  speed  is 
desired,  reliability  and  comfort  are  held  of  equal  or  greater 
importance,  and  we  are  not  likely  to  copy  French  models  to  the 
extent  of  sacrificing  the  latter  qualities.  But  we  can  still 
learn  much  from  them  in  the  matter  of  harmonious  design  to  a 
given  end;  and  often,  it  must  be  admitted,  there  is  much  still 
to  learn. 


Acetylene  motob  number  in  june. 


The  Primary  Battery  Fake  Again. 

We  are  informed  that  persons  calling  themselves  G.  Attwood 
and  W.  W.  Wood,  of  this  city,  are,  or  have  recently  been,  in 
Ottawa,  Canada,  for  the  purpose  of  selling  stock  in  an  allied 
primary  battery  invention  which  they  claim  is  destined  to 
revolutionize  the  whole  field  of  electric  light  and  power.  We 
know  nothing  about  either  Messrs.  Attwood  and  Wood  or 
their  battery,  and  we  have  been  unable  to  learn  of  any  one 
else  who  does.  We  do  know  that  the  claims  attributed  to  them 
by  the  Ottawa  press  are  preposterous  on  their  lace,  and  so 
extravagant  that  it  is  difficult  to  see  either  how  ai^  man  of 
ordinary  common  sense  could  be  wheedled  by  them  into 
parting  with  a  single  penny,  or  how  any  self-respecting  paper 
could  give  them  the  sanction  of  its  columns.  One  of  the 
mildest  of  these  is  that  by  a  combination  of  their  batteries  and 
storage  cells,  occupying  a  space  of  two  cubic  feet,  an  automo- 
bile could  be  run  "from  here  to  California  without  getting  out 
of  the  carriage  except  for  water  to  refill  the  jars,'*  an  opera- 
tion which  is  averred  to  be  necessary  only  once  a  week.  We 
should  be  sorry  to  believe  that  any  readers  of  The  Horseless 
Age  could  be  gulled  by  so  childish  an  absurdity. 


The  Way  They  Do  It  in  Haine. 


In  The  Horseless  Age  of  April  i8  we  recorded  the  incorpora- 
tion of  the  Eclipse  Automobile  Co.,  of  Portland,  Me.,  with  a 
capital  stock  of  $50,000,  of  which  $;o  was  paid  in.  At  that  time 
we  ventured  the  hope  that  there  was  a  misprint  in  the  source 
of  our  information,  but  the  report  of  three  other  "companies" 
of  the  same  stripe  leads  us  to  conclude  that  we  were  too 
hasty.  Here  are  the  names  of  the  latter:  The  New  Era 
Automobile  Co.,  organized  at  Portland,  Me.,  "for  the  purpose 
of  manufacturing  and  dealing  in  automobiles,  motor  wagons, 
bicycles,  etc.,"  with  $300,000  capital  stock,  of  which  $175  is 
paid  in.  The  officers  are:  President,  H.  L.  Cram,  of  Port- 
land; treasurer,  William  P.  Burnell,  of  Boston,  Mass.  The 
Motorcycle  Mfg.  Co.,  organized  at  Portland  for  a  sinular  pur- 
pose. Capital,  $100,000,  of  which  $15  is  paid  in.  The  officers 
are :  President,  C.  L.  Swan,  of  Stoughton,  Mass. ;  treasurer, 
William  T.  Marsh,  of  Brockton,  Mass.  The  Boston  Auto- 
mobile Co.,  organized  at  Eden  with  $100,000  capital,  of  which 
$300  is  paid  in.  Officers:  President,  E.  Thirley  Goddard.  of 
Eden ;  treasurer,  Frank  Pinkham,  of  Eden. 

Frank  Stutzman,  of  the  firm  of  Elliot  &  Stutzman,  Williams- 
port,  Pa.,  has  built  a  "railroad  automobile"  for  use  on  the 
Eaglesmere  Railroad.  This  is  a  narrow  gauge  line  ctumecting 
Stonestown,  the  terminus  of  the  Williamsport  &  North 
Branch  Railroad,  a  feeder  of  the  Reading  system,  with  Eagle- 
mere,  a  mountain  lake  resort  frequented  by  Philadelphians 
during  the  summer  season.  The  Eaglesmere  Railroad  is 
operated  regularly  only  during  the  season,  and  the  use  of 
a  gasoline  motor  is  expected  to  save  the  costly  operation  of 
firing  up  on  a  locomotive  for  special  trips  during  the  winter. 
The  first  machine  is  a  somewhat  crude  affair,  mounted  on  a 
hand  car  running  gear,  but  it  is  the  intention  later  to  construct 
a  more  perfect  machine. 


The   Packard    Gasoline  Carriage, 


Aflcr  a  thorough  course  of  preliminary  experiments,  the 
New  York  &  Ohio  Co,,  of  Warren,  O.,  who  are  well  known 
9.\  the  makers  of  the  "Packard"''  incandescent  lamps  and  trans- 
former*, are  bringing  out  a  new  gasoJine  vehicle  embodying 
some  features  of  exceptiona!  interest. 

The  general  appearance  of  ihe  carriage  is  shown  in  the  small 
half-tone.  It  is  solidly  built,  to  endure  high  speeds  on  rough 
roads,  and  the  workmanship  is  thorough  and  iir«t-class-  The 
wheels  are  both  34  in.  in  diameter,  with  j-in.  pneumatic  Circs. 
This  diameter  of  whieel  was  preferred  to  a  smaller  one,  as  it 
improves  the  running  and  steering  qualities  of  the  vehicle; 
and  as  front  and  rear  wheels  are  alike,  only  one  spare  tire 
need  be  kcpt^  and  If  desired  the  rear  tires  can  he  put  on  the 
front  wheels  when  too  far  worn  lo  be  of  further  service  for 
traction.  The  gauge  is  standard,  4  ft.  8^  in.,  so  that  the 
wheels  will  track  on  country  dirt  roads.  The  frame  is  of 
Seamless  steel  tubing,  made  flexible  by  ball  joints,  so  that  any 
wheel  can  rise  independently  of  the  fe^t.  Double  elliptic 
springrs  support  the  body  at  the  rear,  and  a  reversed  elliptic 
»prin^  carries  the  front  end. 

The  ereine  is  of  the  horizontal,  single  cylinder,  four-cycle 
lyfic.  with  a  high  compression  for  full  load  and  a  throttling 
ctirlroj.  By  an  nuinmatic  device  the  lead  of  the  tgnitinn,  wbirTi 
is  of  the  jump  ?park  ti,'pe.  h  shifted  to  corre?:pnnd  tn  any 
%petti  at  which  the  engine  may  be  running.  The  enRtne  i-; 
dr*)gned  to  run  at  a  normal  maximum  of  800  revolutions,  an«l 
at  thi«  speed,  with  a   full  charge,  it   will  brake  9  h.p.     All 

dinary  grade?  can  be  cHmbed    with  the  ordinary  gear,      A 

■ing  transmission  is  interposed  between  the  engine  and 
the  gear  shaft,  which  prevents  binding  in  the  bearings  and 
re1)ev«<$  the  wheeU  of  the  "kick"  of  the  explosion. 
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Thus,  if  the  brake  has  been  applied  and  it  is  desired  to  put  on 
the  high  speed  at  once,  it  is  not  necessary  to  pass  through  the 
slow  speed,  which,  if  the  carriage  was  running,  would  nuike 
a  very  unpleasant,  if  not  dangerous,  check  to  the  speed.  Steer- 
ing is  done  by  a  lever  in  the  left  hand.  In  addition  to  the 
hand  brake,  a  powerful  foot  brake  acting  on  the  rear  axle  is 
provided.  The  chain  is  a  special  nickel  steel  roller  chain 
which,  under  the  most  severe  tests,  has  shown  no  appreciable 
wear  and  an  ample  margin  of  strength.  The  distance  be- 
tween centers  of  sprockets  is  maintained  constant,  irrespective 
of  the  relative  motion  of  the  carriage  and  the  rear  axle. 

The  body  of  the  carriage  shows  the  best  possible  coach 
work  and  upholstering,  and  the  aim  has  been  to  get  rid  of 
the  "horse  wanted"  appearance.  The  leather  dash  is  not  used, 
but  instead  a  boot  or  box  forming  a  part  of  the  Iwdy.  In  this 
ii  ample  space  for  parcels,  waterproofs,  etc.  The  mudguards 
are  ample  and  arc  designed  more  with  a  view  to  utility  than  to 
carriage  appearance.  A  complete  outfit  of  all  necessary  tools, 
wrenches  and  oilers  is  supplied  with  each  machine.  A  chime 
ff>ot  bell  is  fitted  and  a  single  special  automobile  lamp  is  fixed 
tci  the  center  of  the  front  spring. 

All  machines  are  given  a  thorough  test  before  they  leave 
the  factory.  The  larger  picture  shows  the  testing  apparatus 
used.  As  there  seen,  the  rear  or  driving  wheels  of  the  ma- 
chine under  test  are  supported  on  a  pair  of  endless  belts  run- 
ning over  pulleys  on  two  parallel  shafts.  One  of  these  shafts  is 
provided  with  a  brake  pulley  by  means  of  which  any  desired 
lr.ad  can  be  applied.  A  tachometer  is  attached  to  the  engine. 
indicating  at  all  times  the  exact  speed,  and  while  on  this 
tester  numerous  indicator  cards  are  taken  from  each  engine. 
The  machine  is  run  under  varying  loads  and  speeds  for  one 
OT  two  days  on  this  testing  machine  and  is  then,  with  the 
skeleton  iKjdy  .'^hown  in  the  cut.  taken  out  for  a  further  and 
final  test  on  the  road.  Thus,  when  the  highly  finished  body 
of  the  carriage  is  fitted,  all  of  the  mechanism  has  Ixren  thor- 
oughly tested  out  and  is  in  perfect  running  order. 


Locking  Mechanisms  for  Steering  Qears. 


By  P.   M.   Hcldt. 


In  a  previous  article  the  writer  staterl  ihal  for  vehicles  of 
great  weight  and  higli  speed  it  is  necessary  to  have  the  steer- 
ing mechanism  irreversible,  so  that  the  unevenness  of  the 
road  cannot  be  felt  by  the  person  steering  the  vehicle.  This 
irreversibility  is  obtained  either  by  swivcling  the  steering 
spindle  in  such  a  manner  that  the  center  line  of  its  rotation 
intersects  the  vertical  center  line  through  the  wheel  at  the 
point  where  the  latter  strikes  the  ground,  or  by  interposing 
an  irreversible  transmission  piece  Ixrtween  steering  spindle 
and  steering  lever.  As  a  third  choice,  we  may  add  a  brake 
to  the  steering  gear,  which  will  hold  it  in  position  when  once 
set.  In  the  present  article  we  will  consider  methods  for  brak- 
ing steering  gears,  and  irreversible  transmission  members 
which  have  been  applied  to  steering  gears. 

In  Fig.  I  is  shown  a  steering  lever  and  steering  rod.  which 
may  l>e  firmly  held  in  position  by  pressing  downward  on  the 
>teering  lever.  The  steering  rod  passes  tbruiigh  a  vertical 
IiiIk-.  fastened  tu  the  vehicle  body.  The  steering  rod  is  pro- 
vided with  a  c<illar.  just  below  where  it  passes  into  the 
tulw.  and  the  tube  has  a  collar  at  its  upper  end.  The  steering 
lever  has  the  form  of  a  double-armed  lever,  the  short  arm  of 


FIG.    I, 

which  fastens  to  the  steering  rod  and  the  long  arm  of  which 
is  held  by  the  operator.  It  will  be  seen  from  the  drawing  that 
when  the  steering  lever  is  depressed  the  collar  on  the  steering 
rod  is  drawn  up  against  a  plate  on  the  vehicle  body,  and  the 
friction  between  these  two  pieces  will  prevent  the  transmission 
to  the  steering  lever  of  any  jarring  due  to  running  against 
obstacles  in  the  road. 

A  steering  arrangement  of  this  form  is  mentioned  in  one  of 
Mr.  C.  K.  Wood's  patents,  but  to  the  writer's  knowledge  is 
n"l  used  by  his  company. 
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Fi<:,  2. 


The  steering  mechanism  may  also  be  locked  hydraulicalty. 
s  shown  in  Fig.  2.    One  of  the  steering  spindle  levers  is  con- 
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ncctcd  by  a  raci  lo  a  piatoii  wliicli  moves  in  a  cylinder  having 
boili  cndi  doicd.  The  cylinder  has  a  port  at  each  cud,  and 
Uichc  pons  arc  connected  by  a  pipe  containing  a  valve.  Both 
ends  of  the  cylinder  and  the  pipe  arc  filled  with  oil.  When  the 
plane  of  the  wheel  is  shifted,  the  pinion  is  displaced  in  tlie 
cylinder.  As  a  result  of  this  di-iplaccnient.  oil  How_s  from  one 
end  of  the  cylinder  to  the  othtr,  by  way  of  the  connecting  pip"?. 
As  the  oil  in  this  case  has  to  pas*  the  valve,  the  latter  has  to 
be  opened  before  the  displacement  of  piston  and  steering 
wheels  can  take  place.  Tht  valve  is  therefore  connected  su 
that  a  vertical  niuvenuMU  or  a  twi^t  of  the  sleering  lever  will 
open  it. 

The  simplest  irreversiblt  niechanisnis  are  ih*  worm  and 
wheel  and  the  screw  and  nul,  and  both  of  thest  are  bting 
u^td  :\X  present  to  rtnclcr  steering  gears  irreveriible.  Tht; 
former  is  used  by  the  C"^- Gerteralc  dci  Voiturcs.  of  Pari";,  and 
the  latler  by  the  Canetlo  DurkoppCo.  The  steering  gear  oi  the 
cahs  (jperaled  by  ihe  Compagnie  Generale  in  Paris  has  a 
wonn.  on  the  shank  of  which  is  fastened  a  hand  wheel  with 
handle.  Qwite  a  number  of  complete  tnrns  of  the  liand  wheel 
are  ^ece^.sa^y  to  hfing  the  wheels  from  extreme  position  tn 
extreme  posilion  The  writer  has  had  soirc^'  expcrienci.-  wiih  Lhis 
finni  of  steering  mechanism,  snd  find^  tliat  the  tti ruing  of 
the  vertical  wheel  in  front  of  the  operator  is  very  itring  and 
much  Icis  convenient  than  the  operation  of  the  usual  steering 
lever.  There  is  always  considerable  loss  of  power  with  the 
worm  and  wheel,  and  with  the  large  reduction  a  little  play 
in  ihe  connectinj^  links  and  between  worm  and  wheel  corrc- 
!ipimd&  to  tfuite  a  motion  of  the  liand  wheel.  The  wheels  have 
therefore  always  a  little  play,  which  is  very  annoying,  and 
necessitates  the  constant  turning^  back  and  forth  of  the  li^nd 
wheel. 

The  Canello  Durkopp  carriage  is  being  steered  with  the  usual 
hand  lever.  The  vertical  rod  has  on  its  lower  end  a  sector  of  a 
gear  wheel,  which  engages  with  a  pinion.  The  pinion  is  keyed 
to  the  shank  of  the  screw,  and  the  nut  is  faslened  to  one  arm 
of  a  bell  crank  lever,  the  other  arm  of  whii'h  is  connected,  by 
means  of  a  rod  and  links,  to  the  lever  of  f*ne  of  tlie  steering 
spindles. 
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The  Columbia  Automobile  Co.  tise*  two  sectors  with  a 
helical  thread,  as  f^hown  in  Fig.  j.  It  is  a  well-known  fact  tliai 
Ivclical  gctrs  with  teeth  of  more  than  a  certain  difference  of 
tiblittuity  are  iireversible.  Cast  iron  h»i'iiig  a  friction  co- 
efficient of  .3.  s-piral  gears  of  cast  iron  are  perfectly  irre- 
vtr*ihle  when  the  plane-  nf  contact  makes  with  the  plane  per- 
pendicular to  the  driving  shall  an  angle  of  less  than  [8  degrees, 

A  very  interesting  irreversible  mechanism  is  that  of  M.  de 
Kftnink,  iJluili-aied  in  Figs.  5  and  6.  which  illustrations  are 
taken  from  La  France  Autoinobille.    V  Is  a  s^teering  hand  wheel 
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i<f  the  type  u-^ual  in  Krench  automohilci.  which  is  kuyed  to  the 
steering  ■^.tialt  A.  On  A  is  fn^lcned  by  nu':ins  of  set  screws,  a 
i';ir-ting.  C  acting  as  a  iK^sring  for  Lhe  s,hafl  D.  Thii  shaft  D 
turns  free  in  its  bearing  and  h:is  a  pinion  keyed  To  it  at  either 
did.  Pinion  F  gears  with  another  pinion,  H,  and  pinion  E  with 
pinion  G.  Pinion  (1  is  fastened  to  the  btatioriary  liearing  S,  and 
|iiniiin  H  fastened  to  the  shaft  B.  The  shaft  B.  independent  of 
the  shaft  .\.  is  guided  by  the  bearing  S,  ant|  has  a  leser.  L, 
fastened  10  it  at  its  lower  extrcmily. 

When  the  haiitl  wheel  V.  and  erniseiinenily  the  sliafi  A,  is 
turned,  (ht*  aluift  L>  roiales  about  the  >liaft  A.  Pinion  tj  being 
suiii'inary,  pinions  K  and  1'  and  shaft  D  rotate  also  around 
ihcir  axis.  Supposing  pinitui.s  \i  and  G  to  have  th«  same 
jiimiljer  of  teeth,  but  F  only  having  four-fifths  the  number  of 
leeth  that  H  has.  then  fcvr  one  revoluti(»n  of  the  hand  wliefl 
V  the  shaft  D  will  make  one  revolution  around  shaft  A.  and 
also  a  revolution  ar*iund  ils  axis.  The  direction  of  r-jtalmn  is 
the  same  for  all  three  nioiion-i.  The  right-hanLl  revolution  of 
-.haft  1)  antiinil  ".hafl  A  wnuld  give  the  pinion  H  a  righl-liand 
r-itntif'ti  nf  fiiiu*  rev'ihitinti,  but  the  rotation  of  shaft  U  and 
|iini*jn  F  aroimd  their  eoninion  axis  reduces  this  motion  by 
four-fifihs  nf  a  revohuinn.  and  pinion  H  niake^  therefore  only 
nne-fifth  of  a  roiati«n,  while  the  hand  wheel  V  makes  one. 
1)1  ith  rotations  Ix-ing  in  the  ^anie  directityn.  The  arrangement 
•serves  therefore  ai  once  live  purpose  of  a  reducing  gear. 

No  motion  can  be  transmitted  through  this  meehaiiism  from 
the  shaft  11  to  the  shaft  A.  A  molinn  of  shaft  D  in  a  certain 
(lireelinn  around  shaft  A  is  always  associated  with  a  rotation 
of  [}  around  ils  axis,  the  latter  motion  being  in  the  same  direc- 
tion. Now  a  force  acting  at  the  iwint  where  pinion  H 
L-ngages  pinion  F,  tending  l'>  rotate  shaft  D  around  its  axis 
in  one  direction,  tends  also  to  revolve  it  around  the  axis  of 
^hnfl  A  in  the  oppovile  direction,  and  as  it  is  inipnssljlc  for 
these  two  nioiioiis  to  take  pUice  *iimulianeoUisly  there  will  lie 
no  miation  at  alli  in  <.>tlRT  words,  the  gear  is  locked. 

Anoiher  irreversible  mechanisni.  tliat  illustrated  in  Fig.  7. 
I'.as  been  devised  by  M.  Jeartaud.  [  is  the  steering  shaft*  find 
2  the  steering  iuuid  wheel.  To  the  hand  wheel  is  fastened  a 
|iiecc,  ,1.  provided  with  two  hooks.  4  and  4'.    On  the  steering 
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FIG.    7. 


shutt  is  keyed  a  piece,  5.  5,  over  the  hub  of  which  pass  the  hubs 
of  two  pieces,  7  and  7',  which  are  additionally  connected  to  5.  5 
by  adjusting  screws  8  and  8'.  Piece  5,  5  terminates  in  two 
hooks  6  and  6'.  On  the  fixed  stand-pipe  9  is  fastened  a  drum, 
10,  which  protects  the  whole  mechanism.  Inside  the  drum 
there  are  two  flat  springs,  11  and  n',  which  are  Hned  with 
leather  on  their  convex  side,  and  engage  with  the  hooks  4,  4',  6 
and  6'.  On  the  inner  side  the  springs  have  an  inchned  surface 
corresponding  to  the  faces,  12,  12.  and  12',  12'  of  pieces  7  and  7'. 
Supposing  the  hand  wheel  to  be  turned  in  the  direction  of . 
arrow  13,  then  the  piece  3.  by  means  of  its  hook  4'.  takes  hold 
of  the  spring  ii',  and  by  its  means  piece  5  and  steering  shaft  i 
are  turned.  The  spring  on  the  opposite  side  is  inactive,  and 
is  carried  along  by  hook  6.  When  on  the  other  hand  a  turning 
couple  is  impressed  on  the  steering  shaft  by  the  wheels,  say 
also  in  the  direction  of  arrow  13.  spring  11'  is  pressed  outward 
against  the  wall  of  the  casing  10,  thus  acting  as  a  brake  and 
preventing  the  transmission  of  the  couple  to  the  hand  wheel. 


First  Horse — "I  see  the  finish  of  the  human  race," 
Second  Horse — "What  do  you  mean?" 

First  Horse — "Just  wait  until  men  try  to  drive  those  sneaky, 
treacherous  automobiles  four-in-hand." 


Subscribers  who  are  willing  to  act  as 

LOCAL  SUBSCEUPTION  AGENTS 
for  The  Horseless  Age,  on  a  commission  basis,  arc 
requested  to  communicate  with  the  Editor. 
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COMMUNICATIONS. 

The  Inventor  and  the  Investor. 


New  York,  May  14- 

Lditor    Horseless    Age : 

To  one  who  knows  what  is  being  done,  the  inquiry  of 
"Machinist"  is  not  so  unreasonable.  As  a  matter  of  fact,  quite 
a  number  of  ambitious  inventors  have  found  people  to  give 
them  a  chance,  some  working  for  modest  wages  with  a  pros- 
pective share  in  the  profits  of  their  inventions,  others  working 
in  expensive  offices  and  living  on  the  best  of  the  land. 

In  the  one  case  the  men  advancing  the  money  are  probably 
induced  to  do  so  by  the  comparatively  small  outlay  and  the 
hope  of  large  reward,  and  in  the  latter  case  no  doubt  the 
personality  of  the  inventor  is  able  to  duly  impress  the 
capitalists  with  his  importance  and  thus  get  the  larger  out- 
lays to  carry  out  his  plans.  In  both  cases  the  financiers  know 
little  if  anything  about  the  mechanical  part  of  the  subject,  and 
there  is  a  direct  ratio  between  the  amount  of  money  advanced 
and  the  intricacy  involved  in  the  apparatus  and  number  of 
patents  applied  for.  In  a  case  of  the  first  kind  known  to  the 
writer,  a  motor  and  carriage  that  could  run  were  built,  but 
although  the  motor  had  to  be  discarded  because  it  was  found 
that  a  two-cycle  engine  could  not  be  run  fast  enough,  at  least 
a  very  meritorious  and  doubtless  valuable  improvement  was 
made  in  the  ignition  apparatus.  On  the  other  hand,  in  two 
cases  of  the  latter  kind  I  have  only  been  able  to  discover  intri- 
cate mechanisms,  and  in  spite  of  the  immense  outlays  of  money 
no  carriages  or  wagons  have  been  put  on  our  streets.  The 
most  that  has  been  done  is  to  show  experimental  vehicles  in  a 
loft. 

"Machinist"  will,  however,  have  to  trust  to  luck  and  his  own 
exertions  to  find  some  one  to  supply  him  with  the  necessary 
funds  to  work  out  his  ideas,  or  else  pay  for  same  out  of  his 
savings.  H.  W.  S. 


An  Early  Traction  Engine. 


Green  Bay,  Wis.,  April  20. 
Editor  Horseless  Age: 

In  The  Horseless  Age  of  April  11  I  saw  (page  14)  a  notice 
of  E.  P.  Cowles'  traction  engine,  patent  No.  154,846,  Sept.  8, 
1874.  I  inclose  herewith  a  photograph  of  an  engine  built 
under  this  patent  at  the  East  River  Foundry  &  Machine 
Works,  Green  Bay,  Wis.,  in  1877,  and  run  in  competition  for 
the  prize  of  $10,000  offered  by  this  State.  The  run  was  made 
from  Green  Bay  to  Madison  (200  miles).  Owing  to  the 
breaking  of  a  steel  casting  when  25  miles  from  Madison  this 
engine  failed  to  meet  the  conditions.  Its  weight  ready  to  run 
was  3J^  tons.  It  had  two  cylinders,  7  x  ii  in.  All  four  wheels 
were  drivers  and  steerers  as  well,  and  were  4  ft  8  in.  diameter 
and  10  in.  face.  Besides  the  guide  wheels  shown  to  keep  it 
on  the  track,  it  was  steered  on  the  track  the  same  as  on  a 
common  road.  It  turned  curves  of  25  ft.  diameter  [Quaere, 
radius? — Ed.],  had  three  changes  of  speed,  carried  loo  gals, 
of  water  and  hauled  a  tender  containing  300  gals,  of  water, 
with  fuel.  It  was  a  wood  burner.  Much  difficulty  was  ex- 
perienced on  the  way  in  procuring  fuel  and  water,  causmg 
many  delays  of  from  4  to  10  hours. 


,  7,  M»y  in.  IWO. 


THE   HORSELESS   AGE. 


Ifi 


In  Novemb'Erj,  1899,  it  was  taken  lo  Quinnesex,  north 
peninsula  of  Michigan,  and  run  from  that  point  30  mile& 
through  the  woods  over  a  "toting"  road  lor  the  lumber  camps 
10  J  point  on  the  Bruly  River,  where  it  hauled  5,000,000  It. 
of  pine  logs  over  a  "pole"  road.  Tlie  photograph  was  taken 
at  this  point,  while  working  in  this  capacity. 

The  run  Crom  Quinitcscx  was  probably  the  most  remarkable 
ever  periormcd  by  any  moior  vehicle,  and  I  venture  to  say 
that  none  otlier  ever  built,  or  that  ever  wUl  be  built,  could 
do  it. 

The  grpund  had  previously  been  Froj^en  8  in,  deep,  and  a 
thaw  at  this  time  put  it  in  the  condition  of  a  spring  "break- 
up." nnaking  the  road  impossible  for  hauling  leams;  and  m 
addition  there  were  many  not  very  long  but  very  steep  hills 
to  climb,  and.  what  was  worse,  to  descend.  It  was  accom- 
panied only  by  its  lender,  a  crosscut  saw,  two  axes  and  two 
pails.  It  forded  streams  and  took  water  and  cut  wood  by  the 
way,  as  there  was  only  one  log  house  llic  entire  distance. 

After  this  it  returned  to  Green  Bay  and  was  worn  out  as 
a  threshing  engine.  It  has  run  over  every  kind  of  road  in 
every  possible  condition,  and  over  plowed  fields  and  across 
country  where  there  were  no  roads. 

It  never  met  a  hill  iliat  it  could  i50l  climb.  It  raa  alto- 
gelher  more  than  25.OOO  jiiiles*  or  far  enough  to  reach  once 
around  the  world  at  the  equator.  It  could  easily  make,  and 
ha$  often  made,  20  miles  per  hour  over  country  dirt  roads 
fairly  level, 

n  certain  inventors  with  automobile  patents  will  observe 
the  photograph  carefully  they  will  see  "There  is  nothing  new 
under  the  sun." 

Several  engines  were  buill  after  this  patent,  but,  like  many 
Another  invention,  it  was  ,^0  or  40  years  ^'too  previous."  It 
was  too  expensive  for  threshing,  and  the  lack  of  good  roads 
prevented  its  use  for  any  other  purpose, 

C.  W.  STRECKENBACH. 

(The  photograph  shows  hori:tontal  idler  or  guiding  wheels, 
with  vertical  axes,  which  take  the  plact  of  flanges  by  bearing 
against  ihe  "pofes"  on  which  the  driving  wheels  run.  They 
arc  barely  visible  in  the  half-tone. — Ed,] 


Use  of  Variable  Cut-off. 


New  York,  May  11. 
Editor  Horseless  Age: 

1  would  like  to  get  information  through  your  columni. 
\vhLthi:r  the  reversing  mechanism  oi  a  steant  carriage  can  be 
us<^d  to  ^ive  a  variable  cut-off.  I  have  been  led  to  assume  by 
illy  reading  and  cunvcr^atLun  with  cnginctrs  tliat  the  position 
at  the  reverse  lever  determines  the  amount  of  steam  admitted 
lu  the  cylinder,  that  the  nearer  it  is  moved  toward  midway 
between  its  forward  and  backward  position,  the  smaller  is  the 
charge  of  steam  admitted  to  the  cylinder.  Is  this  so?  And 
svhy  can  it  not  be  made  use  of  in  tlie  carriage  that  "Steam 
Carriage*'  has  used?  I  presume  it  Cannot  be  employed  on  his 
carriage,  as  he  ^ys  that  one  of  the  points  of  the  ideal  steam 
carriage  would  be  some  "means  of  adjusting  the  cut-olif  so  as  to 
ube  steam  expaosively  en  occasion." 

INTENDING  PURCHASER. 

[Most  of  the  steam  carriages  now  on  the  market  do  use  a 
variable  cut-off.  The  superior  economy  of  an  early  cut-off 
under  light  load,  instead  of  ihrottling,  is  well  known.  It  is.  a 
matter  of  some  sktU  to  adapt  it  to  vehicle  work,  but  when 
this  is  successfully  accomplished  there  is  no  question  of  its 
advantages.  To  apply  it  to  a  throttling  engine  would  necessi- 
tate   re-designing   the    engine.— Ed.] 


A  Steam  Boiler, 


Findlay,  O.,  May  la 
Editor  Horseless  Age: 

Referring  to  the  small  water  tube  boiler  shown  in  your 
Steam  Boiler  Number,  designed.  I  think,  by  Mr.  Burr,  will  j'ou 
kindly  state  through  yoilr  paper  the  number  of  square  feet  heat- 
ing surface  it  would  require  to  develop  3  h.p,?  Also  would  it 
not  be  as  good  to  make  the  heads  of  malleabUe  iron  castings  in- 
ncad  of  steel?  H.  F.  LAUGHLIN. 

1.  About  30  sq.  ft. 

2,  Ycf. 
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OUR  FORBION  EXCHANGES. 


The  Georges  Richard  Voiture, 


The  latest  type  of  Georges  Richard  gasoline  vehicle  differs 
from  the  earhcr  ones  in  having  the  motor  in  the  front  portion 
uf  tile  frame  iriMead  of  at  the  rear.  The  Moior  Car  Journal 
publishes  the  accompanying  general  view,  and  the  following 
description. is  condensed  from  La  France  Antomobile. 

The  framt,  shown  in  Fig.  j,  is  of  channel  sieel  and  is  of  great 
sirength,  as  beftis  a  vehicle  designed  for  tourinE  and  not  for 
racing,  The  axle^  arc  •'if  38  mm.  (l^-^  in.)  seclion  and  1.35  ill. 
'54  in.)  gauge  betweeu  wheels,  and  the  frame  rests  on  them 
throtigh    ihe    merlium    of    the    springs    shown    in    Fig.     i, 


The  moior^  of  from  7  to  to  h.p.,  according  to  size,  is  of  the 
iwin-ci-linder  nppositc-crank  type,  with  cylinders  and  water 
jackets  cast  in  one  piece.  In:;iead  of  casting  the  craiik  case 
in  one  piece  inclosing  the  cranks,  it  is  made  withom  an  upix-r 
half,  and  the  lower  half,  whose  top  edge  rnn^  up  to  meet  the 
tlange  at  ihe  ba^c  of  the  cylindeTs  is  madr."  htiff  enough  to 
serve  a^  a  frame,  and  the  bearing  caps  are  bolted  to  it.  A 
light  removable  cover  is  then  fitted  to  exclude  dust  and  retain 
the  oil.  The  left-hand  end  of  the  crank  shaft  has  a  pinion  next 
to  th«  bearing,  and  outside  of  tt  is  a  socket  for  receiving  a 
i^tarting  crank.  The  pinion  drives  a  water  pump  gear  1  (Fig. 
2)  and  also  the  secondary  or  cam  shaft  gear.  To  the  latter  ts 
fitted  a  ispeed  governor  which  is  one  of  the  distinctive  features 
of  this  vehicle.  In  Fig.  3  is  shown  an  enlarged  view  uf  the 
cam  strnft  gear,  with  the  governor  attached.     The  latter  con- 
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ihe  wheeU  have  pho&phor-bronze  hubs  and  spokes  of  acacia 
wijod.  and  ihe  lires  arc  solid  i*r  pneumaiic,  at  option.  Fig.  i 
shows  the  mechanism  with  the  body  removed.  The  motor  and 
all  other  |)art-varc  connected  rigidly  t':>  tbt^  frame,  the  springs  juat 
n'cntioned  relievmg  the  wheels  of  tlu'ir  direct  weight.  The 
motor  is  jilaced  horizontally  bentaih  ihe  front  bonnet  with 
ilie  cylinder  heads  forward.  Its  crank  case  is  seen  at  B,  Fig.  1, 
and  P  is  the  tly  wheel,  Bolted  to  the  latter  is  a  pulley,  over 
which  run*  a  belt,  which  passes  imder  the  idler  G  and  around 
the  pulley  P'p  which  is  concentric  with  a  gear-carrying  shaft  in 
the  casf  B',  and  isi  connected  thereto  by  a  friction  clutch. 

This  will  l>c  more  fully  described  later;  it  is  sufficient  at 
present  to  say  that  this  shrift  transmits  the  various  speeds  by 
gears  to  the  secondary  shaft,  whose  outer  ends  carry  the 
spn^cket  pinion-;  sttown.  and  which  is  split  for  ihc  differential. 
The  heavy  diagonal  lines  sliow.  one  llle  rod  controlling  the 
clianges  i>f  speed,  and  the  Oilier  that  controlling  the  reverse. 
I'bc  brake  shaft  w.  between  the  idler  G  and  the  crank  case,  ap- 
plies brakes  to  drums  on  the  rear  wheel  hubs  and  also  to  a 
drum  lii-tween  the  pulley  P'  and  the  gear  case  B'.  The 
Cdoling  rube^,  R  R  are  seen  «vcr  the  rear  axle,  and  the  water 
titnk  is  just  back  of  them. 


sists  of  two  weights  a  a,  pivoted  at  n  n  and  normally  drawn 
toward  the  shaft  by  the  springs  p  p.  As  they  are  carried  apart 
by  centrifugal  force,  their  bell  crank  ends  c  c  shift  the  sleeve 
ni  asially  along  the  shaft.  One  of  the  exhaust  valve  stems  is 
■ihown  at  Z  t  Fig.  2).  and  the  other  is  like  it,  on  the  other 
side  of  the  engine,  each  being  operated  by  its  own  lever  Y  and 
its  own  cam.  The  cam  shaft,  and  with  it  the  cam  sleeve  m 
(Fig,  .1),  therefore  extends  dear  across  the  engine;  and  the 
cams  arc  sg  arranged  that  one  cylinder  at  a  lime  is  cut  out  of 
action  by  its  exhaust  valve  remaining  closed,  owing  to  the 
axial  shifting  of  the  cam.  The  first  cylinder  is  wholly  cut 
out:  but  the  second  is  cut  out  only  by  thirds — ),  c  the  ex- 
haust valve  may  clo^ie  when  the  piston  has  accomplished  two- 
thirds  or  one-third  of  its  exhaust  stroke,  thus  entrapping  the 
reiiiaindtr  of  the  burnt  charge  to  dilute  the  fresh  mixture.  An 
ciiachment  ts  provided,  but  not  shown,  by  which  the  cam 
sleeve  may  be  =ihiftcd  by  hand.  The  normal  speed  is  700  or 
Koo  r.p.m,,  but  this  may  be  varied  from  4O0  to  i.zoo  r.p.m. 

Ignition  is  by  jump  spark,  using  the  sparking  ping  illus- 
trated in  The  Hnrseless  Age  of  April  4.  The  easing  which 
incloses  the  governor  carries  a  cam  piece  x  (Fig.  3).  which 
makes  contact  successively  with  roDerH  on  Ihe  ends  of  two 


siirings,  seen  in  Fig.  2.  These  springs  are  held  by  studs  in 
[bi!  insulating  jtlate  Q.  and  when  a  rolk-r  is  pressed,  ouLward 
y  the  rirvohing  cam  pkc<:  the  spring  makes  a  si^cond  con- 
iHCt  with  a  phuinuni-iipptd  screw  adjustably  mounted  in  a 
stud,  thereby  completing  the  primary  circuit.  Theic  studs  are 
yo  degs.  n^part.  and  one  is  connected  to  each  igniting  plug. 
I'he  insubiing  plate  Q  can  be  i^hifled  about  ihc^  cam  shaft 
CL-nler,  carrying  ihc  conlacL  springs  with  it  and  thus  provid- 
ittg  for  ignition  lead-  Th<  inlet  valves  open  verlicalty  down- 
ward, and  arc  covered  by  the  branched  pipe  H,  which  connects 
them  with  the  carbureter  C  (Fig.  t>  and  deliver-,  the  mixture. 
The  carburettr  act^  by  surface  evaporation,  and  is  shown 
ill  Fig.  4.  The  air  enters  by  B.  and  goes  out  liy  A.  the  gauze 
sbfcets  T  T'  being  interposed  to  prevent  liquid  gasoline  froni 
being  carried  upward  by  splashing.    The  float  F,  spring-con- 
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netted  to  the  stem  L,  closes  a  conical  valve  at  the  lower  end 
of  the  latter  when  the  gasoline  level  is  too  high.  Gasoline 
enters  by  the  tube  d.  and  the  plug  f  is  for  cleaning.  Hot  air 
from  the  exhaust  enters  the  space  m  and  helps  to  vaporize  the 
gasoline. 

Fig.  5  shows  the  speed  changing  gears  in  plan,  and  Fig.  6 
shows  the  cover  of  the  gear  case,  inverted.  The  pulley  and 
brake  drum  are  indicated  on  the  driving  shaft  by  dotted  lines, 
and  the  position  of  the  shifting  fork  F  is  shown  dotted  at  C 
(Fig.  5)  The  differential  on  the  shaft  B  is  seen  at  the  left 
hand  or  bottom  of  the  gears.  The  gears  j,  i  and  h  give  forward 
speeds  from  the  slowest  to  the  maximum,  while  pinion  g. 
connecting  gears  k  and  r  when  the  latter  is  shifted  into  line 
with  k.  supplies  the  reverse.  It  will  be  understood  that  all 
the  gears  j,  i,  h  and  g  are  on  one  sleeve,  which  is  splined  to 
Ihf  .shaft  A  and  revolves  with  it;  also  that  the  gears  are  so 
spaced  that  they  engage  and  disengage  in  succession  by  a 
progressive  movement  of  the  sleeve. 

In  connection  with  these  speed-changing  gears,  the  clutch 
previously  mentioned  as  connecting  the  pulley  P'  (Fig.  i)  to 
its  shaft  is  used  to  disconnect  the  shaft  from  the  driving 
power,  so  that  it  can  assume  at  once  the  velocity  corresponding 
to  the  pair  of  gears  thrown  into  engagement.  It  is  used 
also,  of  course,  when  it  is  desired  to  stop  the  carriage,  but  not 
the  motor.  The  clutch  is  operated  by  a  pedal  which  actuates  a 
rod  working  on  one  of  the  arms  on  the  shaft  w  (Fig.  i).  An- 
other arm  on  the  shaft,  nearly  in  line  with  the  pulley,  dis- 


engages the  clutch,  and  a  tension  spring  holds  the  latter 
normally  in  engagement. 

To  brake  the  carriage,  a  second  pedal  beside  the  first  is 
provided,  which  first  disengages  the  clutch  and  then  applies 
the  brake  on  the  drum  of  the  shaft  A  (Fig.  5).  The  brakes  on 
the  rear  wheel  hubs  are  operated  by  a  hand  lever,  which,  like 
the  brake  pedal,  disengages  the  clutch  before  the  brakes  grip. 
•  Oil  wells  and  rings  are  provided  for  the  shafts  A  and  B  (Fig. 
5),  as  shown,  and  the  gears  run  in  oil. 

Steering  is  accomplished  in  the  manner  usual  with  French 
vehicles,  by  a  hand  wheel  and  pinion,  which  latter  meshes  with 
a  toothed  sector  connected  with  the  steering  axles. 


Some  British  Novelties. 


Among  the  minor  novelties  shown  at  the  Motor-Car  Ex- 
hibition, Islington,  is  a  unique  water-cooling  coil  made  by  F. 
C.  Blake,  Hammersmith,  consisting  of  a  copper  rabe  to  the  out- 
side of  which  are  soldered  six  copper  gauze  pipes.  It  is  said 
that  from  2^2  to  4  ft.  per  indicated  horse-power  is  all  that  is 
required,  while  the  ^^-in.  size  weighs  only  yi  lb.  per  foot. 

Messrs.  Roots  and  Venables,  100  Westminster  Bridge  Road, 
S.  E.,  exhibit  their  well-known  kerosene  vehicles.  They  have 
two  seats,  and  carry  a  3-h.p.  horizontal  motor  using  kerosene 
as  fuel  instead  of  gasoline.  The  cylinder  is  water  jacketed,  the 
tank  having  a  capacity  of  oil  and  water  for  about  five  hours. 
Two  speeds,  2  and  14  miles  per  hour,  are  provided.  The 
countershaft  is  chain  driven,  while  the  connection  between  the 
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countershaft  and  the  rear  road  axle  is  also  by  chain  gearing 
:.itd  friction  clutches,  The  low-speed  chain  is  providc'd  with  a 
.sjirtng  idler  to  lake  up  anj-  slack.  >vhilc  for  a  similar  purpose 
till-  rear  axle  is  &o  arranged  as  to  be  capable  of  being  moved 
IT  the  springs.  A  feature  of  the  Routs  car  ii  the  water 
ccndensing  coil,  which  consists  of  a  scries  of  copper  tube; 
fitted  round  the  fly  wheel  in  such  a  way  that  the  latter  work* 
within  the  coil.  The  car  weighs,  complete,  about  6  cwl.,  and  is 
fitted  with  wire  spoke  wheels  and  solid  rubber  tires.  Wc 
nr.dersland  that  a  number  of  thi;  style  of  ear  have  betn  sold  to 
avitomobi!ists  in  India,  where  the  use  of  petrol  is  not  per- 
mitted. 

The  Locolnobili;  Co.  of  America  exhibtts  two  carriage?,  one 
of  which  ii  fitlfd  with  a  cooling  lube  to  condense  the  exhaust 
Meam. 

Wc  are  indebted  to  the  Motor-Car  Journal  for  the  illustration. 


Oils  as  a  Source  of  Energy  in  Explosion 

Engines. 


Ihc  great  tnerii  ol  the  oil  engine  3M  a  source  of  power  is 
i(i  economy  oi  fuel.  U  is  this  feature  whkh  renders  the  fu- 
ture prospects  oi  ihe  oil  car  in  competition  with  its  formida- 
ble rivals — steam  and  eleclricity — so  saiisfacEoiry,  and  the- 
equanimity  of  its  supporters,  despite  the  difliculties  with  which 
they  have  to  contend,  so  hard  to  disturb.  Whatever  the  steam 
car  and  the  electric  car  may  be,  the  oil  car  will  probably  al- 
wa>*  hold  its  own,  especially  when  we  consider  the  strides 
that  have  been  and  arc  being  made  to  eliminate  its  most  ob- 
jectionable features— the  noi&e  and  smell  of  the  exhaust  and 
ihe  vibration— which  have  largely  characterized  it  in  the 
pjist.  At  the  same  time,  the  introduction  of  variable  speed 
oil  engines  is  tending  very  largely  to  increase  the  flexibility 
oi  ott  as  a  motive  powcr^  Certain  aspects  of  oil  iuel  as 
applied  to  oil  engines,  therefore,  possess  an  interest  for  those 
engaged  in  the  development  of  the  industry  and  for  the  gen- 
eral public  as  well. 

The  chief  sources  of  [he  oils  employed  as  the  motive  power 
oi  oil  engines  arc  the  oil  wells  oE  Pennsylvania  and  those  of 
Baku  and  its  neighborhood  on  the  shores  of  the  Caspian. 
The  crude  oil  which  rises  to  the  surface  of  its  own  accord, 
owtrtg  to  the  pre5.sure  Ji  is  under  in  the  oil-bearing  stratum 
inlu  which  the  bore  hole  or  oil  well  is  driven,  is  a  thick  oiI+ 
usually  about  the  color  of  treacle.  This  crude  product  is 
first  of  at!  dcall  with  in  large  boilers,  in  which  it  is  subjected 
to  fractional  distillation.  The  temperature  Js  gradually  raised 
{0  about  T50  degs.  and  maintained  at  that  point  for  some 
lime.  During  this  part  of  the  process  llit:  light  oils'— the 
g.i^oMnes,  benzoIineSt  and  "motor  car  spirit'^-^distil  off  and 
are  coUeciedby  ordinary  condensation.  Their  specific  grav- 
ny  is  generally  from  about  .60  to  70.  The  temperature  is 
then  considerably  raised  and  the  distillation  of  the  heavier 
lamp  oiU  of  a  gravity  of  about  .73  to  .85  eflfccted.  These  are 
subsequently  decolorized  by  a  sulphuric  acid  and  washing 
trcatmenr  The  light  oils,  generally  known  as  benzoline,  gas- 
oline, or  motor  car  spirit,  obtained  as  above  described,  are,  U 
mu^l  be  remembered,  never  benzine  (mofc  correctly  benzolj. 
but  the  more  volatile  members  of  other  hydrocarbon  series. 
The  American  oils,  whether  light  or  heavy,  are  members  oi 


the  paraAin  Series,  the  lamp  oih  varying  In  composition 
From  about  C«Hw  to  CwHm,  The  oils  of  Baku,  according  to 
the  Russian  chemist  Markonikow,  who  has  devoted  much 
study  to  the  subject,  are  not  paradlns,  but  olefins,  belonging 
10  the  scries  C„  H,.,,  the  lamp  oils  from  thJa  source  varying 
from  about  C*li,e  to  CmHio.  A  very  important  fact  which 
cannot  be  left  out  of  sight  when  considering  the  future  of  the 
oil  motor  is  that  the  output  of  every  natural  source  of  pe- 
trjleum  is  about  at  least  eight  limes  as  much  heavy  or  lamp 
oil  as  light  oil  of  the  "motor  car  spirit"  type.  It  would  seem 
to  folluw,  therefore,  that  the  price  oi  ihe  latler  must  always 
be  considerably  higher  than  that  of  the  former. 

The  relative  merits  oi  different  oils  as  heating  agents,  ant] 
noiably  of  the  heavy  oils  as  opposed  to  the  light  oxls,  appears 
to  be  shrouded  in  considerable  obscurity.  Hydrogen  is  a 
very  muvh  better  fuel  than  carbon,  and  it  has  been  customary 
to  assume  that,  with  a  hydrocarbon,  the  heating  capacity  is 
proportional  to  the  amount  of  hydrogen  it  contains;  thus 
marsli  gas  is  a  better  fuel  than  ethylene,  and  Mr.  Boverton 
Redwood  has  found  that  the  healing  value  of  the  heavier 
Russian  oils  is  almiost  exactly  in  proportion  to  their  content 
of  hydrogen.  This  is  not,  however,  the  case  with  all  hydro- 
carbons; there  are  certain  anomalies.  Thus,  acetylene  con- 
tains only  half  the  hydrogen  of  oleiin.  It  is,  however,  n 
sUglitly  better  heating  agentt  and  a  heavy  American  oil  of 
gravity  .841  has  been  found  to  have  calorific  value  of  18,401 
unitf,  as  against  ii.ooo  units  given  by  a  gasoline  of  the  same 
type,  with  a  gravity  of  about  .69,  Gencirally  the  American 
ga.solincs  appear  inferior  as  fuels  to  the  American  heavy  oils, 
while  with  the  Russian  oils  the  reverse  is  the  case.  The 
anomaly  may  be  due  10  the  manner  in  which  the  carbon  is 
combined  with  the  hydrogen.  In  certain  cases  there  is  prob- 
ably an  absorption  ot  heat  due  to  the  decomposition  of  the 
hydrocarbon.  In  other  cases  this  does  not  appear  to  occur. 
Where  such  an  absorption  of  heat  takes  place,  the  heat  going 
to  decompose  tiie  hydrocarbon  would  have  to  be  subtracted 
frjm  that  produced  by  its  combustion.  This  is  the  general 
rulE  with  chemical  compounds.  The  heat  generated  by  their 
conibustion  has  to  be  supplied  to  effect  their  decomposiuon, 
an-j  the  anomaly  ivitli  the  hydrocarbons  is  that  some  of  ihem 
appear  to  give  the  full  healing  value  of  iheir  elements  with- 
out  any  such   loss. 

These  estimates  of  the  calorific  value  of  the  hydrocarbons 
are  all  made  out  on  the  basis  of  their  steam-raising  capabilities, 
or.  in  other  words,  their  power  when  burnt  to  raise  the  tem- 
perature of  a  given  weight  of  water.  When  employed  as  fuel 
in  the  cylinders  oi  explosion  engines  the  condiliuns  are  so 
dilfirent  as  to  far  m.*rc  than  outweigh  any  of  the  above  indi- 
cated anomalies, 

The  majority  of  oil  engines  employing  the  heavier  oils  as 
ivicl  hitherto  in  use  belong  to  a  totally  different  type  of  ma- 
chine from  those  using  gasoline  or  spirit.  The  output  of  the 
former,  for  size  and  weight  ol  engine,  is  less,  and  their  con- 
stuuption  oi  oil  ptr  harse-power  hour  produced  is  consider- 
ahl;  higher  than  with  the  latler  types  of  motor.  Let  us  con- 
5i:ler  how  Ear  this  comparative  inefficiency  is  inherent  in  the 
oil.  The  great  majority  of  heavy  oil  motors  subject  the  oil 
to  preliminary  treaiment  in  a  vaporiser,  which  is  first  oi 
all  healed  up  by  external  means,  and  subsequently,  (hough 
n'H  always,  kept  hot  by  some  of  the  waste  heat  of  the  engine- 
These  motors  may  be  again  subdivided  into  two  classes- 
(t(  Those  in  which  the  vaporizer  is  kept  hot  enough  to  fire 
ihe  explosive  mixture  automatically  at  die  end  of  the  com- 
pression stroke;  and  (2)  those  in  which  it  is  hot  enough  to 
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vaporize  the  oil  only,  additional  means  having  to  be  supplied, 
such  as  an  electric  spark,  to  effect  the  ignition  of  the  charge 
at  the  right  moment. 

In  the  first  of  these  classes  there  is  practically  no  question 
that  the  vaporizer  acts  as  a  gas  producer,  and  that  the  engine 
is  really  running  like  an  inefhcient  gas  engine.  The  oil 
squirted  into  the  red-hot  vaporizer  is  "cracked,"  exactly  as  in 
the  manufacture  of  oil  gas,  into  permanent  hydrocarbon  gases 
and  tar,  which  ultimately  decomposes  into  carbon  and  then 
burns  off.  Mr.  Worby  Beaumont,  taking  into  consideration 
the  fact  that  such  an  engine  when  running  properly  does  not 
become  choked  with  tar  or  carbon,  has  advanced  the  theory 
that  when  petroleum  oil  is  brought  into  contact  with  a  red- 
hot  surface  when  air  is  present,  it  is  not  cracked  up  in  the 
same  way  as  when  air  is  absent,  as  I'l  a  retort.  The  formation 
of  tar,  however,  in  the  manufacture  of  oil  gas  cannot  be  pre- 
vented by  admitting  air  into  the  retort.  It  seems  more  prob- 
able that  tar  and  carbon  are  formed,  though  they  may  burn 
off  partially  all  the  time  the  engine  h  running  and. the  vapor- 
izer is  hot  enough.  When  once  the  growth  begins  its  in- 
crease is  rapid.  This  is  one  very  important  cause  of  in- 
etficiency  in  this  type  of  engine.  The  oil  admitted  to  the 
vaporizer  is  split  up  into  two  products,  one  alone  of  which — 
the  permanent  gas — gives  energy  to  the  cycle  by  exploding 
at  the  right  moment.  The  other  product — the  tar  and  car- 
bon— fails  to  contribute  any  material  amouiU  of  energy  to  the 
piston.  This  is  one  reason  why  these  engines  obtain  from 
their  heavy  oil  fuel  less  energy  than  they  should.  Another 
reason  is  their  essentially  slow  combustion.  But  slow  com- 
bustion means  low  horse-power  per  unit  of  fuel,  because  it 
means  less  of  the  energy  of  each  explosion  going  to  propel 
the  piston,  and  more  of  it  going  to  heat  the  cylinder  wall,  ex- 
haust passages  and  the  water  jacket. 

The  other  types  of  engine  in  which  the  vaporizer  is  not 
kept  at  such  a  high  temperature  or  utilized  for  firing  the 
charge  automatically  on  compression,  but  which  rely  on  other 
means  to  effect  the  ignition,  differ  a  good  deal  in  some  features 
from  the  foregoing.  It  is  doubtful  whether  the  same  kind 
of  cracking  up  takes  place.  Probably  what  occurs  is  not  the 
production  of  tar.  but  a  mixture  of  heavier  and  lighter  hydro- 
carbon vapors — the  heavier  vapors  being  probably  difficult  to 
ignite  rapidly.  This  may  help  to  explain  a  common  feature 
in  both  types  of  engine — the  relatively  imiierfcct  combustion 
effected  and  the  consequently  smoky  exhaust.  Recondensa- 
tion  of  the  less  perfectly  gaseous  elements  uf  the  mixture  dur- 
ing the  intake  stroke  of  the  engine  tends  to  increase  this 
effect — the  explosion  finally  vaporizing  them  too  late  for  use. 

The  principal  feature,  however,  possessed  in  common  by 
both  these  types  of  motor  is  that  the  oil  vapor  or  gas  is  intro- 
duced into  the  cylinder  in  a  heated  state.  The  result  of  this 
is  that  it  is  very  difficult  to  get  the  mixture  sufficiently  dense 
to  obtain  explosions  of  maximum  efficiency,  and  this  is  per- 
haps the  most  fertile  cause  of  all  in  lowering  their  fuel  effi- 
ciency, and  is  a  defect  from  which  the  gasoline  engines  are 
relatively  free 

Broadly  speaking,  the  gasoline  engines  may  be  divided  into 
two  classes:  (i)  Those  which  employ  a  carbureter;  and 
(2)  those  which  spray  the  oil  in  a  mixing  chamber  more  or 
less  immediately  comnumicating  with  the  inlet  valve. 

The  carbureter  is  an  appliance  by  which  air  is  brought  into 
cloie  contact  with  the  ga.^oline  over  an  extended  surface,  and 
is  in  every  way  comparable  tn  the  ether  saturaters  employed 
in  the  production  of  limelight.  The  result  is  to  produce  a 
highly  carburized  inflanunable  air,  and  engines  working  on 
this  principle  are  to  all  intents  and  purposes  gas  engines. 


In  the  other  type  a  mixture  of  vaporized  and  finely  sprayed 
gasoline  finds  its  way  into  the  cylinder,  and,  becoming  fully 
vaporized  on  compression,  produces  a  denser  and  conse- 
quently more  economical  explosive  mixture.  It  is  no  matter 
for  surprise,  therefore,  that  this  type  of  gasoline  or  light  oil 
motor  develops  from  15  per  cent,  to  20  per  cent,  more  power 
from  the  same  oil  than  the  former  type.  Both  classes  of 
gasoline  motor  also  work  with  a  very  readily  fired  and  rap- 
idly burning  fuel.  They  can  therefore  run  at  very  high  speeds. 
Here,  therefore,  we  have  the  solution  of  their  greater  economic 
efficiency;  they  are  able  to  run  at  higher  speeds,  utilizing 
more  of  the  energy  of  their  explosions  in  propelling  the  pis- 
ton and  less  in  heating  the  cylinder  walls,  and  they  introduce 
their  vapor  or  mixture  of  spray  and  vapor  cool  into  the  cyl- 
inder and  consequently  produce  more  powerful  and  more 
economic  explosions.  That  a  given  weight  of  gasoline  or 
spirit  has  been  found  capable  of  producing  more  power  than 
heavy  oil  is  due,  therefore,  not  to  its  superiority  as  fuel,  but 
to  ihe  characteristics  of  the  motors  in  which  the  light  and 
the  heavy  oils  have  hitherto  respectively  been  used. 

The  problem  in  apparently  altogether  different  when  we 
employ  the  light  and  heavy  oils  under  similar  conditions. 
With  an  engine  in  which  the  oil  is  sprayed  directly  into  the 
cylinder  we  have  reason  to  believe  that  the  consumption  of 
oil  of  comparatively  high  gravity  is  less  per  horse-power 
hour  developed  than  when  using  lighter  oil,  provided  that 
complete  combustion  is  obtained.  Mr.  Dugald  Clerk,  who, 
as  is  well  known,  has  made  careful  experiments  on  the  sub- 
ject, states  that  light  oil  vapors  will  stand  a  higher  degree  of 
compression  than  the  vapors  of  heavy  oils  without  under- 
going spontaneous  ignition.  If  this  is  so  it  would  seem 
to  lead  to  the  conclusion  that  tRe  dissociation  temperature 
of  the  lighter  oil  is  greater  than  that  of  the  heavier  oil — i.  e.. 
that  the  amount  of  heat  lost  in  decomposing  it  is  greater  than 
in  the  case  of  heavier  oil,  and  that  it  is  therefore  not  so  good 
a  fuel  as  its  chemical  composition  would  lead  us  to  expect. 
This  quite  agrees  with  the  data  furnished  by  its  direct  employ- 
ment in  the  cylinder  under  analogous  circumstances. 

The  fact,  then,  that  under  similar  conditions  heavy  oil  is 
not  inferior  as  a  source  of  power  to  light  oil,  but,  on  the 
contrary,  rather  superior,  is  encouraging  for  those  who,  in 
spite  of  the  many  difficulties  with  which  the  problem  bristles, 
arc  working  for  the  development  and  improvement  of  the 
high-speed  heavy-oil  motor.  Two  other  facts  may  serve  to 
encourage  them.  One  is  the  essentially  greater  cheapness  of 
the  heavier  oil.  due  to  it.s  being  produced  by  all  oil  springs  in 
much  greater  (luantity  than  the  light  oil,  as  pointed  out  above. 
The  other  is  the  considerably  greater  amount  of  trouble,  ex- 
pense and  precaution  involved  in  the  transport  and  storage  of 
the  fighter  oils.  These  are  essential  to  their  nature  and  com- 
position, and  will  always  tend  to  restrict  their  cheapness  and 
the  opportunities  of  readily  procuring  them. — The  Automotor 
Journal. 


naKnallum. 


A  new  alloy,  possessing  considerable  advantages  over 
aluminum  in  regard  to  lightness,  tensile  strain  and  mallea- 
bility, is  announced  from  Austro-Hungary.  It  is  the  inven- 
tion or  discovery  of  Dr.  Ludwig  Mach,  and  consists  of  alumi- 
num and  magnesium  in  varying  proportions.  Experiments 
in  this  direction  appear  to  have  been  made  as  long  a^o  as  1866 
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by  Wohler,  who  produced  an  alloy  of  30  per  cent,  magnesium 
and  70  per  cCnt.  alutnintim.  This  atloy  was,  however,  found 
to  be  quite  devoid  of  any  commcTcial  or  oilier  good  qualities, 
and  further  experiment  on  the  same  lines  docs  not  appear  to 
have  been  undertaken.  Dr.  Ma^ch  satisfied  himself  that  ihc 
bad  qualities  of  Wohler's  alloy  were  entirely  due  lo  the  im- 
purity of  its  constituents.  At  the  present  day  both  mag- 
nesium  and  alumLnum  can  be  obtained,  thanks  to  the  elec<- 
trolytie  method  of  their  preparation,  in  a  condition  of  almost 
absolute  purity.  To  this  is  probably  due  the  more  satisfactory 
character  of  Dr.  Mach's  rt-suks  as  compared  with  those  of 
tliii  earlier  experimenters.  The  compositions  of  the  alloys 
with  which  Dr.  Mach  has  experimented  vary  from  10  to  30 
pet  cent,  of  magnesium  witli  90  to  70  per  cent,  of  ahimmum. 
The  alltiy  containing:  10  per  cenL  of  magnesium  corresponds 
in  general  mefalhirgical  character  to  rolled  zinc;  with  15  per 
cent,  magntaimii  to  good  quality  brass;  with  20  per  cent,  to 
mild  bronze,  and  with  25  per  cent,  lo  hard  bronze.  The  alloy 
with  30  per  cent,  of  magnesium  possesses  considerable  hard- 
ncsa.  and  is  Specially  suited  tor  the  manufacture  of  various 
parts  of  instruments  of  precision,  and.  as  it  takes  a  high  pol- 
ish, lo  the  construction  of  mirrors.  The  !en«Lile  strain  of  the 
alloj's  varies  from  .^  lo  42  kilograms  per  acjuarc  millimeter 
(4,300  lo  5.900  lbs.  per  square  inch),  with  an  elongation  of  50 
per  cent-,  according  to  the  percentage  of  magncsium^the 
more  magnesium  the  higher  the  tensile  strain.  The  alloy  is 
of  course  lighier  than  aJuininum,  and  its  melting  point  is 
between  600  degs.  and  ^OO  degs,  C.  It  can  be  most  SalisfaC- 
ti>rily  turned,  bored  and  planed;  but  a  certain  reserve  appears 
lo  be  maintained  in  regard  to  the  mnnner  in  which  it  behaves 
when  brazed  and  soldered..  It  can,  however,  be  cast  very 
well.  The  price  of  niagnalium  is  at  present  pretty  high,  but 
as  the  cost  of  magnesium,  its  most  expensive  constituent,  is 
likely  to  diminish  with  increased  demand,  that  undesirable 
feature  will  probably  undtrgo  favorable  moditication.  Con- 
sidering the  ever-increasing  role  which  aluminum  continues 
to  play  in  the  construction  of  the  lighter  types  of  motor  vchi- 
clea,  the  introduction  of  magnalium  at  a  reasonable  price  is 
a  question  of  considerable  interest  for  all  concerned  in  the 
motor  car  industry. — The  Automotor  Journal 

The  Berlin  Iron  Bridge  Co/s  New  Plant. 

The  Berlin  Iron  Bridge  Co,  have  h.id  a  long  and  wide  ex- 
I'rricncc  in  both  dc-^igning  and  building  manufacturing  plants, 
and  ihey  arc  now  turning  this  to  account  in  ilieir  new  branch 
t'lant  at  Piltsbiirg,  with  the  intentinn  thai  it  shall  be  the  most 
onmplete  and  bc5t  equipped  of  its  kind  m  the  world-  They  have 
lionght  5*^  acres  of  land  between  the  Pennsylvania  Railroad  and 
ihe  Ohio  River,  upon  which  they  will  locate  their  plant,  and 
in  addition  50  acre^  back  from  the  river,  and  upon  this  latter 
piece  they  will  put  up  a  number  of  houses  for  the  use  of  their 
employees.  The  foundations  for  the  buildings  are  already  in 
place,  and  it  is  the  intention  that  this  plant  will  be  in  complete 
'.tjwration  by  the  first  of  July,  as  the  orders  for  the  machinery 
cfinipmcnl  have  been  placed  for  sniiie  months, 

The  office  building  will  be  60  ft.  ^iiuare  and  four  stories  in 
height,  and  will  be  a  fireproof  coii-lructinn  throughout.  The 
iiiTplaic  '•hu\i  will  be  60  ft,  in  width  and  .100  ft.  in  length,  two 
<^lriries  in  height.  The  main  shop  will  he  con-^tructed  cnttr»-l>' 
of  "iteel  and  gU-^s  and  ivill  he  220  ft.  in  width  and  700  ft.  in 
length.  The  entire  plant  will  l)c  equipped  with  new  machinery 
ol  the  heaviest  and  nio.-l  ninclern  design.  Besides  the  steam 
engines  for  running  the  dynamo^,  there  will  he  two  thrce-cytin- 


der  Nash  engines  of  50  h.p.  and  one  of  lOO  h.p.,  belted  to  air 
cotnpressors  and  rtinning  on  natural  gas,  The  electric  equip- 
ment includes,  among  other  items,  one  slow  ipeed  four-pole 
belted  dynamo  of  30  kilowatts  at  125  volts  and  675  rHp,m,,  a 
slate  switchboard  of  the  latest  type,  five  lodi.p.  motors,  three 
J5'h.p.  and  three  S-'iP^  motors,  all  the  above  being  furnished 
by  the  General  Electric  Co,  The  floor  surface  of  the  main 
shop  will  be  served  by  iS  pneumatic  traveling  cranes,  mostly  of 
10  tons  capacity  and  of  spans  from  30  to  130  ft.,  furnished  by 
ihc  Chisholm  &  Moore  Mfg.  Co.,  of  Cleveland.  The  Brown 
Hoisting  and  Conveying  Machine  Co.  will  furnish  a  ID-ton 
"locomotive"  or  self-propelling  steam  crane,  which  runs  on 
tracks  of  standard  railway  gauge  and  will  lift  a  to-ton  ^oad  at 
12-ft.  radiu.i,  Of  4  ton^i  at  a  26',^'ft.  radius.  The  Cleveland 
Tunch  S[  Shear  Works  Gi.  furnish  eight  punches  of  2(5-in- 
depth  of  throat*  and  two  nf  ^R-in..  kI.'^o  3  rotary  planer  mounted 
on  a  circular  turntable,  and  having  a  so-in.  head  and  12ft.  bed. 
The  Hilles  &  Jones  Co.  supplies  special  bridge-shop  punches,  a 
beam  and  channel  coping  machine,  plate  siraiKhtening  folk  and 
heavy  plate  shear>;  and  the  Niles  Tool  Co,  supplies  a  Long  & 
Allstatter  double  angle  shear.  The  hydraulic  plant  wiT]!  t>e  very 
elaborate,  and  will  be  furnished  by  Wm.  H.  Wood,  of  Media. 
Fa. 

The  capacity  of  the  plant  will  be  from  3,000  to  4,000  ton^  per 
month. 


A  Kerosene  Launch  Engine. 

We  show  an  illustraiiim  of  the  New  York  Kerosene  Oil 
Engine  Co.'s  5-h.p.  mariuL-  engine,  mounted  on  an  industrial 
base.  The  internal  action  of  this,  engine  difTers  from  that  nf 
most  kerosene  engines,  in  that  the  oil  Is  not  injected  till  ucitr 
the  end  of  the  compression  stroke_  Thi?!  enable?  a  high  com- 
pression to  be  used — over  3o  lbs.  gauge — and  the  oil  ignite--  at 
nnce  on  contact  with  the  unjacketcd  and  hot  cylinder  head. 
By  this  means  premature  cxplnsinns  are  avoided,  and  the  oil 
vapor  cannot  conden'^e  on  the  cylinder  walls. 
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The  Hanford  Automobile  Co.  has  been  incorporated  with  a 
capital  of  $6,000  to  do  business  at  Hanford,  Cal. 

Frank  F.  Weston,  of  Elmtra,  has  taken  the  Locomobile 
agency  for  Chemung  and  several  other  counties  of  New  York 
State. 

Albert  C.  Bostwick,  of  the  Automobile  Qub  of  America,  is 
reported  to  have  purchased  Rene  de  Knyff's  racing  machine  for 

$12,000. 

It  is  said  that  a  census  by  the  French  Intelligence  Office 
haji  revealed  that  there  are  just  5,166  automobiles  of  all  kinds 
in  France. 

The  Crest  Mfg.  Co.  announces  the  removal  of  its  Dorchester 
office  to  No.  83  Portland  St.,  comer  of  Broadway,  Cambridge- 
port,  next  to  its  factory,  and  at  the  new  location  will  be  glad  to 
welcome  its  customers  and  friends. 

The  United  Power  Vehicle  Co.  has  been  incorporated  in 
West  Virginia.  The  capital  is  $1,000,000,  and  the  incorporators 
are  James  McNab,  James  Hood,  George  Hollinshed,  H.  H. 
Willis  and  Cameron  Blakie,  all  of  Brooklyn,  N.  Y. 

The  Overman  Automobile  Co.  has  been  incorporated  under 
New  Jersey  laws  with  a  capita!  of  $250,000.  Albert  H.  Over- 
man, of  Springfield,  Mass.,  and  Wm.  R.  Warren,  Henry  R. 
Bradbury,  Daniel  Rianhard  and  Wm.  P.  Williams,  all  of  New 
york,  are  the  incorporators. 

The  Lunkenheimer  Co.,  Cincinnati,  have  sent  us  their  com- 
plete catalogue  of  valves,  lubricators,  injectors  and  other 
steam  and  gas  engine  specialties  of  all  kinds.  It  is  intended 
chiefly  for  the  trade,  and  they  issue  special  circulars  of  the 
individual  classes  of  goods. 

The  Cooke  Locomotive  and  Machine  Co..  of  Paterson,  N.  J., 
is  building  a  heavy  steam  truck  under  the  Thomycroft  patents, 
from  drawings  sent  from  England.  We  believe  it  is  the  only 
one  of  its  kind  under  construction  in  this  country.  It  will 
have  a  25-h.p.  engine  and  water  tube  boilers,  carrying  200  lbs. 
pressure.    Egg  coal  will  be  used  for  fuel. 

The  Marshall  &  Huschart  Machinery  Co..  Chicago,  has  sent 
us  their  catalogue  of  machine  tools.  It  is  gotten  up  in  the 
most  up-to-date  style,  with  a  handsome  and  wholly  unique 
cover,  and  it  contains  a  very  complete  list  of  machines  for 
all  classes  of  work,  general,  special  and  automatic,  from  bench 
grinders  to  Spencer  screw  machines,  by  the  best  known 
builders. 

The  Post  and  Telegram,  of  Bridgeport,  Conn.,  are  getting  up 
a  parade  of  automobiles  to  take  place  July  4  at  10  A.  M.  T.  E. 
Griffin,  of  Bridgeport,  offers  a  handsome  trophy  for  the 
best  decorated  vehicle,  and  owners  and  manufacturers  of 
automobiles  everywhere  are  invited  to  participate.  Those  wish- 
ing to  do  so  should  write  at  once  to  George  W.  Hills,  The  Post 
Publishing  Co.,  Bridgeport,  Conn. 

The  Bethlehem  Steel  Co.  send  us  a  book  of  photographs 
taken  at  their  mines  in  Cuba  and  at  their  plant  in  South 
Bethlehem,  Pa.  The  latter  include  all  departments  of  the 
plant  and  shops,  and  show  also  numerous  specimens  of  ingots, 
forgings,  armor  plate,  and  finished  work  produced  by  them. 
Noteworthy  are  photographs  of  Krupp  armor  plates  after  test, 
of  the  28,ooc-lb.  nickel  steel  armature  rings  for  the  Niagara 
Falls  dynamos,  and  of  large  marine  and  stationary  crank 
j'hafts.    The  photographs  of  their  great  forges  and  presses, 


notably  of  their  14,000-ton  hydraulic  press,  worked  by  a  iS»ooo- 
h.p.  engine,  give  an  idea  of  the  great  scale  on  which  modem 
metallurgical  work  is  carried  on. 

Gould  &  Eberhardt,  Newark,  N.  J.,  send  us  a  beautifully 
gotten-up  pamphlet  describing  and  illustrating  their  "New 
Type"  of  Victoria  automatic  gear  cutting  machines.  Among 
the  special  features  of  these  machines  are:  The  use  of  spiral 
gears  throughout,  only  one  belt  being  used  on  the  entire  ma- 
chine ;  the  ability  to  divide  and  cut  all  numbers  of  teeth  from 
10  to  100;  the  use  of  a  spiral  rack  instead  of  a  screw  to 
feed  the  cutter  slide,  and  the  use  of  change  gears  to  obtain 
different  rates  of  cutter  feed.  When  a  gear  blank  has  been 
pet  in  place  and  the  machine  started,  no  further  attention  is 
required  till  the  work  is  finished. 

The  New  Jersey  Electric  Vehicle  Transportation  Co.  has 
arranged  to  install  automobile  stations  during  the  coming 
.season  at  the  following  points  on  the  Jersey  coast:  Seabright, 
West  End  (Long  Branch),  Allenhurst,  Spring  Lake  and 
.Atlantic  City.  At  each  of  these  stations  Columbia  vehicles, 
both  electric  and  gasoline,  of  various  designs,  will  be  for 
salt,  and  a  specialty  will  be  made  of  charging  and  caring  for 
CoUimbia  automobiles  owned  by  private  parties.  The  loca- 
tion of  the  various  stations  insures  proper  accommodations 
for  vehicles  and  offers  a  large  field  for  driving.  Park  wag- 
onettes and  omnibuses  will  be  available  for  special  service 
and  for  parties  wishing  to  make  trips  through  the  surround- 
ing country. 

~~       HETROPOLITAN  NOTES. 

Small  gray  iron  castings  for  motors  are  being  made  by  the 
Payne  Co..  of  Elmira.  N.  Y.,  and  lao  Liberty  St.,  New  York. 

C.  D.  Cooke,  Vernon  Royle  and  E.  T.  Bell,  Jr.,  members  of 
the  North  Jersey  Automobile  Club,  are  users  of  the  Loftns 

Injector. 

Hurd  &  Co.,  570  West  Broadway,  New  York,  engineers  and 

machinists,  have  recently  fitted  up  a  plant  for  model  work  and 
motor  vehicle  specialties. 

The  "Baldwin"  and  "Full  Moon"  acetylene  lamps  mentioned 
in  our  last  issue,  are  manufactured  by  A.  H.  Funke,  103 
Duane  St.,  not  by  Hermann  Boker,  as  there  stated. 

A  large  show  room  has  been  hired  by  R.  G.  Dubois  on  Vesey 
St.,  at  the  rear  of  the  Collins  Press  building,  for  the  exhibition 
of  his  portable  houses.    He  has  them  all  ready  for  inspection. 

The  Iron  Clad  Mfg.  Co.,  22  and  24  Oiff  St.,  New  York,  is 
introducing  an  air-tight  gasoline  storage  tank,  which  is  made 
of  sheet  steel  with  all  seams  rolled,  no  rivets  being  used. 

We  have  received  the  March,  1900,  catalogue  of  the  Garvin 
Machine  Co.,  containing  a  very  complete  illustrated  list  of 
milling  machines,  drill  presses,  screw  machines  and  other 
automatic  and  special  machinery  for  rapid  production  in 
duplicate. 

The  Hayden  &  Derby  Mfg.  Co.,  of  89  Liberty  St,  claim 
tliat  out  of  one  hundred  of  their  new  size  Loftus  injectors  re- 
cently manufactured,  eight  are  in  use  by  owners  of  automobiles. 
Some  of  the  citizens  of  Paterson,  N.  J.,  have  a  practical  yet 
novel  way  of  using  them.  When  out  of  water,  they  can' attach 
an  extra  piece  of  rubber  hose,  "which  they  carry  for  the 
emergency,"  to  one  end  of  the  injector,  stop  at  a  convenient 
brook  and  draw  from  thence  all  the  water  they  need  into  their 
boilers. 
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648.078— Steering    Device    for   Automobiles. — J.    H,    Foik, 
Brocktoo.  Mass.     April  24^  IQOO.     Application  filed  Nov.  4, 

The  construction  and  use  of  this  invention  are  apparent 
from  the  dr»wiitg>.  In  the  form  shown,  i{  would  appear  to  be 
deleciive  from  the  fact  ihat  it  swivels  both  wheels  through 
the  same  angle,  instead  of  througli  such  difr>erciit  angles  that 
the  axes  nf  both  hubs  when,  prolonged,  will  intersect  the 
I  of  the  rear  wheels  at  the  same  point. 


648,122 — Electric  Igniter  for  Explosive  Engines. — Wm.  F. 
Davt5,  Wa!«rlQo.  la,,  as^^ignor  to  the  Davis  Gasoline  Engine 
Co.,  same  place.  April  24,  igoo.  Application  filed  May  22, 
iSqq. 

In  the  figure,  A  is  the  cylinder  head  and  B  the  valve  box. 
The  movable  electrode  is  mounted  on  a  stem.  E,  and  the 
latter  lerminales  in  a  finger  inside  the  valve  box  extending  to 
ihe  left.  50  that  it  makes  and  breaks  contact  with  the  stationary 
tlrctrode  lo  the  K'ft  of  E.  The  stem  E  projects  atitward 
^'imcwhat  from  ihc  flange  C.  in  which  the  electrodes  are 
inounled,  and  it  carries  on  its  end  another  finger.  G,  which 
also  extends  10  chc  Irft.  On  (hLs  fingi;r  ii  mounted  a  flat 
'■irijJ  or  tongue,  H,  in  s,nch  wise  a^  to  be  pivoted  at  the  left 
end  of  \\\c  finger  and  held  lon^ely  therpto  by  the  bolt  anrl 
nut  4.  while  tts  right  end  is  still  free  to  rise  a  little  from  the 
finger.  A  siud.  G*.  passes  through  H.  and  the  spring  K  hold? 
the  Imicr  normitlly  in  contact  with  G.  To  the  right  end  of  H 
i^  screwed  3  block,  M,  of  the  form  "^hown.  and  a  spring,  N. 
draw*  the  latter,  and  with  it  the  right  end  of  H.  downward. 
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in  this  position  the  contact  finger  of  the  inner  end  of  E  is 
L:ut  of  contact  with  the  stationary  electrode.  The  rod  P.  which 
ia  guided  by  the  tongues  m  and  is  held  by  the  spring  8  in  con- 
tact with  the  block  M,  is  made  to  reciprocate  up  and  down 
cnce  during  each  cycle  of  the  engine.  When  it  rises  it  carries 
with  it  the  tongue  H,  and  thereby  causes  the  inside  contact 
finger  to  make  contact.  When  contact  is  established,  Ihe 
icngue  H  continues  to  rise,  compressing  the  spring  K;  and 
si  ihc  same  time  the  lower  end  of  the  block  M,  moving  into 
llic  position  shown  by  the  dotted  lines,  pushes  the  end  of 
P  to  the  right  until  H  is  released.  The  latter  then  snaps 
down,  and,  striking  the  finger  G.  carries  it  and  the  contact 
finger  with  it,  producing  the  spark. 

On  its  down  stroke  the  push  rod  P  snaps  back  into  the 
position  shown.  The  handle  M',  attached  lo  M.  affords  means 
whtrcby  the  spark  may  be  made  to  occur  at  any  desired 
point,  in  starling  the  engine,  and  by  making  Ihe  length  of  P 
adjustable  the  lead  of  the  spark  may  be  regulated. 

Four  claims. 

648,286— Motor  Vehicle.— Albert  H.  Overman  and  J.  H. 
BiiHard.  Springfield.  Mass.  April  24,  1900.  Application  fiJed 
July  28,  1899. 

This  is  a  steam  carriage  wherein  all  the  operations  of  feed- 
ing water  to  the  boiler,  pimiping  up  pressure  in  the  air  tank 
and  controlling  the  flame  of  the  burner  to  suit  the  pressure  in 
the  boiler,  arc  made  to  take  place  automatically  and  without 
aileniion  on  the  part  of  the  operator,  so  lotig  as  water  I** 
supplied  to  the  water  tank  and  ga<'oline  or  other  suitable  fuel 
lo  the  fuel  tank. 

The  burner  flame  is  controlled  in  the  usual  manner  by  a 
diaphragm  regulator  connected  with  (he  boiler  pressure.  Air 
i«  pumped  into  the  ftlel  tank  by  a  small  independent  steam 
pump  controlled  by  a  pislon  regulator  in  substantially  the  same 
f^ifhion  n!5  the  burner  U  by  a  diaphragm  regulator,  the  pi«ton 
rrgnlator  being  in  cnmiectinn  with  the  air  pressure.  Water  is 
ptiinpcd  into  Iht  boiler  by  a  "small  independent  steam  pump,  the 
"iieam  supply  fo  which  is  admitted  or  cut  off  by  a  thermostatic 
device  arranged  so  as  to  be  acted  upnn  hy  the  live  steam 
frnm  ihy  boiler,  or  by  a  ca]um,n  of  water  in  connection  with 
ihc  water  in  the  boiler,  according  as  the  water  level  in  the 
iMIer  falls  or  ri^e-; :  .ind  provision  is  made  whereby  the  said 
^■ater  column,  although  in   connection    with  the  boiler  water 
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lieJow  and  ihe  live  steam  above,  shall  be  cooled,  before  \t  acis 
OH  the  thermosutic  device,  lo  a  tcmpcraiurc  below  that  of 
the  live  steaxn;  the  thermostatic  device  depi^nding  lor  iig  ac- 
tion on  this  difference  in  temperature  between  the  water  and 
the  steam. 

Fig.  2  show^  the  carriage  in  sectioit,  exhibiting  tbc  various 
parts  of  the  mechanism.  41  is  the  boiler.  45  the  water  tank,  43 
the  flue  for  the  escap^e  of  products  of  combustion,  44  tht  burner, 
5;'  the  engine,  which  swivels  on  a  transverse  lube  jS,  which 
if,  arranged  to  conduct  the  live  steam  to  the  engine  and  aha  to 
convey  away  the  exhaust  steam.  56  is  the  fuel  tank,  with  a 
tl'jal  106  therein  arranged  in  connection  with  a  pointer  ouistdL- 
the  tank,  so  as  to  indicate  the  quantity  of  fuel  in  the  tank.  1 1 
15  a  healing  drum,  to  be  dcficribcd  more  fuVly  later  on. 

Fig.  s  is  a  section  of  the  vehicle  just  forward  of  the  fuel 
tank,  looking  forwafJ,  whereby  the  trussed  Con&trtiction  of  the 
frame  is  more  clearly  shown,  the  rear  end  being  ^intjlar.  Fig. 
6  shows  the  frame  in  plan  with  the  body  removed.  There  h 
m.i  fifth  wheel,  hut  the  tubular  member*  55.  6d  are  not  "screwed 
up  nuite  tight  in  the  couplings  19.  and  a  slight  degree  of 
llexibility  is  thereby  imparted  to  the  frame.  The  exhaust 
steam  from  the  engine  passes  through  the  drtmi  U  (referred  to 
later),  and  thence  by  the  hose  12  to  the  tube  10,  near  the 
front  end  of  the  frame.  Thence  it  follows  the  arrow?  fFJg.  6). 
emerging  finally  in  a  condensed  state  frnm  the  perforation'^ 
14  in  the  lube  M  just  back  of  the  front  axle. 

The  fvprockct  nn  the  crank  shaft  drives  the  intermediate 
sprockets  ,i6.  ,^i,  .V.  and  one  or  the  other  of  these  laticr 
drives  (he  differennal  drum  by  the  sprocket  rings  27.  28.  which 
are  loo-^t  on  the  drum  and  connected  therein  by  a  pin  wliwh 
[Kt)i«s  thr*)UBh  them  and  the  drum  parallel  with  the  axle,  and  i'i 
long  enough  tu  enter  nne,  hwt  nut  1k>i1i,  i.f  the  sprnckct  ring*. 
The  sleeves  }?,.  i\  arc  free  to  slip  alnng  the  rod*!  ,'^4,  .14.  and 
In  thii;  way  both  scti  of  chains  are  tightened  at  once  by  ad- 
justing the  right  and  left  hand  nut  35. 


^^•^ 


■*■»,      ■  '*' 
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Fig.  7  is  a  perspective  view  of  the  boiler,  fuel  latik  56.  heating 
drum  II,  water  pump  49,  50,  air  pump  33,  S4*  ^^id  praclicaHy 
all  the  circulatory  system  c'lnnected  therewith,  114  is  (he 
regulator  Ivir  the:  burner,  of  tht  usual  type,  and  gfi  is  the  glass 
water  gauge,  which  15  set  in  a  recessed  panel  in  the  side 
of  the  vehicle.  Live  steam  leaves  the  boiler  by  the  pipe  65  and 
Roes  to  the  engine  by  way  of  the  throttle  60  and  pipe  5*)l 
Branch  pipe^  52  and  51  lead  to  the  sleatn  cylinder?;  of  the 
pump.-!,  and  the  exhaust  from  the  latter  goes  by  way  of  the 
pijR-s  71  and  (kj  li>  the  drum  11,  where  it  is  added  lo  the  ex- 
byusi  from  the  engine.  Besides  the  pipe  12.  aimtbcr  pipe.  72. 
[iad>4  from  thf  dnnii  it  to  (lie  top  of  the  flue  4.^a  (Fig.  2),  and 
this  may  be  used  tu  pmpcf  the  waste  gase?;  downward  when 
a  strong  followini;  wind  prevent'!  them  from  pasaing  fmt  by 
flue  43.    The  water  from  the  tank,  coming  by  pipe  48.  leaves 
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the  water  pump  by  pipe  74  and  flows  through  the  jacket  ?5. 
ll  ihcn  enlera  ihe  drum  11  by  the  pipe  76,  where  it  is  heated  by 
the  exhaust  steam,  and  enters  the  boiler  by  the  pipe  76.  A 
branch,  77,  leads  from  76  tlirougli  the  jacket  75,  is  made  hori- 
zontal at  79,  and  connects  at  58  with  the  live  steam  pipe  Si 
This  horizontal  portion  79  is  slightly  above  the  normal  water 
level  in  the  boiler^  and  is  therefore  norinally  hlkd  with  live 
steam.  When,  however,  the  water  level  riaes,  by  reason  of  the 
ccntinued  action  o£  the  pump,  water  e^tc^^s  79  from  tli^  pipe  77, 
and  this  water^  from  its  passing  through  the  jacket  75^  is  colder 
thun  the  steam,  and  causes  79  to  contract.  Now,  the  left-hand 
end  (in  the  figure)  of  79  is  secured  at  60  to  a  fixed  point,  And 
the  right-hand  end  is  connected  10  a  lever.  Si,  which  doses  the 
valve  85  in  the  steam  pipe  SI  when  79  contracts.  In  order  to 
insure  that  the  point  80  shall  be  absolutely  fixed  with  reference 
to  the  valve  ^S>  i'  is  pivotally  supported  as  shown  on  two  metal 
plates  having  different  coefficients  of  expansion,  so  that  the 
less  expansion  of  the  longer  plate  78  is  counterbalanced  by  the 
greater  expansion  of  the  shorter  one. 

The  steam  supply  of  the  air  pump  is  controlled  as  shown 
in  Figs.  8  and  9,  the  space  below  the  plunger  89  being  in  coni- 
munkation  with  the  air  pressure,  and  the  valve  86  closing  when 
iht  plunger  rises  against  the  pressure  of  the  spring  90,  The 
valve  9J  is  provided  so  that  a  higher  pressure  may  be  ob- 
tained when  desired,  as,  for  example,  in  order  to  pump  up  the 
[ires.  It  operates,  when  pressed  inward,  by  dosing  communi- 
cation between  the  air  cytinder  aJid  the  space  below  the  plunger 
80.  and  at  the  same  time  opening  the  vents  96.  95  so  that  the 
plunger  returns  to  the  lower  end  of  its  travel. 

The  fuel  from  the  tank  traverses  the  inner  coil  of  tubes  57 
in  the  drum  It,  and  receives  a  preliminary  heating  before  it 
enters  the  burner  at  113.  As  shown  in  Fig.  17,  it  then  passes 
through  the  coil  113  and  emerges  in  the  formi  of  vapor  on  the 
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opposite  side,  where  it  passes  through  the  valve  112  and  the 
air  mixer  141  and  then  enters  the  base  of  the  burner  44. 
Gauge  plates  130  prevent  drafts  from  disturbing  the  air 
supply,  and  from  them  the  air  passes  up  through  the  holes  134 
to  supply  the  flames.  A  trough^  138,  is  provided,  which  may  be 
filled  with  alcohol  through  the  door  139,  to  start  the  vaporiza- 
tion. 

Twenty-five  claims. 

648,537— Vehicle  Tire.— John  G.  Sorup,  Tiffin,  O.  May  i, 
1900.    Application  filed  March  26,  1900. 

648,635— Vehicle  Tire.— Frank  A.  Seiberling,  Akron.  O. 
May  I,  1900.    Application  filed  Jan.  11.  190a 


648,087— Wheel  for  Horseless  Carriages.— Clark  W.  Salis- 
bury, Jamestown,  N.  Y.  April  24,  1900.  i^plicatwn  filed 
Aug.  23,  1899. 

This  is  a  metal  hub  wheel  with  wood  spokes  and  a  special 
construction  of  rim  and  tire.  The  two  flanges  of  the  hub  are 
made  with  V-shaped  radial  projections  22  on  their  inner 
faces,  which  fit  the  beveled  edges  of  the  hub  ends  of  the 
spokes,  by  which  construction  the  spokes  are  prevented  from 
twisting  and  collapsing  when  the  axle  is  in  torsion.  Bolts  pass 
through  the  holes  12'  and  are  tightened  by  nuts.  The  rim  ts 
rolled  from  sheet  metal  in  two  halves,  as  shown  at  16,  16,  or  as 
at  16',  16',  and  the  tire  has  tongues  filling  the  spaces  thos  left 
in  the  rim  between  the  outer  ends  of  the  spolns. 

Two  claims. 


Volume  I,  No.  1. 


DARTIBS  haying  copies  of  the  November,  1895^ 
^  nomber  of  Tb«  Housutss  Aos,  which  they 
are  willing  to  aell  or  exchange  for  later  nnmben,  are 
requested  to  communicate  with  the  publisher. 

IN  TOUI  TOWN,  FROM  TOUl  FliERIS, 

will  you  solicit  subscriptions  for  Tn 
Horseless  Age  on  a  commission  basis? 
If  so,  write  the  Editor. 

CAN  TOU  SET  US  NEW  lUltCIIREM  ? 

Any  of  our  subscribers  who  are  willing  to 
solicit  subscriptions  for  The  Horseless  Aob 
from  their  fellow  townsmen,  are  requested  to 
communicate  with  the  Editor. 


>flL  C,  No.  7,  Mar  18.  1»0. 
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No.  1,709  of  1900 — Moipr  Vehicle. — F.  Strickland.  Putney, 
London,  England. 

This  mvention  relates  to  a  method  o(  arranging  the  motor 
anrl  driving  gear  of  vtliicles.  The  arrangement  is  shown  in 
Figs.  I.  2  and  3.  Referring  to  these,  A  is  a  continQous  axle 
for  the  vehicle  wheels,  and  is  mounted  m  suitable  bearings 
disposed  at  each  end  of  an  inclosing  tubular  casing,  B,  Upon 
this  axt*^  and  its  casing  is  mounted  the  entire  driving  mech- 
anism and  motor,  and  the  casing  B  supports  the  vehicle  in  the 
usual  manner.  C  is  the  motor,  inclosed  and  suspended  upon 
the  ajtle  casing  B  by  a  clamp.  D.  The  motor  shaft  C  trans- 
mits  its  power  through  the  medium  of  variable  speed  gear  K 
and  pinion  F.  the  latter  driving  an  internally  toothed  gear 
wheel  G,  which  transmits  motion  to  the  shaft  A  and  vehicle 
wheel  A'j  through  differential  gear  H,  This  differential  gear 
H  and  the  driving  gear  wheel  G  are  disposed  as  shown,  and 
ths  wheel  G  is  mounted  centrally  between  the  bevel  wheels 
H'  H'  of  the  gear  H  and  drives  the  latter  by  bevel  pinioiiS 
H*  H*.  The  bt'vel  wheel  H'  next  the  bearing  is  keyed  lo  and 
drives  the  axle  A  and  vehicle  wheel  A',  while  the  outside 
bevel  wheel  H'  drives  the  vehicle  wheel  A',  which  is  tree  upon 
the  axle  A.  The  gear  wheel  G  is,  as  described,  geared  inter- 
nally with  pinion  F.  and  its  outside  face  is  recessed  and  pro- 
vided with  a  tlat  surface,  J,  as  shown,  to  receive  a  band  brake. 
The  variable  speed  gear  K  may  be  of  any  suitable  kind.  The 
form  shown  is  one  in  which  two  speeds  are  provided  for,  and 
it  consists  of  friction  clutches  K'  K',  of  usual  construction, 
mounted  upon  a  shaft,  M.  in  line  with  the  motor  shaft  C^  and 
caTrying  gear  wheels,  K'  K",  gearing  with  wheels,  LX  L',  of 
ditfercnt  sizes  on  a  side  shaft,  L.  The  sliding  parts  K'  K'  of 
the  clwtch  K  are  keyed  by  a  feather  to  their  shaft  M,  which 
carries  the  pinfon  F,  aiid  the  variation  of  speed  is  obtained 
by  shifting  one  or  other  ol  the  sliding  parts  K'  and  K*  into 
gear,  this  being  effected  by  a  suitable  vibrating  lever  N  en- 
gaging a  sleeve,  N'.  between  which  and  the  parts  K'  K'  ball 
bearings,  N',  are  provided.  The  shafts  L  and  M  arc  carried 
at  cnc  end  in  bearings  upon  the  motor  casing  as  at  O,  and 
at  the  other  end  in  a  frame.  0\  fixed  to  the  casing  B. — The 
MeehanicAl    Engineer. 


From  Messrs.  Phillips,  Ormonde  &  Co.,  patent  and  trade 
mark  agents,  53J  Collins  St.,  Melbourne,  Victoria,  the  follow* 
ing  particulars  have  been  received  of  motor  vehicle  patent  ap- 
plications in  Auslralasia.  Should  any  further  details  be  re- 
quired wc  are  authorized  to  state  that  Messrs.  FhilUps,  Or- 
monde &  Cu.  are  in  possession  of  all  informatiou  tfiat  may  be 
wanted : 

Balanced  Rotary  Steam  Engines. — E.  Waters,  Jr.,  ild- 
boumc  Ui^nimunicated  by  B.  Ljungstrdm,  of  iS  Grefmag- 
nigatan,  Stockholm,  Sweden).  No.  17,002.  In  the  Colony  of 
Victoria. 

Brakes  of  Light  Vehicles. — J.  H,  C.  Vroland^  of  Strathbogie, 
Victoria,    No.  17,0:8.    In  the  Colony  of  Victoria. 

Automatic  Pump  for  Pneumatic  Tired  Wheels. — H.  H.  Heti- 
ning,  of  14  Q.  D.  £ank  Chambers,  Adelaide  St.,  Brisbane, 
Queensland.    No.  17.019.    In  the  Colony  of  Victoria. 

A  Detachable  Pneumatic  Cushion  for  Saddles. — W.  Terry,  of 
"Vcrulan,"  Mount  Albert  Rd.,  Balwyn,  Victoria,  and  A.  Gold- 
ing,  of  "The  Pines,"  Balwyn  Rd.,  Canterbury,  Victoria.  No. 
17,026.    In  the  Colony  of  Victoria. 

An  Automobile. — W.  P.  Kidder,  of  18  Robeson  St.,  Boston, 
in  the  County  of  Suffolk,  State  of  Massachusetts,  U.  S.  A.  No. 
17,033.    In  the  Colony  of  Victoria. 

Manufacture  of  Waterproof  Fabrics  and  Spreading  Ma- 
chines Applicable  for  Coating  or  Proofing  Rubber  Proofed 
Fabrics. — L.  Frankenstein  and  C.  Lyst,  both  of  Victoria  Rub- 
ber Works,  Newton  Heath.  Manchester,  in  the  County  of 
Lancaster,  England,    No,  17.036,    In  the  Colony  of  Victoria. 

Devices  for  Attaching  Rubber  Tires  to  Vehicle  Wheels. — P. 
A.  Staley,  attorney  of  the  Rubber  Tire  Wheel  Co..  of  Sheri- 
don  Ave.,  Springfield,  in  the  County  of  Clark  and  State  of 
Ohio,  U.  S.  A.  (assignee  of  A.  W.  Gram,  of  Springfield,  afore- 
said).   No.  17.040.    In  the  Colony  of  Victoria. 

Tires  for  Bicyclei^  or  any  Description  of  Vehicles. — Fred- 
crick  Jones,  of  4  Home  St.,  Wellington.  New  Zealand.  No. 
12,443.    1"  the  Colony  of  New  Zealand. 

AutomaticaHy  Coupling  and  Uncoupling  Railway  Carriages, 
Wagons  and  Other  Vehicles.— Darling's  Patent  Automatic 
Coupling  Co.,  Ltd..  having  its  registered  office  at  79  W.  Regent 
St.,  Glasgow.  Scotland  (assignee  of  John  Darling,  of  2 
Wharton  St..  Kingcross  Rd.,  London.  England,  and  John 
Darling,  Jr.,  of  Gallowflats,  Rutherglen.  Lanajk,  Scotland). 
No.  12,389,    In  the  Colony  of  New  Zealand. 
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SPECIAL   NOTICES. 


AtfvMtIa 


thi*  h— ilhig  at  ta.00  I 
Im«*»  paraM*  In  advaMB. 


FOR  SALE. 

A  No.  2  Stanley  Locomobile. 

A.   W.   DRAKE, 

Lattimer   Mines,  Pa. 

FOR  SALE. 

Three-seated  Haynes-Apperson  carriage,  fitted  with  Edward 
S.  Ctark's  powerful  3x4  class  A  steam  outfit.  Carriage  ran 
less  than  50  miles  with  gasoliae  engines.  Steam  outfit  just 
received  and  is  being  placed  in  carriage.  Price  $1,200,  crated. 
Owner  going  away  reason  for  selling.     Address 

R.  L.  BOULTER,  414  E.  Blaine  Ave.,  Spokane.  Wash. 

FOR   SALE. 

A  Pope  Electric  Phaeton.  Cost  $2,500,  will  sell  for 
$1,100.  Has  new  set  of  batteries  and  is  in  thorough 
running  order.  Can  be  seen  and  tried  at  3  East  6ist 
Street.  ALBERT  C.  BOSTWICK. 

FOR    SALE. 

Winton  carriage  in  perfect  condition.  Practically 
brand-new.  Only  used  three  or  four  times  on  short  city 
runs.  Ready  for  immediate  use  and  delivery.  Owner 
is  travelling  abroad. 

Sn  BOIS'  AUTOMOBILE  AaENOY,  220  Broadway,  New  York. 

WANTED. 

A  thoroughly  competent  foreman,  who  has  had  experience 
in  the  manufacture  of  small  gasoline  or  gas  engines  and  who 
is  familiar  with  modern,  economical  methods  of  manufactur- 
ing.    Excellent  opportunity  for  the  right  man. 

Address  Box  2023,  Bridgeport,  Conn. 

DRAUGHTSMAN  WANTED. 

Experienced  in  building  Steam  Motor  Vehicles, 
both  for  pleasure,  heavy  cartage,  and  commercial 
purposes.  Give  reference  and  salary  expected.  Im- 
mediate and  steady  employment. 

M.  A.  C,  care  of  Horseless  Age. 

FOR    SALE. 

Handsome  and  well-built  phaeton  with  gearing, 
three  speeds  and  reverse,  all  in  good  condition  and 
suitable  for  a  six  horse  power  motor.  Can  be  seen 
231  East  42nd  Street,  4th  floor. 

ATTENTION. 

Castings  of  Gasoline  Motor  described  in  The 
Explosive  Motor  Number  of  this  paper.  Also  other 
sizes — stationary,  marine  and  vehicle  motors — rough 
or  partly  finished.  LOWELL  MODEL  CO.,  Box 
493,  Lowell,  Mass. 


Generator  ValTee,  a  to  4  H.  P.,  $5.00. 

Genemtor  Valves,  $  to  8  H.  P.,  $7.00. 

Jump  Spark  Pings,  $3.00.    Contact,  ^.50. 
Running  Gear  Drawings,  $3.00. 
Carbureter,  f  10.OO. 
Send  P.  O.  Order  to 

JIOTOR  DESIGN  CO..   Buffalo,  N.  Y. 

MOISTURE    PROOF 

WAGON    PANELS. 

Xum&otnrtri  of  Vans  w  FaneU  for  Ocaoh,  Waff  on  A  AvtoaoUle  Vm. 
Any  sixe,  any  thickness,  wt^out  joining  or  splicing. 
We  also  make  veneers  with  absolutely  water  proof 
glue  for  special  uses. 

8E0UINE-AXFORD  VENEER  CO., 

»«-100   PACIFIC  AVENUE,  JEKHET  CZTT,  H.  J. 

Cylinder  Castings  with  Flanges. 

Also   Complete  Sets  of  Castings  for  iX»  ^%j 
1%  H.P.  air-cooled  motors. 

SMITH   MOTOR  CO., 
54  and  56  M.  &  E.  R.  R.  Ave.,  Newark,  N.  J. 

SHERIFF'S  SALE. 

Drawings  and  natertal  of 

THE  U.  S.  nOTOR  VEHICLE  CO. 

AT  AUCTI<m 

Metropolitan  Storage  Warehouse,  39-41  W.  66th  St.,  Saturday, 
Mayjgth,  10.30  a.  m.  Consisting  of  DeDion  Air  Cooled  Engines, 
complete  working  drawings  representing  the  Company's  entire 
production,  including  Carriage  details  and  Motor  drawings,  also 
complete  office  furniture  and  fittings  as  good  as  new. 

A.  G.  PACE.  Plaintiff. 

GOOD  BQ0DS  LITEHBTDHE. 

Send  for  a  copy  of  "A  Plea  for 
Good  Roads,"  containing  addresses 
of  speakers  at  the  recent  Good 
Roads  meeting  of  the  Automobile 
Club  of  America,  and  use  it  in  the 
cause.         ...... 

ALBERT  R.  SHATTUCK,  Chairman. 
Good  Roads  Committee, 

Waldorf-Attoris,  New  Yoric 


AUTOMOBILE  RUNNING  CEAR8. 

FOR  THB  TRADI. 

We  Make  Two  8tyles 
Complete  with  Springs 
and  Wood  Wheels,     • 

WRITE  FOR  PRIOKSt 

H.  F.  BORBEIN  &  CO..  !l?.^d^)7.1<"' 


7.  Ubt  II;  iHa 


THE  HORSELESS   AGE. 

Engines  and  Boilers... 

PIN  Vali-cs  (both  union  and  plain  ends),  loject- 
ors,  Gasoline  Rcgulalors (improved  lype),  Water 
Regulators,  Improved  Glass  Gauges.  Globe  and 
Check  Valves.  Water  Relief  Valves  for  Cylin- 
ders, Steam  Gauges  and  Safely  Valves^ 

LOCKE  REGULATOR  CO.,  Salem,  Mass. 
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SPECIAL 


TORti£D   METil    FARTS  FOR  AftTOMO^ 
BlLBS-    Matiti  to  order  frwn    §k«1ch  w 

sample.        :     :     :     :     :     :     :     :     :    : 


DODCe    MACHINE    SCREW    CO., 
BOSTON. 


Seamless  Cold  Drawn  Steel 
Shells.  Cillnders  and  Taoh 


Tor  Air,  Qu.  fiteam,  Am- 

prg.-aurf  anil  tiiplnnlveiL 

pfH^'miTilmj!  StD«l  Test- 

ed    Tanks    ot     baadij 


» 
» 


DROP  FORCINOa  AND  BTECL  STAMPINO^, 

jmNEr,  STEimiETZ  a  en,.  Drwl  BuilillnE,  Phllailalpbit,  Pt. 
TOWNSEND   A   DECKER 

QOLICITOB.S  OF  XT.  S.  ArTSrFOnEIOH  FATBiriB. 


Patents  Specialty 


141  Broadway. 
New  York... 


MOTOR  VEHICLE  rNVENTIONS. 

H,  C.   TOWWaEND,  formerlF  Frin.  Ei'i'. 

D.  H.  DBCKER,  UM  AAhI  £x.'r,  U.  S.  PAT.  OfflM. 


V 


GEARS 


COMPCNSATfNG    GEARS 
FOR  DIFFERENTIAL 
DRIVE.... 


B08T0K  GEAR  WORKS, 


R&WHIDE 
*-"  FIBRE 

ORIVE  CHAIN  with  hardened  fivets  and  aleeves. 

SPflOOKETS,  STtEL  BALLS  of  various  dlAmetera. 

t38  Purchaso   Street, 
BOSTON,  MASS. 

GAS    ENGINE    CASTINGS. 

Roue'li  or  FitiLsLed. 

Rclerencc — Otto  Gas  EnRine  Works.  Philadelphii,  our 

larst«t  custoni«T- 

ERie    FOITNDRV    CO.,    Hrle,    Pa,, 

1350-1300  W.  12tU  St. 

THE  JUMP  SPARK  LEADS 

owe  Tblclc 
1   InoK  Jump  Spark. 

Weight,  a  lbs. 

DEmeiiflloTiB,  im4  Ini, 

PilciDt  Applied  Tor. 

E,  F,  SPLITDDRF,  ItlEiVSV, 

*1  VmdBWBterBt.,  New  York. 

NEW  STANDARD  DRY  BATTERY. 

standard  of  V,  5.  Navy.  Hlghvtl  QualltT  in  iht  Wgtld. 

Hj*  7  In,  "Ntivy"  cell  liw  no  equal  Tor  puaoUne  cniiinD  iiraltlon. 
Vt«  the  prnptr  €oll  with  ttila  r>pll  hucI  you  liiro  all  jO'i  can 
<|i^-»lre  Id  iiw  baUef?  line.  Wlion  vfiu  U8t>  "New  Blikcdard," 
yon  tre  not  [vaylDR  tor  Kn.  oxp^riment. 

WILLfAM  ROCHE,  |n*entot  mn  sor«  MBniiiAGlurtr. 

*2  Vi3€Y^STH£ET,  HEW  YOlfK  OfTY. 
f  Send  atftmp  for  CaiBlogua, 


...ASHTON... 

Pop  Safetj  Valves,  Cylicder  Relief 
Valves,  Steam  Gauges,  Autcmatic 
Water  Gauges  And  Gauge  Cocka 
for 

STEAM   VEHICLES. 

THE  ASHTON  VALVE  CO.,  271  Franklin  St.,  Boston,  MoM* 

BRANCHES:  -^1218  Filbert  Street.  PhJUdetphli. 
UlB  Lak«  Str««t,  Chlciao,  III. 


Graphite  Lubricants, 

ALL  KINDS*  ACCORDING  TO  WANTS. 

ipMlal  pr»jM.r*tioqii  tor  Omu  ot  Electric  Uotora  aqeI  (or  CjUa&mn  «f 
Motor  EiiKia«s.    Send  fo>  Clrcal«rt  and  Prlcci. 

Joseph  Dixon  Crucible  Co.,   -   Jersey  City,  N.  J. 

THE   DOW   HIGH   TENSION   COIL 

IS  THt  BEST  IH  THE 
MARKET. 

For  Price*  and  PartlQuiar* 

write  to 

THE  OOW  PORTABLE  EtECTRIG  ASSISTANT  CO., 

218  TREMONT  STREET.  BOSTON.  I  136  BROADWAY.  NEW  YORK. 


THt  OMLT  PERFECT  SUBSTtTUTt  POR  LEATHER  IB 

MOROCCOLINE 

NEVER  AFFECTED  BY  J^^:,,'"""""'  ^l  LIKE  LEATHER 

Juil  Iho  tlilnil  Tor  AiiluiDoMlM.      Do  OaH  tw  Hrota,*r3  dj  worlblnii  InlUCimii  »1iAob4o 
ii-nl  ijoiwpi  Ihf  meilti  o-f  Koracnil1ii«.     Rend  for  fluaplpi. 

Rn9TO?(     ARTIFICIAI^     I^EATEIKM.     CO. 

12   EAST    ISin   STREET,  HEW   YORK. 


AUTOMOBILES,    Elsdrloand  eaaoHne, 

REPAIRED,  STORED  '*J  REGHAROED. 

SPECIAL  AUTOMOBILES  buUt  to  order. 

F.  A,  LA  ROCHE  &  CO.,  i3tb  and  Hudwp  stB.,  mw TqA. 

PARSELL  A  WEED, 

MODEL  MAKERS,  ^rr^'"':""""""" "' ""' 

Automobile  fiitlngs,  vaporizers,  elt.,  built  to  order. 
Working  drawings  made  from   sketches. 
Wfll«  t«r  PimphUI.  Ttlaphon*.   1  66  Madla«n  Squtr*. 

THE  FfllNKLIN  MODEL  SHDP,  ir*ro:r-T '■'■•*■ 

N.  Y.  K.  O.  E. 

Our  launches  arc  run  by  keroSen6.  No  inflam- 
mable gasoline.  Lowest  cost  of  running.  Send  for 
our  catalogue.  _ 

NBT  TOAE  ZE&03ENE  OIL  EnQITrS  CO.. 

31   Surllnff  Slip,  New  York. 
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BALDWIN  DETACHABLE  AUTOMOBILE  CHAINS 


i 


are  made  in  sizes  to  suit  the  dem^inds  of  the 
trade.    Our  new  roller  chain  is  especially  adapt-, 
ed  for  light  Motor  Vehicles. 

ftENO  FOR  CATALOOUB. 

">(P>^     K.  rRAWBUN  PETERSON,  SaJos  Agent, 
__  __  206  Lake  St.»  Chicago.  HL 

BALDWIN   CHAIN    CO.,    WORCESTER,    MASS.,    U.  S.  A. 


Why  iry  lo  stick  things  with  somc- 
itiitifi  ihat  doesn't  BiickV  Buy  MAJOR'S 
CEMENT;  you  know  it  siicks.  Nothing 
brcakii  away  from  it.  ^tick  tu  MAJOR'S 
CEMENT.  Buy  once  you  will  buy 
I'oTCVcr,  There  is  nolbin^  as  good; 
don't  believe  th«  substiiuter. 

MAJOR'S  RUBBER  and 

MAJOR'S  LEATHER. 

Two  separate  cements— the  bc^i.  liisisl 
an  having  Chem. 

15  and  15\cnls  per  boltic  at  all  drugj;istfi> 

MAJOR  CEMENT  CO.,  NEW  YORK  CITY. 


LIABILITY    INSURANCE. 

Owners    of    automobiles   can    cover   their    1 1  ability 
for  personal  injuries  by  insurance. 

Address  GEO.  R.  GLOVER, 

60  State  Street    Boston.  Mass, 


WANTED.— T^fl/.  /,  Nff.  /,  Vol.  2,  Nos.  5,  tf,  7,  S, 
9,  roy  and  Vol.  j,  No.  /.  A  new  number  of 
the  weekly  will  be  given  in  exchange  for  any  one  of 
these,  if  in  good  condition^  and  for  Vol.  1>  No.  1, 
four  nuiobers  will  be  given  if  in  good  condition. 
HORSELESS  AGE,  American  Tract  Society 
Buildings  Nassau  and  Spruce  Streets,  New  York, 


WANTED. 

Special  contributors  to  The  Horseless  Ace  on 
all  important  subjects  relating^  to  Motor  Vehicles. 
Fair  compensation.  Address  The  Horseless  Age, 
150  Nassau  Street,  New  York, 

Volume  I,  N0.I. 

DABTIES  having  copies  of  the  November.  189S» 
*  number  of  Thk  Horski^ess  Agk,  which  they 
■rt  willing  to  sell  or  exchange  for  later  numbers,  are 
n^iMated  to  communicate  with  the  publisher. 


TUB  HdisbIbss  Staple. 

AUTOMOBILE  STORAGE  &  REPAIR  CO., 

Staikfi  No.  1,  57  West  66ih  Street 

{St.  /fic/tolat  Hink  BuildiRg.) 
ft£W  rORK. 

HoD^e  And  Caie  for  AutDmobilea  of  all  kinds- 
Storoge  Batteries  Charged  and  Supplies  of  aJl  kinds  funiistaed. 

TRANSIEHTS  ACCOMMODATED. 


oiceasacg:eacasa»:8»a»C8C8aceace:^^ 

ACETYLENE 
MOTOR.. 


NUMBER 


..IN.. 


JUNE. 


c8;8»»:8»»»»ace:e»»Mceae«eo8:8ce»>ceM«cfl^^ 


CAN  10U  GET  US  NEW  SUBSCRIBERS  ? 

Any  iif  our  iiu[>*>Lribei!i  who  are  willing  to 
solicit  subscriptions  for  The  Horseless  Age 
from  their  feilow  townsmen,  are  requested  to 
communicate  wiih  the  Editor. 


f,%  ii»f  Ut,  19Q0 


THE   HORSELESS  AGE. 
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HAND  AND  POWER  PUMPS  ^Z^\"' 

and  Maker* 
f  of  Alltompl4te5  and  Pnenmalic  Tired  Wagons.    .,,,.. 

GLEASON-PETERS  AIR  PUMP  CO,, 

MANUFACTURKRB. 
20  WEST  HOUSTON  STREET, HEW  YOHK.  U,  8.  A. 

TLB  puicK  manuraolurlnD  Co. 

ManuFiicturers  of 

GA50LENE 
VEHICLE  MOTORS. 

3,  5  and  7  Oliver  St.,  Newark,  N.  J. 


^^E  hA9t  A  Motor  Vehicle  in  daily  demonitration  that  has 
bcea  run  one  thousaod  miles,  equipped  with  our  Motor, 
and  has  proreo  reliable  ander  all  conditions. 


Automobile  Patents 
Exploitation  Company 


UNDERTAKES: 


The  manufaclure  ol  Automobiles  and  Molor-^Cyctes, 

The  examinati<^n   nf  Aulninohilc  patents. 

To  enlist  capital  for  (he  developmeni  uf  invenlipn&. 

FURNISHES: 

Specialists  to  make  thorough  cxaminallons  of  patents, 
Expens  to  teat  motors  and  automubiles. 
Opportunities  to  inventors    to    present  properly  their 

propositions  lo  concerns  willing  to  consider  and 

10  undertake  ihc  sanjc, 

PURCHASES: 

Atl  meritorious  patents,  Hcefises  and  inventions  re- 
lating to  motoT'Cycles,  motors,  gears,  automobiles 
and  their  parts. 


AUTOMOBILE  PATENTS  EXPLOITATION  COMPANY, 

37   WILLIAM    STREET, 
F.  B.  HYDE,  Seoreltfy.  NEW  YORK,  N.  Y. 


EXPLOSIVE  MOTOR  NUMBER 


January   17th,  1900. 


LEADING    ARTICLES 


The  Hydrocarbon  Engiite  as  a  Source  of  Energy,  by  Elwooh  Havne^* 

General  Deductions,  by  Henrv  W.  Struss. 

The  Gasoline  Engine  Indicator  Diagram,  by  E.  C.  Oliver. 

Vaporizers  and  Carbureters,  by  HERiitRr  L.  Towle. 

Ignition  and  Ignition  Troubles,  by  P.  M.  IIeldt. 

Coils  and  Sparks,  by  E.  J.  Stoppahu. 

The  Vibration  of  Explosive  Motors,  by  Herbert  L.  Towle. 

Gasoline  and  Gasoline  Mixtures,  by  E.  J.  Stoddard. 

Multi-Cylinder  Engines,  by  P.  M.  Heldt, 

Gasoline  Vaporizers  and  Carbureters,  by  Hekrv  W.  Struss. 

Balancing  a  Motor  Carriage,  by  E.  C.  Oliver, 

Explosive  Motor  Data,  by  R.  I.  Clegg. 

An  Explosive  Motor  in  Detail,  by  R.  I.  Clegg. 

72  pp.     PRICEt   lO  CENTS,  Stamps  or  Cofn. 
SUBSCRIBE  FROM  JANUARY  1st.  AND  YOU  WILL  GET  THIS    NUMBER.    $2.00  A  YEAR. 


The  Horseless  Age, 


150  Nassau  St.,    New  York. 
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THE  HORSELESS  AGE. 


Vol  I.  No.  T»  Uir  j 
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"THE   AUTO-SPARKER" 


(I)    Starts  M.ni  ruus  fas  engiaes  as  ecksilr  as   best   batteries. 

(3)  Does  not  burn  up  electrodes 

^3)    Saves  Us  entire  cost  over  batteries  in  oac  ^ear. 

(4)  Machine   is  durable — ootbtng^  to  wear  out  but   shaft  and 

frictioD  pulley,  and  these  should  last  for  7«ars 

(5)  Hundreds  ia  use — eveiy  machine  is  teated  and  guaranteed 

to  do  the  work  claimed. 

(6)  Automatic  goTcrnor,  regulates  Speed  of  dynamo  no  matter 

what  size  or  speed  of  fiy-wheel  of  engtue. 

(7)  You  need  no  battery.     Auto-Sparkcr  caa  be  fastened  to  floor 

as  ia  cut  or  do  body  of  any  gas  engine  of  Automobtle, 

OIMENBIONS  AMD  WCIOHT 

Diniensiofis,  iojxion6ii'  inches.     Weight,  23  lbs. 

For  prim,  ^Mrm*  ^ny  MADE  FOR  CITHER   ''TOUCH"  QR  "JUMP"  IMRK 

G«En«i^««„fecu.«or       ^^^     Motsinger    Device    Mfg.  Co. 

PENDLETON.  IND. 


DURYEA  Vehicles  tell  their  own  story. 


GOOD  SERVICE.  I^:„" 


neal  appearance,  light  Height,  high 
power,  simplicity  and  fine  running  of 
DURYEA  vehiclts   recommend  them  10  alt,     Their  users  speak  for  ibem  also 

Mujor  R.  P.  Davidson. of  Highland  Park,  III.,  says:  "1  had  very  good  success 
inde:ed  with  (he  carriage  last  fail  and  winter.  In  fact,  was  surprised  to  see  that 
it  would  da  such  hard  work."  The  carnage  referred  to  is  an  automobile  battery 
built  for  Major  Davidson,  usior  the  Duryea  s^j^'stem.  Practical!)'  do  changes 
were  metcssary  in  the  mechanical  parts,  for  ihcy  are  all  built  (or  service  and 
were  found  adapted  to  the  needs  of  a  gun  carriage. 

This  was  the  firsi  automobile  gun  built  in  this  country^  and  the  DURYEA 
^y£.tem  was  adopted  after  Major  Davidson  had  examined  many  other  systems. 
His  judigment  in  selecting  and  his  Indorsement  after  nearly  a  year's  use  need  no 
I'utnment.     For  catalogs   address 

DURYEA,  READING.  PA..  PEORIA,  ILL.,  or  LOS  ANGELES,  GAL. 


TRANSMISSION  GEARING.. 

FOR  AUTOMOBILES. 


Two  Speeds  and  Reverse. 
No  Shocks. 


NEAT. 
COMPACT. 


Change  of  Speed  by  Brakes* 
No  Gears  Running  at  Normal  Speed. 


STRONG. 
EFFICIENT. 


No.  I,  4  to  5  H.  P.,  tg  iti.  long,  weight  35  lbs. 

THE  shaft  is  continuous,  and  may  be  driven  direct  from  the  motor  shaft.     The  left-hand 
brake  operates  the  reverse,  which  is  at  slow  speed.     The  brake  tiext  to  it  operates  the 
slow    speed    ahead.     The   sprocket    wheel    drives   the    axle.      The    friction    clutch    at 
the  right  locks  the  whole  system  and  drives  it  at  the  speed  of  the  shaft.     A  pinion  may  be 
used  instead  of  sprocket  if  desired.     Lubrication  by  oiler  on  the  end  of  the  shaft.    .     .    ,     .     . 


THE   UPTON    MACHINE    CO., 

WRITE1TO..US. 


17    STATE    STREET.    NEW    YORK. 

Works  at  BEVERLY,  MAS9. 


May  33.  19UU. 
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PUBLIC  LIBI 
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QOODYEAR  TIRES 

A  RE  constructed  on  a  standard 
of  weights  settled  upon  only 
after  a  vast  experience  in  their 
manufacture,  and  are 


GUARANTEED  TO  GIVE 
ENTIRE  SATISFACTION. 


T^ 


The  Qoodyear  Tire  and  Rubber  Co. 


AKRON.     OHIO. 


SPECIAL  OFFER. 

BACK  NUMBERS. 


We  have  no  more  complete  tiles  and  have  decided  to 
offer  miscellaneous  back  numbers  of  THE  HORSELESS 
AOE,  from  December,  1896,  to  March,  1899,  at  the  fol- 
lowing prices: 


6  ASSORTED. 


50  CENTS. 


The  Horseless  Age, 


American  Tract  Society   Building, 


NEW    YORK. 


N*««au  sad   Spruce  Stre«U» 


THE   HORSELESS   AGE. 
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STEAM  BOILER  NUMBER 

,     DECEMBER  6th.  1899. 


) 


i 


Symposium  of  Steam  Vehicle  Engineering. 


Dealing  thoroughly  with  this  most  interesting 
problem  as  related  to  vehicles. 


LEADING    ARTICLES. 

Steam  Boilers  for  Motor  Vehicles,  by  R,  I.   Clegg, 

General  Data  on  Steam  and  Fuel,  by  A.  H. 

Advantages  of  Circulation,  by  S.  D.  Mott. 

Efficiency  of  Small  Boilers,  etc,  by  A.   M.   Herring. 

Automobile  Generators  Under  the  Law,  by  Perry  B.   Rawson, 

Considerations  in  the  Design  of  Vehicle  Boilers,  by   P.   M.   Heldt 

Shell  or  Water  Tube  Boilers?  by  Wellington  P,  Kidder. 

Boiler  Feeding   Apparatus,  by  R,   I.  Clegg. 

A  Practical  Method  of  Utilizing  Exhaust  Steam,  by  Edwin   Kilbum. 

Oil  Fuel  Burners,  by  R.  L  Clegg. 

A  Coil  Boiler  for  Automobiles,  by  W.  H.  Wakeman. 

The  Elihu  Thomson  Flash  Boiler  and  Steam  Vehicle  System,  by  L.   H. 

Design  for  an  8  H,   P.  Water  Tube  Vehicle  Boiler,  by  H.  K.   Burr. 


Vehicles,   Boilers  and  Engines  described  and  illustrated 

64    PACES,  56    CUTS. 

PRICE,     10    CENTS,    STAMPS    OR    COIN. 


SUBSCRIBE    FROM    THIS    NUMBCR. 
ta.OO  A  YEAR  IN   ADVANCE, 


THE    HORSELESS    AGE, 

ISO    NASSAU    STREET,    N.    Y. 


».  iw.  THE   HORSELESS   AGE. 

HTDRllllIC  CiyTCH. 

A  oompaf-t,  self  Cflfjlalncd,  poaltiTe 
clQtch  c«upllD,{r. 


No  Bjiju.stmen':  of^  parts^tltlsb  efH- 
cleorty,  bllifht  wt-ftf,  ease  and 
certainly  of  DpcmMcn,  gfQaK 
Adaptability,  IIrIU  n-el^bl. 

HANUrACTUHIO    BV 

THE  CUNNINGHAM  ENQIKEERING  CO. 

OFricE.    636     TREMONT     BUILDING,    BOSTON,    MASS. 


IN  TOUR  TOWN,  FROM  TOUR  FRIENDS, 

will  you  solicit  subscriptions  for  Thb 
Horseless  Age  on  a  commission  basis? 
If  50,  write  the  Editor. 

Subscribers  who  arc  williag  to  act  as 

LOCAL  SUBSCRIPTION  AGENTS 
3r  The  HokSEL£SS  Agx,  on  a  commission  basis,  are 
requested  to  communicate  with  the  Editor, 


/n  Preparation 


1900  edition 


Genera/  Annua/ 

OFTHi 

AUTOMOBILE... 


And  of  the  Industries  connected  therewith  in 
Europe  and  America 

Contains  the  Addresses  of 

BUILDERS,  DEALERS,  REPAIRERS 
and  Owners  of  Automobiles  and  Motacyclcs 
MANUFACTURERS  of  ATTACHMENTS  and  ACCESSORIES 

TOOLS  ASD  SUPflUfS 

Stores    (or    Gasoline,    Charging    Stalbns,     Hotels 
and  Liveries 

Routes  and  D)stanci;s 

AifTOMOBiLE  CLUBS 

with  Lists  of  Members^,  Transportation  Companies, 
Legislatioit,  Tails,    Books  and  Jaurnati,  etc. 

THIPLE  CL*SS/FfC*T/OI/  OF  ADDftFSSES 

(a)  by  Countries,    (b)  by   Industries,    (c)  by  CtUcs 

Pfict  10  francs  {92,00) 

Editors,     THEVIN   &    HOURY,    21  Hut  4u  Lourrt 
PABiS 


THE  BILLINGS  &  SPENCER  CO.*S 

DROP  FORGED  10  AND  14-IN.  WRENCH, 

BBem)  and   Full  Finished  and 
^^  Case  iHardened, 

1^ 


■^-^"MlatJtf^      INDISPENSABLE    TO    A 
MOTOR  VEHICLE. 

Cut  M  Size  of  lO-in.  Wranch. 

DROP  FORCINGS  FOR  AUTOMOBILES. 

Unequaled  Facilities  for  Meeting  ReoulrsmiaritS  In  thiB  Line. 

THE  BILLINGS  Sc  SPENCER  COMPANY,  t^.r^ford.eonn.u  sj^. 


VOLUME  FOUR  COMPLETE. 


(ApHI  5th  to  September 
aTtta,  1S99,  inclusive.) 


To  New  Subscribers  for  Two  Years. 

We  wish  to  place  these  volumes  in  the  hands  of  persons 
permanently  interested  and  therefore  offer  them  only  to  those 
who  will  subscribe  for  two  years  from  April  5th^  i8^.     ::    ::   v. 


END  $4  AND  GET  THIS  VOLUME  BEFORE  IT  IS  EXHAUSTED. 


THE   HORSELESS  AGE.  Vol  i^  Na  >,  lu: 


%The  i 


HAS  SUBSCRIBERS  IN 


^1  Austra/za, 

^"  India, 

^^  Burmali, 

^-^  Bast  Indies,  -- 

^^  Sandwioia  Isiand«»  .    I,  ' 

^^  Norway,  '■ 

g"  Belgium, 

^— '  Germo^ny, 

^H  I^ranoG,  ' 

g"  Switeeriand,  ' 

g^  Sngiand, 

^—  Ireland, 

S—  Sootiand. 

^H  W^aies, 

g^  West  Indies, 

^~'  Mejcicoj  .-^ 

^»-^  Centrai  Americ-a,  I^S 

^I  ^e^v^oundiand,  ""^ 

g—  British  Columbia,  ^ 

^^  Canada,  --^ 

S—  ^ova  Sootia,  Z^ 

^Z  Ne\^  Brunswiol^,  "^ 

^-^  And  nearly  every  State  and  Territory  in  the  United   States.     ""jS 

^  $2.00  A  YEAR  IN  ADVANCE.  Z^ 


rrEAM 

OILER 
UMBER, 


TEN  SPECIAL  ARTICLES 


ding  Engineers  and  Inventors  on  the  Sieara  Boiler 
relaitd  to  Vehicles,  ireiting  ihe  subject  thoroughly 
ind    showing    how   steam    can    be    most  Successfully 
applied. 

10  CENTS,  STAMPS  OH  COIN. 


■06IUM 


mm  VEHICLE  [NGINEERING. 


HE   HORSELESS  AGE, 

160   NASSAU    STREET, 

■^-^NEW   YORK. 


10  CentSf  Stamps  or  Coin. 


THE    HORSELESS   AGE. 
150  NASSAU  STREET, 


NEW   YORK. 
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The  Whiton  Universal  Automatic 
Gear  Cutting  Machine. 


Moat  complete  Gear  Cutter  jet  designed. 
Specially  adapted  to  the  requirements  of  Motor 
Vehicle  Manufacturers.  Aliead^r  In  use  in  several 
leading  shops. 

S£0»  FOB  rOLL  f^AHTfCOLAftS  AMD  UST  OF  t/SEftS. 

THE  D.E.  WHITON  MACHINE  GO. 

NBW  LONDON,  CONN.,  U.  S.  A. 


Automatic  Igniter 


Locomobiles 

simple  elccLric  device 
operated  hy  pu^h  bui- 
ton.  Can  be  inslaLled 
by  anyone    ,...,, 

i.  L  BOGIRT  GO. 

123  UBERTY  ST. 
NEW    YORK    CITY 

SOLE  manufacturehs 
\ 


Why  Cry  to  stick  ihings  with  some- 
thing (hat  doesn't  stick?  Buy  MAJOR'S 
CEMENT;  you  know  ii  sticks.  Nothing 
breaks  away  from  ii.  Stick  lo  MAJOR'S 
CEMENT.  Buy  once,  you  will  buy 
forever.  There  is  nothing  as^  good; 
don't  believe  the  aubstituLer. 

MAJOR'S  RUBBER  and 

MAJOR'S   LEATHER. 

4      Twoseparate  cemenis— the  best.  Insist 
on  having  ibem, 
SSTABUSSBD  1B76, 
15  and  35  cents  per  bottle  at  all  druggists. 

MAJOR  CEMENT  CO.»  NEW  YORK  CITY. 


V^^/zf' 


S.^t 


Engines  and  Boilers... 

PIN  Valves  (both  union  and  plain  endsj.  Inject' 
ors,  Gasoline  Regulators  (improved  type).  Water 
Regulatnrs,  Improved  Glass  Gauges^  Globe  and 
Check  Valves.  Vaier  Relief  Valves  for  Cylin- 
ders, Steam  Gauges  and  Safety  Valvtt. 

LOCKE  REGULATOR  CO.,  Salei,  Mass. 


ThB  HdisbIbss  StaSle. 

AUTOMOBILE  STORAGE  &  REPAIR  CO, 

Station  No.   1,  57  West  66th  Street 

{St.  Micholai  Hink  SuUdiag.) 

HEW  YORK.  ~ 

House  and  Care  for  Automobiles  of  all  kind*. 
Storage  Batteries  Charged  and  Supplies  of  all  kinds  (ur^ahHl. 

TRANSIENTS  ACCOMMODATID. 


GOOD  HOBDS  LITEBflTURE. 

Send  for  a  copy  of  "A  Plea  for 
Good  Roads."  containing  addresses 
of  speakers  at  the  recent  Good 
Roads  meeting  of  the  Automobile 
Club  of  America,  and  use  it  in  the 


cause. 


ALBERT   R.   SHATTUCK,  Chairman. 

Good  Roads  Committee, 

Waldorf-Astoria,  New  York. 


Eberhardt's  Patent 

tELT  AUTO 

tUR 


ENTIRELY  AUTOHATtC 


CU 


Tmc 


*•  'VTCTORIA.** 

•4K«  Mk.,  «  Lb.^  »»f«.,  ,1  In.  ud  to,  |«. 


MiCmilES 


EbirhtrdCi  pxIhI 

"Radial  Dnplii" 
lug  Cuttin. 

Jt  to  10  toetfa  ftnkbad 
&I  OD04. 

OOULD  A. 
EBERHAftDT, 


ftfa 


^  No.  I,  Uif  n.  uoo. 
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BALDWIN  DETACHABLE  AUTOMOBILE  CHAINS 

are  made  in  sizes  to  suit  the  demands  of  the 
trade.  Our  new  roller  chain  is  especially  adapt- 
ed for  light  Motor  Vehicles, 

SEND  FOR  OATALOOUl. 

K.  FBAKKIim  PETBB80N,  SalSB  Agent. 
305  Lake  St..  CMoago,  Bl. 

BALDWIN  CHAIN   CO.,   WORCESTER,    MASS.p   U.S.A. 


Locobile** 

^^^"^  Automobiles 


A  Special  Oil  for  Special  Vse. 
A  Clean,  Smooth  Lubricant. 
For  Steam  or  Gasoline  Cylinders. 


DcUvtred  ttA6j  for   use  in  Quari,  Two  Quart  and  Gallon  Cans  wiih  patent  screw  lop  and  spout, 

isend  for  Sample.  *  G.  E.  HALL,  211  Centfe  street,  New  York, 


» 


TIT  ANTED.— Fo/.  /.  M?.  /.  Vo/.  2,  Nos,  5,  tf,  7.  S, 
"  9,  /o,  and  Vol.  j,  No.  i.  A  new  number  of 
the  weekly  will  be  given  in  exchange  for  any  one  of 
these,  if  in  good  condition,  and  for  Vol.  l,  No.  l, 
four  numbers  will  be  given  if  in  good  condilion, 
HORSELESS  AGE,  American  Tract  Soctetj 
Building.  Nassau  and  Spruce  Streets,  New  York, 


Volume  I,  No.  1. 

PARTIES  having  copies  of  the  November,  1895, 
*  number  of  Thb  Hobsblkss  Ags,  which  tbej 
axe  willing  to  sell  or  exchange  for  later  numbers,  ar* 
requested  to  communicate  with  the  publisher. 


EXPLOSIVE  MOTOR  NUMBER 


January  17th,  1900. 


LEADING    ARTICLES 


The  Hydrocarbon  Eng"ine  as  a  Source  of  Energ^y,  by  Elwood  Haymes. 

General  Deductions,  by  Henry  W.  Struss. 

The  Gasoline  Engine  Indicator  Diagram*  by  E.  C.  Oliver. 

Vaporizers  and  Carbureters,  by  Herbert  L,  Towle. 

Ig^nition  and  Ignition  Troubles,  by  P.  M.  Heldt. 

CoiSs  and  Sparks,  by  E.  J.  STODDARa 

The  Vibration  of  Explosive  Motors,  by  Herbert  L.  Towle. 

Gasoline  and  Gasoline  Mixtures,  by  K.  J.  Stoodard. 

Multi-Cylinder  Engines,  by  P.  M.  Heldt. 

Gasoline  Vaporizers  and  Carbureters,  by  Henry  W.  Struss. 

Balancing  a  Motor  Carriage,  by  E.  C.  Oliver, 

Explosive  Motor  Data,  by  R.  I.  Clecg. 

An  Explosive  Motor  in  Detail,  by  R.  I,  Clegg. 

72  pp.      PRICE,    to   CENTS,  Stamp*  or  Coin* 

FSUBSCRIBE  FROM  JANUARY  1st,  AND  YOU  WH.L  GET  THIS   NUMBER.     $2.00  A  YEAR. 


The  Horseless  Age, 


150  Nassau  St*.    New  York. 
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STEAM  IS  THE  BEST  POWER  FOR  AUTOMOBILES 


Steam   Motor  Wagon, 


THIS  STYLE  NOW 
READY. 

OTHER  STYLES  TO 
FOLLOW. 


<tr 


M 


irLd 


^,- 


.t' 


T^HE  Carnage  jlliistrated 
*  here  is  one  ihat  will  sat- 
isfy the  most  critical,  for  in  it 
IS  combinef!  the  linest  carriage 
work  and  the  best  machinist 
skill  and  workmanship,  and  it 
is  the  most  practical  atii  satis- 
factory pleasure  carriage  one 
!  an  have. 


FOR  FULL  PARTICULARS  AND  PHOTOGRAPH  ADDRESS 

STANLEY    MANUFACTURING    CO., 

No.   1  17   LINCOLN   STREET.  BOSTON,  MASS, 


A    PERFECT   AUTOMOBILE    EQUIPMENT. 


THE 


EMPIRE  BALL-BEARING  AXLE 


AND 


ROBERTS'   WHEEL. 


PATENTED. 


ttstad  bf  actttaf  use 
uniftr  aft  cfassea  of 
rehicies.  gmngperftct 
tatisfact/M. 


itp*eiaffy  adapted  tt> 
aafa/tiob/f6i  Ottd  heai/y 
trucka.  /tames  of 
usertand  teiUmonialt 
furni»h6t/  ott  opplieQ- 

UOR, 


NONE  SO  KEAR  ANTI-FRICTION. 

SUPERIOR  TO  ANY  OTHER  AXLE   FOR  ALL  KINDS  OF 

MOTOR    VEHICLES, 


AXLE    DEPARTMENT. 


THE  CHICAGO  SCREW  CO., 

Address  all  communications  to  the  Company. 


CHICAGO,  ILL. 

Send  for  Catalogue. 


THE  WEW  YORK 

PUBLIC  UBRARY 


MTOR,  LENOX  AND 
TILAEM   FOUNOATIOMS. 


THE  HORSELESS  AGE 

EVERY  WEDNESDAY. 
DEVOTED  TO  MOTOR  INTERESTS. 


Vol,  VI. 


NEW  YORK.   MAV    23,    1900. 


No.  8. 


THE    HORSELESS    AGE. 

JL  F.  ISGEfiBOIiI%  Editor  uid  Fropzietor. 

PufltiCAtioN  Orricx: 

AmnticAK  TiACT  Society  Building,     -     150  Nassait  Stveit, 

NEW    YORK. 

HERBERT  UDO  TOWLE,  JlitaoIit«  EOllot. 


SUBSCRIPTION.  tQ*.  Ti»  Unitbd  States  and  Cawada, 
$3.oo  A  year,  in  Advance.  For  all  foreiga  counttie* 
induded  in  the  Postal  Union,  $3,00^ 

COMMUNICATIONS,— The  Editor  will  be  pleased  to  receiv* 
communications  on  trade  topics  from  any  authentic 
source.  The  correspondent's  name  should  in  all  cases 
■fee  given  As  an  evidence  of  good  fftith.  but  will  not  be 
pablisbed  jf  specially  requested. 

tW  One  week's  noUce  required  for  discontinuance  01   change 

of  adventsementg, 


The  HouxLiss  Age,  150  Nassau  Street,  New  York. 
Bnteied  at  tb«  New  Yoik  poAt-office  as  Escond  claaa  caAttn. 


■on  account  of  ibm  excc««l-v-e  fUsconnia  ctiarvatf 
br  MvTr  Tork  baaks  oti  B^xiall  check*  andcr  tliclr 
■•ir  ralCt  •nbacrliicra  nre  rvqncated  to  remit  ttf 
roat  oaic«  or  ext»re«a  tuoue^r  order  or  Z*.  T.  drafts 

The  Acetylene  Motor  Number  will  appear  June  20. 


Patents  and  the  Public. 


Without  doubt  our  correspondent  in  anothef  column,  who 
deplore*  the  muiriplicity  of  obsiructive  patents  on  motor 
vehicles,  and  seeks  information  as  to  the  direction  in  which 
lie  will  find  these  least  numerous,  voices  the  thought  and 
wishes  of  a  substantial  contingent  among  our  readers.  It  is 
certainly  very  lantaliitng  to  the  experimental  builder  of  a 
carriage,  when  he  has  made  up  hts  mind  as  to  just  what  wiH 
fill  tlie  bill  in  a  given  place,  to  find  that  some  other  fellow 
has  hit  on  the  same  thing  before  hini  and  has  secured  to 
himseU  the  exclusive  right  Co  use  it  If,  as  is  not  unlikely. 
tW  laic  ciitncr  has  spent  some  lime  and  perhaps  money  in 
dc^-eloping  the  idea,  before  he  finds  that  he  has  been  antici- 
)»at<d,  his  disposition  to  regard  the  letters  patent  guardinf; 
it  as  a  hindrance  In  (rcr  invenlion  h  at  lea^t  natural. 


The  trouble  is,  however,  that  in  most  cases  this  same  ex- 
perimenter no  sooner  evolves  an  idea  which  is  genuinely 
original  than  he  hies  hinj  to  the  Patent  Office  and  fortifies 
his  title  to  it  with  every  fence  and  harrier  which  the  in- 
genuity of  hiniscH  and  Uis  lawyer  can  erect.  He  has  been 
hampered  by  other  men's  patents,  but  he  is  not  at  all  averse 
to  taking  out  a  patent  himself,  and  in  fact  is  likely  to  regard 
it  as  no  more  than  his  just  due  in  compensation  for  the  labor 
he  has  undergone.  This  being  the  case,  he  can  hardly  com- 
plain, n  he  has  started  lale  he  has  at  least  the  benefit,  i£  he 
chaoses  to  avail  himself  of  it.  of  his  predecessors'  experience, 
and  he  is  not  assuming  risks  commensurate  with  theirs.  He 
has  possibly  less  opportunity  for  a  financial  "strike,"  but  he 
is  certainly  not  Staking  his  all  on  one  cast  of  the  die. 

Inventions  of  the  sort  under  discussion  may  be  of  two 
classes:  They  may  be  practical,  in  which  case  they  are 
probably  put  to  use  as  soon  as  patented,  or  before,  and  their 
patents  serve  an  effective  purpose;  or  they  may  be  imprac- 
tical, in  which  case  ilie  patents  on  them  serve  no  other  end 
than  to  keep  others  irom  attempting  the  same  thing.  If  the 
impractical ity  is  fundamental,  the  patent  is  really  a  public 
benefit.  If,  however,  the  invention  is  impractical  only  iti 
its  details  and  embodies  a  really  useful  principle — a  thing 
which  often  happens — either  the  subsequent  inventor  must 
modify  the  details  so  as  to  use  the  principle  while  avoiding 
the  patent,  or  he  must  perforce  make  terms  with  the  pat- 
vultie-  As  in  its  then  existing  form  the  patent  is  probably 
worthless,  this  should  not  ordinarily  be  difficult.  Either  the 
patent  can  be  purchased  outright,  or,  by  patenling  a  neces* 
sary  improvement  on  it,  one  or  the  other  patentee  can  op- 
erate both  patents  under  licence.  In  (be  case  of  a  patented 
invention  originally  designed  lor  another  purpose,  its  use 
in  modified  form  for  a  service  other  than  at  first  intended  will 
not  injure  the  patentee,  and  an  exclusive  license  for  such  use 
will  in  that  case  amouni  in  effect  In  a  separate  patent. 

The  idea  thM  patents  are  in  the  nature  of  class  legislation, 
for  Ihe  benefit  of  Ihe  few  at  the  expense  of  the  many,  is  more 
common  among  consumers  than  it  is  among  inventors,  tven 
when  those   inventor-'^  find  themselves  forestalled  by  others. 
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By  whomsoever  held,  it  is  in  the  main  fallacious.  Inventions 
do  not  grow  on  bushes,  perfected  and  ready  for  commerce. 
Most  of  them  cost  a  large  amount  of  time,  study  and  money. 
If  as  soon  as  they  were  perfected  some  one  else  could  step 
in,  and  with  a  tithe  of  that  initial  outlay  produce  the  same 
article  in  competition,  inventors  would  hesitate  longer  than 
they  do  before  shaking  dice  with  the  goddess  Fortuna.  The 
consumer  who  complains  of  the  royalties  he  pays  would  in 
all  reasonable  likelihood  not  be  using  the  product  in  ques- 
tion at  alt  were  it  not  for  those  royalties. 

On  the  same  grounds  are  to  be  justified  the  patents  on 
alternative  forms,  when  inventors  select  the  best  form  for 
a  given  device  and  then  patent  related  but  inferior  forms  to 
shut  out  competition.  Aside  from  these,  however,  it  is  not 
obvious  how  the  large  class  of  patents  on  impractical  or 
unworked  devices  is  to  be  defended,  otherwise  than  on  the 
ground  that  it  is  an  unavoidable  concomitant  to  the  work- 
ing of  the  system.  It  is  not  in  accord  with  abstract  justice 
that  the  inventor  of  a  useful  device  should  have  to  pay  money 
to  the  inventor  of  a  useless  device,  merely  because  the  latter 
"got  there"  first;  but,  while  it  works  hardship  in  individual 
cases,  it  is  not  probable  that  any  large  public  interest  is 
thereby  sacrificed,  and  we  have  not  heard  of  any  feasible 
proposition  for  doing  away  with  that  feature  while  retaining 
the  system.  To  require  that  a  patent  be  worked  or  an- 
nulled, as  is  done  in  some  countries,  would  seem  to  have 
nearly  as  many  possibilities  of  injustice  as  the  other  plan, 
and  to  invite  evasion  besides. 

Wc  imagine  that  the  class  chiefly  interested  in  the  question 
raised  by  one  correspondent  will  be  those  who  are  construct- 
ing vehicles,  not  for  future  gain,  but  for  their  own  private 
use  and  satisfaction.  Those  who  are  inventing  and  building 
for  the  market  must  conform  to  the  rules  of  the  game;  but 
the  amateur  has  most  often  no  wish  to  precede  his  work  by 
an  investigation  of  patents.  If  he  is  aiming  at  novelty  he 
had  much  better  do  so;  but  if  he  wishes  only  to  produce 
something  that  will  go,  and  to  tempt  Fate  with  novelties  as 
little  as  possible,  he  is  likely  to  think  the  motor  vehicle  a 
difficult  field.  The  main  trouble  is  that  it  is  so  recent,  and 
very  few  useful  patents  on  it  have  yet  lapsed.  Wagons  and 
motors  and  differential  gears  are  not  new,  but  the  combina- 
tion of  these  in  a  self-propelling  entity  calls  for  invention, 
and  most  of  the  inventive  ideas  which  have  been  spent  on  it 
thus  far  are  still  private  property.  In  stationary  and  marine 
gas  engines,  in  electric  motors  and  storage  batteries,  and  in 
steam  engines  of  almost  any  sort,  the  individual  builder  has 
a  reasonably  unfenced  field,  but  in  motor  vehicles  he  has  a 
real  problem,  and  we  hope  that  any  of  our  readers  who  have 
had  experience  in  this  line  will  contribute  it  for  the  benefit 
of  their  fellow  workers. 

WANTED. 

special  contributors  to  The  Horskless  Age  on 
all  important  subjects  relating  to  Motor  Vehicles. 
Fair  compensation.  Address  The  Horseless  Af^E, 
150  Nassau  Street,  New  York. 


Not  Fool- Proof. 


Two  stories,  which  may  or  may  not  be  true,  have  lately 
appeared  in  the  papers  about  electric  cabs  which  started  with 
their  passengers,  ladies  in  each  case,  and  could  not  be  stopped 
till  the  batteries  had  "run  out."  One  was  in  the  high  speed 
and  carried  its  victims  out  into  the  remotest  suburbs  of  Bos- 
ton, whence  they  sadly  returned  by  the  steam  cars.  The 
other  was  running  more  slowly,  and  as  it  was  evening  the 
driver  was  able  to  go  round  and  round  the  block,  the  ma- 
chine finally  stopping  within  a  door  or  two  of  his  "fare's" 
destination,  which  she  entered — being  bidden  there  to  a 
dinner — just  as  the  other  guests  were  leaving  the  table. 

We  confess  to  entertaining  some  doubt  as  to  the  authen- 
ticity of  these  tales,  though  neither  is  intrinsically  impossible. 
Two  others  have  appeared,  however,  concerning  mishaps  to 
vehicles  not  electric,  the  reasonableness  of  which  is  mourn- 
fully evident.  In  one  case  a  steam  carriage  balked  and  its 
driver,  thinking  the  burner  flame  had  blown  out,  applied  a 
match.  An  explosion  followed,  and  the  machine  "took  fire" 
and  was  somewhat  damaged  before  the  flames  were  extin- 
guished. In  the  other  case  a  steam  carriage  had  just  been 
housed,  apparently  all  being  well,  when  without  warning  the 
gasoline  tank  blew  up  and  instantly  caught  fire.  The  confla- 
gration was  quickly  subdued,  when  it  was  found  that  a  leak 
had  occurred  near  the  tank,  and  the  gasoline,  taking  fire, 
had  heated  the  tank  till  the  latter  blew  up  from  the  pressure 
of  the  vapor  within. 

The  former  of  these  accidents  may  be  trusted  to  point  its 
own  moral.  If  the  flame  under  a  boiler  is  blown  out,  either 
it  must  be  relighted  at  once  or  the  gasoline  must  be  shut 
ofl  till  the  operator  gets  ready  to  apply  the  match.  Other- 
wise the  inevitable  will  happen.  The  moral  of  the  second 
mishap  is  the  one  pointed  out  by  our  correspondent  "Steam 
Carriage"  not  long  ago,  namely,  that  all  glands,  couplings 
and  pipe  fittings  about  a  steam  vehicle  must  be  made  tight 
and  kept  tight.  There  is  nothing  impossible  about  this,  and 
the  need  of  it  is  much  more  imperative  than  in  carriages 
with  explosion  motors,  where  a  leakage  simply  wastes  gas- 
oline without  jeopardizing  the  vehicle's  occupants. 


Perfection  Near  at  Hand. 


It  is  with  a  feeling  of  decorous  elation  that  we  invite  our 
readers'  attention  to  the  invention,  shown  in  another  col- 
umn, which  supplies  the  last  great  need  of  the  motor  vehicle. 
Builders  and  users  alike  have  long  felt  that  the  one  bar  to  the 
instant  and  universal  popularity  of  the  new  locomotion  has 
been  the  crude,  "sawed-off"  appearance  of  the  machines  that 
have  been  foisted  on  the  public.  But,  as  often  happens,  the 
most  obvious  remedy  has  been  the  one  to  be  overlooked;  and 
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not  until  ihe  bright  gtniiis  oS  Emile  Langrenn*  discerned 
that  lilt  true  rccoticiliation  of  the  aesthetic  and  the  mechan- 
ic*] lay  in  the  addition  of  a  mechanical  horse,  with  the  mo- 
tive power  placed  inside  of  it.  has  the  problem  evoked  any 
solutions  worthy  of  the  name.  The  day  of  the  "horsrlts*'" 
carriage  Is  done.  It  only  remains  to  improve  the  auto-moinr 
horse  so  (hat  it  will  aulomaikally  run  away  when  it  raeciB 
automobiles  of  the  Philistine  sort,  and  balk  and  kick  out  ihe 
dashboard  when  given  loo  much  work  to  do.  The  tweniieth 
century  motor  will  th«i  be  a  perftclcd  thing. 


The  Construction  of  a  Jump  Spark 
Coil. 


Baltimore  Parks  Barred, 


The  Park  Board  o{  Baltimore  has  made  a  rule  excluding 
stMm  and  gasoline  vehicles  from  the  parks  of  that  city  on 
account  of  the  supposed  greater  liability  of  these  vehicles  to 
frighten  horses.  Elcclrie  carriages  are  admitted  as  before. 
The  new  regulation  has  aroused  the  hostility  of  the  owners 
of  motor  carriages  Lhus  discriminated  against,  and  there  is 
talk  oi  legal  resistance  to  it,  M.  Gillet  Gill,  a  well-known 
business  man  of  BaltJniGre,  who  is  the  owner  of  three  steam 
vehicles,  said  in  a  recent  interview: 

Accordin^r  to  the  fccord  kept  by  niy  cyclometer  I  have 
traveled  j,ooo  miles  in  my  steam  carriage.  I  estimate  that 
T  have  passed  zo  carriages  in  every  mile  o{  thai  travel. 
Probably  six  out  of  even-  hundred  horses  that  pass  an  auto- 
mobile will  prick  up  their  cars,  about  four  will  shy  at  the 
horseless  carriage  and  ore  out  of  the  hundred  will  prance  and 
shy  off  at  the  side.  Of  course,  as  horses  become  more  accus- 
tomed to  the  automobiles  the  liabiiity  of  their  becominK 
Crifthlened  is  that  much  lessened.  I  have  not  yet  caused  a 
runaway,  and  T  ha\e  observed  that  thoroughbred  horses  have 
shown  less  fear  than  those  of  commoner  breed. 

The  matter  hag  excited  some  comment,  and  a  writer  to  the 
Baltimore  Sun  has  the  following  to  say  about  it: 

I  think  there  are  not  very  many  automobiles  in  Balti- 
rinore.  bnt  they  have  many  friends,  and  the  few  horse  owners 
»ho  have  fractious  horses,  that  they  acknowledge  they  can- 
lot  control,  will  find  out  that  the  park  does  not  belong  to 
them  alone,  and  that  others  have  some  riRht  to  be  there. 
I  bclitve  a  htirsc  that  will  run  away  at  the  sightofan  "autu" 
is  a  dangerous  animal,  likely  to  cause  great  damage  to  life 
and  property,  and  should  not  he  allowed  in  the  park.  This 
is  where  the  shoe  pinches,  and  the  people  who  are  now  mak- 
ing the  kick  against  motors  are  owners  of  horses  which  they 
cannot  control, 

r  trust  that  the  Park  Board,  in  the  near  future,  will  modify 
lhi<i  new  nile,  as  it  strikes  me  that  it  is  discriminating  in  favor 
I  of  the  fractious  horw.  T  am  not  the  lucky  owner  of  either 
'a  horse  or  a  motor  carriage,  but  like  to  see  fair  play.  We 
ran  all  remember  that  it  was  only  a  few  years  ago  that  horses 
were  more  frightened  at  bicycles  and  electric  cars  than  they 
ar-r  now  at  the  motor  carriages. 


Helping  the  Beginner. 


In  view  of  the  tendency  of  automobiles  to  run  into  stone 
fences,  we  suggest  to  the  Reading  builders  of  those  con- 
trivances that  thffy  add  a  fence-jumping  attachment  to  their 
lateM  models.  It  should  be  arranged  so  that  by  pressing  a 
hmton  the  machine  would  instantly  leap  over  a  fence  in^stesd 
of  bumping  into  :t.  The  sudden  stop  against  a  fence  is  apt 
to  jar  one.  A  plunge  into  a  hay  st.ick  or  a  ploughed  field 
•  ivQUld  be  much  easier.— Re'ading  (Pa.)  Telegram. 


By  E.  J.  Stoddard. 


tNTRODUCTORV    ARTtCLE. 


The  Ruhmkorff  coil  has  been  made  for  the  labocatory  and 
lecture  room,  and  its  construction  has  been  the  exercise  and 
the  pride  of  the  scientific  dilettante.  We  find  much  curious 
and  wonderful  lore  as  to  its  performance  and  the  mode  of 
operation  of  tts  parts,  but  no  complete,  practial  working 
theory. 

1  propose  to  describe  the  making  of  a  conventional  coil 
that  may  be  used  to  ignite  the  charge  in  a  gas  engine.  It  Is 
not  the  best  form.  That  rests  in  speculation,  though  the  way 
Is  clearly  blared  to  its  adaptation  to  practical  purposes.  But 
the  construction  1  shall  describe  will  answer  the  purpose,  if 
carefully  made  and  cared  for.  One  should  continually  keep  in 
mind  that  he  is  to  exercise  minute  care  in  every  particular,  and 
that  cleanlincfis  is  important. 

When  we  corac  to  wind  on  the  wire  of  the  secondary  coil,  we 
shall  want  to  test  each  layer,  not  only  to  find  whether  or  not 
the  circuit  is  continuous,  but  also  to  discover  any  defective 
joint  that  may  be  present.  We  shall  therefore  require  a 
measuring  instrument  adapted  to  this  purpose.  I  have  found  a 
?ine  galvanometer  uwful  for  this,  as  well  as  for  quite  a  number 
of  other  purposes.  I  will  therefore  describe  an  instrument  of 
this  kind  which  is  ctiiite  easy  to  make  and  which  E  have  found 
efficient. 

Fig,  1  is  a  perspective  view  of  such  a  galvanometer ;  Fig.  3 
is  a  section  through  the  needle  box  and  base ;  Fig.  3  is  a  top 
plan  view  of  the  base;  Fig.  4  is  a  bottom  plan,  and  Fig.  5  a  side 
elevation  of  the  needle-carrying  disk,  and  Fig.  6  shows  the 
galvanometer  connected  with  a  graduated  resistance  board. 

A  is  a  base  board  10  or  12  in.  square,  having  a.  circular  de- 
pression B  (Figs.  2  and  3)  at  its  center,  and  extending  about 
half  way  through  C  Is  a  circular  board,  of  disk,  a  little  less 
in  diameter  than  the  width  of  the  base  board.  At  the  base  of 
the  board  C  is  a  small  circular  projection  c.  adapted  to  fit  into 
the  depression  B  in  the  base  board  A.  The  boards  A  and  C 
may  be  readily  formed  on  the  speed  lathe  by  any  One  having 
even  a  small  degree  of  facility  in  tarnlng. 

D  is  a  narrow  box  extending  diametrically  across  the  board 
C-  This  box  may  be  an  inch  broad,  and  consists  of  the  two 
sides  and  ends,  with  the  disk  C  forming  its  bottom,  and  is 
adapted  at  its  upper  edges  to  receive  a  glass  plate  which  forms 
its  cover. 

The  magnetic  needle  will  be  placed  in  this  box,  and  be 
shielded  thereby  from  drafts  of  air,  while  the  position  of  the 
needle  may  be  obi^jcrved  through  the  glass  cover.  Before 
securing  tlie  box  frame  upon  the  board  C.  a  dozen  turns  of 
fine  insuhtti^d  wire.  g.  are  wound  around  it  longitudinally  over 
and  under.    Xo.  30  German  silver  wire  may  be  used. 

E  is  a  sewing  needle  driven  vertically  upward  (hrough  the 
center  of  the  board  C,  and  extending  toward  the  top  of  the 
box  D  inside  the  said  box.  F  is  a  piece  of  steel  bowed  up  at 
its.  center,  a^  at  f  and  inclfning  from  its  center  slightly  down- 
ward to  each  end.  The  temper  may  be  drawn  to  shape  the 
•^teel,  and  the  piece  then  heated  to  a  red  heat  and  dropped  into 
water  to  restore  the  temper.  Now  hold  one  end  of  the  piece 
of  steel  F  upon  a  pole  of  a  dynamo,  and  then  balance  it  tipon 
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the  point  of  the  needle  E,  and  we  have  a  magnetic  needle.  It 
may  be  balanced  by  weighting  it  with  pieces  of  wax. 

The  ends  of  the  wire  forming  the  coils  g  are  secured  to  bind- 
ing posts  h  h,  on  the  board  C. 

A  semicircle  upon  the  base  board  A,  at  the  edge  of  the 
board  C,  should  be  graduated  into  spaces  corresponding  to  say 
5  degrees  each,  and  a  piece  of  metal,  i,  may  be  secured  in  place 
to  ser\'e  as  a  pointer. 

Having  constructed  this  simple  device,  we  have  a  delicate 
and  efficient  galvanometer. 

It  is  operated  in  the  following  way: 

The  base  board  is  turned  until  the  needle,  pointing  north- 
ward, comes  to  rest  along  the  center  of  the  box  D,  and  directly 
in  line  with  the  upper  turns  of  the  coil  g,  with  the  pointer  i  at 
the  zero  of  the  scale.  The  current  to  be  measured  is  then 
sent  through  the  coil  g  by  making  connection  with  the  binding 
posts  h  h.  The  needle  F  immediately  turns  upon  its  pivot  and 
strikes  against  the  side  of  the  box.  The  board,  or  disk,  C  is 
now  turned  until  the  magnetic  needle  F  is  again  at  rest  along 
the  center  of  the  box  D.  The  current  passing  is  proportional 
to  the  sine  of  the  angle  indicated  by  the  pointer  i. 

The  following  is  a  table  of  sines  from  o  to  90  degrees,  ad- 
vancing by  5  degrees.  Intermediate  values  may  be  interpolated 
by  simple  proportion: 


Angle. 


Sine. 


Angle. 


Sine. 


0 

.0 

50 

.766 

5 

.872 

55 

.8192 

10 

.1763 

60 

.866 

IS 

.2588 

65 

.9063 

20 

■  342 

70 

■9397 

25 

.4226 

75 

.9659 

30 

-5 

80 

.9848 

35 

.5736 

85 

.9962 

40 

.6428 

90 

I. 0000 

45 

.7071 

The  above  described  arrangement  is  suitable  only  for  very 
small  currents  and  it  gives  only  the  relative  values ;  which, 
however,  is  sufficient  for  testing  the  secondary  wire  of  a  spark- 
ing coil.  For  such  purposes  as  testing  batteries,  measuring 
their  internal  resistance,  the  current  they  will  give  out,  etc.,  we 
may  construct  a  graduated  resistance  board  like  that  shown  at 
G,  Fig.  6.  This  consists  of  a  number  of  binding  posts,  j.  arranged 
in  pairs,  the  posts  of  each  pair  being  placed  perhaps  i  ft  apart. 
Wires,  k,  k,  of  varying  diameters  extend  between  each  pair  of 
,  posts  j.  One  of  the  wires,  k,  is  interposed  in  the  circuit,  the 
current  of  which  is  to  be  measured,  and  the  coil  of  the  gal- 
vanometer is  connected  to  the  binding  posts  at  its  end  so  as  to 
form  a  shunt  circuit,  as  shown  in  Fig.  6.    A  current  is  now 
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FIG.   4. 


FIG.    5. 


sritt  ihiough  the  main  circuit,  in  which  is  placed  a  standard 
j.mnietcr,  and  the  corresponding  deflection  of  the  galvanometer 
iioled,  and  recorded  upon  the  base  board  under  ilic  wire 
k  used.  Having  got  one  reading  in  this  way  the  ammeter  may 
be  dispensed  with  and  the  current  measured  by  the  galvanom- 
lAtT.  Each  of  the  wir«S  k  is  standardized  in  tlic  same  way. 
Ir.  this  manner  we  may  construct  a  reliable  instrument  that 
nias'  be  read  for  currents  ranging  from  a  smalt  fraction  of  an 
ampere  to  perhaps  loo  amperes. 

For  measuring;  the  internal  resistance  of  ballenes  one  would 
need  a  standard  resistance  of  perhaps  half  an  ohm,  For  this 
pnrpnsc  he  might  use  a  German  silver  wire,  No,  20  B.  &  S.,  3 
ft.  7  in.  long,  and  call  its  resistance  half  an  ohm  until  he 
could  Compare  it  wiih  some  standard  rcf^i^tance. 

In  the  next  article  I  shalJ  take  up  the  practical  construction 
of  tJre  coir. 


THS   RAOtlVAL    VOtTtJHI. 


A  patent  on  an  "automobile  truck."  issued  not  long  ago. 
impresses  one  as  .rambining  in  more  than  ordinary  degree 
the  elements  of  what  should  not  be  done  in  the  matter  of 
running  gear.  The  inventor  sets  forth  the  purpose  d(  his 
invention  as  directed  especially  to  "the  arrangement  of  de- 
vices by  which  I  attain  ease  in  steering  the  vehicle."  The 
truck  in  question  h  electrically  propelled,  and  the  benefits  to 
he  derived  from  a  successful  device  to  lighten  tlie  labor  of 
(Jeflfctitig  the  heavily  loaded  steering  wheels  will  at  Once  be 
admitted,  since  one  of  the  restrictions  on  the  speed  of  such 
trucks  is  in  the  fact  that  the  ordinary  reducing  gears  between 
tht*  hand  wheel  and  the  steering  axle  take  so  long  to  oper- 
ate, The  inventor,  knowing  this,  points  out  very  truthfully 
thut  "to  turn  a  single  wheel,  especially  ii  there  be  no  great 
weight  upon  it,  is  much  easier  than  to  turn  two  wheels  at 
opposite  ends  of  a  single  rigid  axle";  and  this^  principle  is 
(he  one  utilized  in  hi";  invention, 

The  general  arrangement  is  evident  from  the  drawing. 
Its  leading  Feature  consists' in  the  use  oi  two  large  wheels 
on  an  axle  under  the  middle  of  the  body,  which  wheels 
carry  the  major  part  of  the  weight  of  the  truck,  wliile  steer- 
ing is  eflFecled  by  two  small  wheels  under  the  body  and  in 
the  center  line  oi  the  truck,  one  being  a  "kader"  and  the 
other  a  "trailer."  and  both  being  pivoted  ao  as  to  swivel 
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about  vertical  axes.  The  remarkable  feature  of  the  arrange- 
ment is  that  these  small  steering  wheels,  which  are  ex- 
pressly stated  to  be  loaded  as  lightly  as  possible,  are  the 
driving  wheels  as  well,  and  the  large  wheels  amidships  are 
free  on  their  axles  like  any  ordinary  truck  wheels,  and  serve 
merely  to  take  the  weight  off  the  drivers.  As  any  one  can 
see,  the  small  wheels  would  not  be  a  success  if  heavily  loaded, 
but  it  is  not  at  all  clear  how  they  are  to  pull  the  thing  around 
unless  they  are  heavily  loaded.  The  invention  specifies  a 
pair  of  motors  on  each  steering  wheel,  one  on  each  side  of 
the  forks,  and  of  course  the  front  and  rear  wheels  are  inde- 
pendent. This  being  the  case,  it  does  not  take  a  great  effort 
of  imagination  to  picture  one  end  of  the  truck  as  sagging 
under  a  badly  trimmed  cargo,  and  the  wheel  at  the  other  end 
spinning  around  and  scattering  dirt  and  stones  in  its  futile 
effort  to  grip  solid  ground.  It  is  a  reasonably  safe  guess 
that  before  this  truck,  if  it  is  ever  built,  has  run  very  long, 
the  four  small  motors  on  the  steering  wheels  will  be  dis- 
carded in  favor  of  one  or  two  large  ones  geared  to  drive  the 
middle  wheels. 

But  if  the  inventor  showed  himself  somewhat  at  fault  in 
the  matter  of  the  driving  wheels,  he  achieved  no  better  suc- 
cess with  his  steering  gear.  No  requirement  of  motor  vehi- 
cle design  is — or  ought  to  l>e— better  known  than  that 
when  the  vehicle  is  following  a  curved  path  the  lines  pro- 
longing the  axes  of  all  the  wheels  must  either  intersect  in  a 
point  or  pass  through  the  same  vertical  line.  If  the  wheels 
are  of  the  same  size  and  swivel  on  vertical  studs,  they  will 
do  the  former;  otherwise  they  will  do  the  latter.  But  our 
inventor  provides  a  separate  lever  for  swiveling  each  wheel, 
and  proposes  under  ordinary  conditions  to  turn  the  front 
one  alone,  innocently  adding  that  "at  the  same  time,  if  he 
desires,"  the  driver  may  turn  the  other  one  to  "assist"  in 
directing  his  course. 

Precipitancy  of  this  sort,  in  applying  for  patents  before 
the  inventor  knows  whether  his  ideas  are  good  or  worth- 
less, benefits  no  one  but  the  patent  attorney.  The  inventor 
with  an  idea,  however,  is  a  notoriously  intractable  subject, 
and  if  the  idea  is  worthless  he  may  be  considered  as  having 
fulfilled  his  earthly  mission  when  his  fate  is  made  a  warning 
and  an  example  to  his  fellows. 


The  French  Automobile  Annual. 

The  1900  edition  of  the  "Annuaire  G^n^ral  de  I'Automo- 
bile"  is  announced  by  its  editors,  F.  Th^vin  and  Ch,  Houry, 
21  Rue  du  Louvre,  Paris.    It  is  a  handy  volume,  containing 


a  large  amount  of  information  useful  to  the  automobilist,  in 
the  way  of  names  and  addresses  of  builders  and  dealers,  of 
liveries,  charging  stations,  repair  shops,  automobile  clubs, 
trade  publications,  taxes,  etc.  A  previous  edition,  which  we 
have  by  us,  has  the  four  leading  divisions  of  builders,  deal- 
ers, local  and  miscellaneous  information,  printed  on  paper 
of  different  colors,  thus  facilitating  reference.  The  previous 
editions  have  confined  themselves  to  the  European  coun- 
tries, but  this  year's  issue  will  contain  information  gathered 
from  the  United  States  also.  There  are  numerous  advertis- 
ing pages  sprinkled  through  the  book,  and  a  peculiar  and 
perhaps  not  wholly  meritorious  feature  is  the  printing  of 
some  of  these  on  cardboard,  so  that  the  book  naturally  opens 
at  those  pages.    The  price,  10  francs  ($2),  is  moderate. 


Steam  Consumption  in  a  Small  Motor. 


In  view  of  the  employment  of  small  steam  motors  for  auto- 
mobile purposes,  the  following  particulars  of  some  trials 
made  in  order  to  determine  the  steam  consumption  of  a  small 
motor  will  be  of  interest.  The  motor  in  question  was  manu- 
factured by  W.  D.  Forbes  &  Co..  of  Hobokcn,  N.  J.,  under 
specifications  of  Col.  £.  A.  Stevens.  It  is  one  of  the  piston- 
valve  type,  5  in.  X  5  in.,  single-acting,  automatic  cut-off  en- 
gines, especially  adaptable  for  torpedo-boat  service  on  account 
of  its  comparative  lightness.  The  engine  weighs  about 
440  lbs. 

The  tests  were  made  in  connection  with  a  surface  condenser 
and  the  condensed  steam  run  into  barrels  and  wdghed.  A 
prony  brake  was. used  10  measure  the  tangential  pull  on  the 
fly  wheel. 

The  governor,  invented  by  F.  W,  Rites,  is  of  such  a  con- 
struction that  it  acts  by  centrifugal  force,  the  inertia  of  its 
reciprocating  parts  and  the  rotary  inertia  itself.  The  control 
which  this  mechanism  exerts  over  the  engine  is  so  perfect 
that  the  greatest  variation  in  speed,  after  its  spring  has  once 
been  set,  is  not  more  than  1.5  per  cent. 

TEST  NITUBBR. 

«  ■  3  4  5  « 

Pressure  «t  Steam  Cheit,  pounds  per 

squareinchaboveatmoiphere...  .      So*        So*         So-        So'        me*        too* 

RevolutioDS  per  minute 446-0     443-5      eio'o     6avo    605-8     600*3 

Mean  EfTective  Pressure,  pounds  per 

square  i^h.  35-5,      54-04      35-4a     4875     94-19     *>"53 

Indicated  Horsc-Power=I.H.P....     7-732    11 674    10-54B   14-81:^    s&oe?     18-005 

Brake  Horse- Power=B.H.P 6-250     io-»8i     9*883    14*179    »4-9S«     16-760 

Total   Consumption,  pounds   water 

perhoor.... 378-      504-       502-      663'©     6j»-o     rja'o 

Total  Water  Consumption  in  pounds 

per  hour  per  I.H.P. 48-89     43*i8     47"59     44"      4<t»3     4»'76 

Total  Water  Consumption  u  pounds 

per  hour  per  B.H.P 60*48     4^-01     so'79     4676     44*94     44*87 
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COnnUNlCATIONS. 


Patents  Not  Wanted* 


Ozone  Park,  L.  I.,  May  15. 
Editor  Horseless  Age: 

It  seccns  to  me  that  a  most  timely  subject  for  The  Horse- 
less Age  or  some  of  its  able  correspondents  would  be  to 
de^ne  the  $ta.iu«  of  tbc  horseless  vehicle^  as  relates  to  the 
various  forms  ol  vehicles'  general  priticiples  involved,  and 
what  lines  would  be  safe  to  enter  upon  in  the  construction 
'  oi  u  vehicle  ior  individual  and  general  use^-one  which  would 
nut  be  hedged  in  by  the  tbotisand  and  one  patents,  many  of 
which  are  of  no  practical  value  sind  serve  no  other  purpose 
bm  to  gratify  the  vanity  of  some  would-be  inventor  or  to 
frighten  off  some  timid  inventor  or  investor.  Now,  to  my 
mind,  the  horseless  vehicle  will  never  prove  the  popular  suc- 
cess whidi  it  ought  to  be  until  U  can  be  thrown  open  to  com- 
petitive trade,  like  any  other  manufacturing  business,  wUh- 
oul  being  hedged  in  by  tlie  innumerable  patents  with  which  it 
is  being  surrounded.  At  present  the  horseless  vehicle  is  en- 
tirely beyond  the  reach  of  even  the  fairly  well-lo-do  masses, 
many  o(  whom  would  be  glad  to  own  them,  and  to  whom 
they  would  become  a  source  of  income  as  well  as  pleasure. 
1  liave  mentioned  no  one  kind  in  particular,  but  I  believe  the 
coming  one  will  be  sieam,  as  being  tbc  most  practical  in  its 
simplicity  and  ea^e  of  management  as  well  as  [ram  the  case 
of  obtaining  the  necessary  elements  for  its  Operation,  besides 
being  less  hedged  about  by  obstructive  patents. 

A.  S.  MUNGER. 


The  Two-Cycle  Engrine  Again. 


Buffalo,  K.  y..  May  17. 
Editor  Horseless  Age: 

In  your  April  23  issue  there  is  aii  article  by  C.  P.  Makolm 
in  defense  oi  the  two-cycle  motor.  The  writer,  having  manu- 
factured during  the  last  five  years  a  considerable  number  of 
two-cycle  motors,  also  wishes  to  defend  them,  From  his 
experience  in  marketing  these,  he  is  sure  the  two-cycle  motor 
has  a  good  field  of  its  own  outside  of  vehicle  propulsion,  for 
which  k  )s  not  well  adapted. 

Mr.  Makolm  writes  that  at  present  the^  are  not  at  liberty 
to  publish  ail  the  data  in  connection  with  their  two-cycle 
motor.  Are  we  to  lake  this  to  mean  that  they  have  not  com- 
pleted al!  their  expenments?  If  this  is  the  case,  It  will  be 
tntercsiing  when  he  gets  everything  completed  to  know  just 
how  many  impulses  per  ininuie  Mr.  Malcolm  can  get  from  a 
simple  two-cycle  motor,  not  provided  with  extra  working 
air  pumps,  which  would  make  a  more  complicated  motor 

fthan  a  four-cycle.  He  speaks  of  1.200  to  1,500  revolutions  per 
tninutc  being  easier  for  the  working  parts  ol  the  two-cycle 
motor  than  on  ihe  four-cycle.    While  this  is  probably  so,  I 

bftliould  think  he  is  to  be  very  mucli  congratulated  if  he  suc- 
ceeds in  running  much  above  600  revolutions  per  minute 
without  skipping  impulses. 

Mr.  Malcolm  states  that  in  his  4-in.  stroke  two-cycle  motor 
he  opens  his  exhaust  at  K  i^i.  before  end  of  stroke  and  does 
not  think  he  loses  much  of  the  rotative  effect  (our  two-cycle 
motor  opens  5-^  in.  early).   If  this  is  allowable  on  the  two-cycle 


motor  it  holds  good  on  the  four-cyde,  and  we  have  all  the 
CJctra  time  due  to  the  conversion  of  a  reciprocating  to  a 
roi^^ry  motion,  as  claimed  by  Mr.  Malcolm,  with  the  further 
advantage  of  being  able  to  keep  our  valve  open  for  the  com- 
plete return  stroke.  Let  us  see  what  takes  place  in  a  two- 
cycle  motor  when  the  piston  uncovers  the  ports.  Suppose 
everything  is  tight  (referring  to  sketch)  and  the  terminal 
pressure  at  A  is  40  lbs.  When  piston  arrives  at  B  the  pres- 
sures in  the  cylinder  and  exhaiiM  pipe  have  equalised  them- 
selves- The  volume  of  burnt  gas  in  the  cylinder  has  simply 
expanded  into  the  exhaust  pipe  and  has  in  no  way  emptied 
the  cylinder.  The  piston,  on  passing  from  B  to  C,  uncovers 
the  inlet  port  and  a  quantity  of  explosive  mixture  enters, 
displacing  an  equal  volume  of  burnt  gas.  From  experiments 
the  writer  has  made  he  places  the  quantity  at  less  than  one- 
half  of  the  piston  displacement,  or,  roughly,  one-third  of  the 
space  above  piston  when  down.  The  piston,  on  rising  from 
C  to  B,  is  free  to  stick  back  into  the  base  a  quantity  equal  to 
area  of  piston  time  distance  C  B,  There  will  be  no  further 
inlet  into  base  until  the  piston  has  advanced  beyond  ihis 
point  sulTicicntly  to  produce  a  vacuum  strong  enough  to  lift 
the  inlet  valve,  From  B  to  A  the  piston  actually  forces  out 
a  small  quantity  of  the  new  combination,  and  beyond  that 
point  it  is  a  case  oi  compression  of  old  and  new  mixture  in 
the  ratio  of  about  3  to  1.  It  is  not  a  ditHcult  matter  to 
arrange  a  governor  to  shut  off  the  supply  of  gasoline  so  as  to 
act  on  the  hit  and  miss  principle,  and  of  course  the  motor 
would  be  pumping  air  through  it  when  running  and  not  ex- 
ploding, but  this  would  not  give  the  smooth  motioH  of  a 


-----^--^---^1--- 
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tour-cycle  motor  when  throttled  down.  In  our  four-cycle 
motor  the  writer  has  adopted  the  following  prnportinns  for 
his  cxhausi  valves:  On  cylinders  4  in.,  4!^  in.,  5  in.,  5J4  in. 
and  6  in.  diameter,  800  ft.  per  minute  piston  speed,  the  area 
of  valve  equals  one-tenth  area  of  piston.  Thus,  a  4K-in- 
cylinder  of  15,5  in.  area  would  have  a  valve  of  1.59  m.  area, 
which  is  practically  1  7-16  in.  diameter.  The  valve,  of  special 
cast  iron,  whh  sleel  stem,  has  scat  45  deg.  and  a  width  of 
bearing  equal  to  one-cighih  of  area  fdiameteri^ — Ed.],  stem 
equal  to  one-fifth  and  lift  eciual  to  one-fourth  of  area. 

By  use  of  a  properly  shaped  cam  and  opening  the  valve 
before  the  end  of  the  working  stroke,  so  as  to  free  the  cylin- 
der of  the  terminal  pressure,  there  should  be  very  little  back 
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pressure.  With  a  piston  speed  of  800  ft.  the  velocity,  of  gas 
through  the  valve  opening  is  8,000  ft.  per  minute,  corresponding 
to  less  than  2  oz.  pressure  per  square  inch.  The  valve  should 
open  and  close  quickly,  and  owing  to  the  accelerated  motion 
of  the  piston  the  greatest  opening  should  be  about  the  mid- 
dle of  the  stroke,  while  the  angularity  of  the  connecting  rod 
causes  the  piston  to  pass  the  last  half  of  the  exhaust  stroke 
in  less  time  than  the  last  half;  which  would  tend  to  change 
velocity  of  gas  through  port. 

W.  S.  HOWARD. 


OUR  FOREIGN  EXCHANGES. 


The  Dawson  Oil  Motor. 


Taste  and  Practice. 


New  York,  May  21. 
Editor   Horseless  Age: 

Vour  editorial  in  the  last  issue  is  in  line  with  a  great  deal 
that  has  been  written  in  The  Horseless  Age  about  automo- 
biles having  a  "horse  wanted"  appearance,  and  while  I  agree 
with  the  idea  that  they  should  not  be  built  to  look  so  inten- 
tionally, or  attempting  to  hide  their  character,  I  fail  to  see 
any  good  reason  why  the  lines  of  a  well-designed  horse- 
drawn  carriage  should  not  be  adopted  if  same  has  merit  and 
can  be  so  used.  I  think  it  is  altogether  a  matter  of  taste  and 
dependent  on  the  needs  of  each  case. 

As  regards  the  dash,  it  is  useful  not  only  on  account  of 
protection  from  mud  thrown  by  horses'  feet,  but  also  from 
the  wind  and  weather,  so  why  should  it  be  discarded  or 
made  smaller  if  you  have  nothing  to  replace  it,  especially  as 
there  is  generally  more  wind  to  be  had  in  a  motor  vehicle? 
Designers  of  automobiles  should  be  prepared  to  tear  them- 
selves away  from  former  designs,  if  found  necessary,  but 
they  should  not  shock  our  artistic  feelings  by  clumsiness  of 
design.  Such  a  shock  one  gets  when  seeing,  on  a  vehicle 
showing  plainly  enough  what  it  is,  a  great  big  flat  box  made 
to  look  like  a  dashboard  and  concealing  a  tank.  Would  it 
not  be  better  to  use  an  ordinary  dash  and  show  the  tank 
boldly,  or  else  design  a  graceful  form  of  box  or  dash  that 
makes  no  attempt  at  deception? 

It  is  hardly  to  be  recommended  to  show  more  moving 
parts  of  the  source  of  power  than  can  be  helped,  as  it  is  well 
to  protect  such  from  dust  and  weather;  but  otherwise  it 
should  be  a  matter  of  mechanical  design  whether  to  place 
same  under  the  seat  or  body  of  the  carriage,  or  over  the 
front  part  under  a  hood.  The  former  way  should  not  be  con- 
demned because  more  like  a  horse  carriage,  and  the  latter 
can  be  made  as  graceful  in  appearance  as  any  other  style. 

In  view  of  the  necessity  for  building  automobiles  with  a 
low^  center  of  gravity,  it  is  surprising  that  any  should  be 
built  otherwise,  yet  one  can  see  in  daily  use  a  number  of  elec- 
tric vehicles  with  the  body  up  so  high  in  the  air  that  they 
must  be  in  constant  danger  of  toppling  over,  and  some  day 
will  do  so.    These  have  no  horse  wanted  appearance. 

H.  W.  S. 

The  date  of  the  Acetylene  Motor  Number f 
printed  at  the  foot  of  ^age  i^t  as 

JXTKB  28th, 
ahouid  have  been 

JUNE  20th. 


Few  oil  motors,  among  the  large  numbers  which  have  re- 
cently been  introduced  by  various  inventors  and  manufac- 
turers, possess  more  interesting  deviations  from  existing  ma- 
chines, or  tend  more  convincingly  to  indicate  the  capabilities 
of  the  general  system  upon  which  they  all  work,  than  the 
Dawson  motor.  Among  the  well-known  drawbacks  attend- 
ing the  use  of  internal  combustion  engines  are  their  inability 
either  to  start  themselves  or  to  reverse,  their  failure  to  exhaoat 
completely,  and  their  inflexibility  of  output.  In  the  Dawson 
motor  an  attempt  is  made  to  overcome  or  reduce  these  diffi- 
culties by  the  provision  of  a  compressed  air  system  which  is 
incorporated  into  the  engine  itself.  By  the  means  employed 
the  motor  can  be  started  in  either  direction  by  utilizing  air 
which  has  previously  been  compressed  into  and  stored  in  a 
reservoir;  it  can  be  made  to  recharge  the  compressed  air  res- 
er\-oir  when  desired;  it  can  receive  a  scavenging  charge  of 
air  into  its  working  cylinder  during  a  part  of  the  exhaust 
period,  and  it  can  receive  a  greater  and  a  variable  volume  of 
explosive  charge  during  its  intake  stroke. 

The  construction  of  this  motor  differs  from  those  hitherto 
known  in  the  following  respects:  The  cylinder,  while  still 
working  on  the  usual  four-stroke  cycle,  is  nearly  twice  the 
ordinary  length  and  contains  a  double  piston;  the  bade  end 
of  the  cylinder  is  of  one  diameter,  and  the  front  portion  is 
of  a  larger  diameter  Each  part  of  the  double  piston  is  pro- 
vided with  piston  rings,  and  the  two  parts  fit  into  and  work 
in  their  respective  portions  of  the  cylinder;  the  smaller  cyl- 
inder and  piston  constitute  the  oil  engine  proper,  while  the 
annular  space  which  is  formed  between  the  piston  and  the 
larger  cylinder  enables  that  portion  of  the  engine  to  be  ntlliied 
cither  as  an  air  pump  or,  alternately,  as  a  pneumatic  engine. 
A  passage  leading  from  the  rear  end  of  the  larger  cylinder  it 
provided  with  a  slide  valve,  and  this  valve  is  controlled,  as 
in  a  steam  engine,  by  means  of  an  eccentric,  which  is  driven 
by  the  engine;  the  eccentric  is  mounted  t^on  its  shaft  in  such 
a  manner  that  it  can  be  made  to  assume  a  concentric  poution 
about  the  shaft  or  to  sec-ure  a  reversing  action  upon  die  slide 
valve,  by  being  returned  to  an  eccentric  position,  but  at  an 
angle  of  iSo  degs.  from  its  original  position.  The  slide  valve 
controls  communication  between  the  air  compressor  or  motor 
cylinder  and  a  valve  chest,  and  this  valve  chest  is  connected 
by  means  of  a  pipe  to  an  air  reservoir,  and  also,  by  means  of 
a  port,  to  a  passage  leading  into  the  working  blinder.  The 
valve  chest  contains  two  slide  valves,  which  are  connected 
together,  and  which  are  operated  by  hand;  one  of  these  slide 
valves  controls  the  port  leading  from  the  air  cylinder  to  the 
valve  chest,  and  the  other  controls  the  passage  from  the 
valve  chest  to  the  oil  engine  cylinder;  these  slide  valves  alter- 
nately open  or  close  one  or  other,  or  close  both,  of  the  pas- 
sages which  they  control,  but  the  former  also  acts  as  a  non- 
return valve  from  the  valve  chest  to  the  air  cylinder  when 
it  is  in  its  closed  position.  The  air  reservoirt  which  is  the  only 
portion  of  the  mechanism  otherwise  than  attached  to  and 
forming  a  part  of  the  engine  itself,  is  fitted  with  a  non-return 
valve  controlling  the  passage  of  air  into  the  reservoir,  a  Hand 
lever  for  opening  this  non-return  valve  when  desired,  and  ■ 
safety  valve. 
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The  oil  motor  cylinder  itself  is  fitted  in  very  much  the  usual 
manner,  with  an  atmospheric  inlet  valve,  a  cam-actuated 
exhaust  valve,  and  a  variably  timed  high-tension  electric  igni- 
tion device;  but  the  petrol  is  measured  and  positively  deliv- 
ered to  the  mixing  chamber  by  means  of  a  variable  stroke 
pump,  the  exhaust  cam  and  the  ignition  device  are  arranged 
so  as  to  allow  the  motor  to  work  in  either  direction,  and  the 
governor,  which  is  (like  the  oil  pump  mechanism)  fitted  to 
the  main  shaft  of  the  motor,  is  arranged  so  as  to  cut  off  the 
oil  supply  at  any  desired  speed. 


*<^'0n.  tCHOx  AND 
T.CC  ./4   *=0U«0ATI0N8. 


The  above  general  description  of  this  motor  will  serve  to 
explain  its  general  principles.  We  will  now  proceed  to  a 
more  detailed  account  of  its  construction,  and  for  this  pur- 
pose will  refer  to  the  drawings  which  are  here  reproduced. 

In  Fig.  1,  A  is  a  part  of  the  oil  engine  cylinder,  B  is  the 
air  compressing  and  motor  cylinder  (of  larger  diameter  than 
A),  and  C  is  the  annular  space  which  forms  the  working 
portion  of  the  air  cylinder.  The  piston,  which  is  common  to 
both  cylinders,  is  provided  with  a  connecting  rod  working 
direct  upon  a  crank  shaft  in  the  usual  manner. 


Tm.  *.~iimna  Amngmtai  Ol  V«Iva>. 


Tic.  ^.-^-Gcnenl  Amngnnait  of  tbc  E&siae 
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The  eccfintrie  i  2,  which  is  shown  in  Fig.  i,  and-  more 
clearly  in  Figt!.  3,  4  and  5.  is  mounted  upon  a  shaft  driven 
by  and  at  the  same  speed  as  the  crank  shaft;  the  shaft  D, 
carrying  the  eccentric  block  E  and  strap  K,  is  shaped  in  the 
manner  shown  in  the  drawing  (Figs.  3,  4  and  5)  into  a  kind 
of  oblique  crank,  having  a  scinare  cross  section,  and  as  the 
shaft  is  free  to  move  longitudinally  in  its  bearings^  the  eccen- 


in  the  starting  position  the  eompre^sed  air,  when  allowed  to 
enter  the  valve  chest  from  the  reservoir,  has  a  free  passage 
to  the  slide  valve  j  and  will  start  the  engine  running  in  one 
direction  or  the  oilier,  according  to  the  position  of  the  eccen- 
tric upon  its  shaft;  (h)  that  in  the  charging  position  air  will 
be  drawn  into  the  cylinder  C  from  the  altnosphcre  and  will 
be  forced  past  the  valve  4  to  jhc  reservoir,  provided  that  the 
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FIG.    3.        FOaWARD   POSITION, 

trie  can  be  brought  into  a  forward,  a  concentric  or  iitto  a 
reversing  position.  The  slide  valve  3,  which  is  operated  by 
the  etcentric,  regulates  ihe  periodic  coiumunicatiun  from  the 
annular  space  C  through  the  passage  Hi  to  the  valve  chest 
containing  the  valves  4  and  5,  through  the_  port  9,  and  alter- 
natively  to  the  atmosphere.  The  two  valves  4  and  s  are  con- 
nected together  as  shown  in  Fig.  1,  and  are  so  arranged  that 


FIG.    S.      "augmenting," 

eccentric  is  moved  to  the  position  at  which  it  woulj  lend, 
under  starting  conditions,  to  reverse  the  direction  of  rotation 
of  the  engine;  (c)  that  in  the  augmenting  position  air  will 
be  forced  from  the  cylinder  C  into  the  port  10.  provided  that 
the  eccentric  is  in  the  "reverse"  position*  The  port  10  leads, 
through  the  wull  of  the  cylinder  A,  at  a  point  where  holes  11 
in  the  piston  arrive  at  the  end  of  the  Forward  stroke,  and  thus 
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rtG.   4.       UtODLK   POSITION. 

they  can  be  moved  by  hand,  by  m^ans  of  the  shaft  and  toothed 
wheel  6  and  the  rack  7;  the  valve  4.  which  constitutes  a  non- 
return valve,  can  be  caused  to  cover  the  pore  g,  and  the 
valve  5  to  cover  the  port  10;  the  ports  g  and  10  can  both  be 
covered  by  their  respective  valves  at  the  same  lime,  but  they 
cannot  be  both  uncovered  simultaneously. 

In    Figs.   6,   7    and  &  the   three    working   positions    of  the 
valves  4  *nd  g  arc  clearly  shown,  and  it  will  be  seen:  (a)  That 


Flti.    7.        CHA^KGINC;   AIR.   K.ESERV01X. 

the  air  drives  out  some  of  the  burnt  gases  through  the  ex- 
haust valve,  when  open,  and  also  increases  the  volume  of  the 
charge  during  the  suction  stroke. 

A  general  arrangement  of  the  engine  is  shown  in  Fig.  2. 
As  the  various  parts  are  named  up«n  the  drawing  no  further 
description  is  necessary. 

flaving  now  fully  described  the  chief  features  of  novelty, 
we  need  only  add  that  the  motor,  as  at  present  constructed. 
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has  ihre«  double  cylinders  working  upon  cranks  set  at  an 
angle  of  120  dcgs,  fram  each  other  upon  the  main  shaft,  and 
thus  there  are  no  deatl  points  which  can  prevent  it  ffom 
starting  when  in  any  position.  It  is,  of  course,  necessary 
Ihac  the  e^xhaust  cams^,  as  also  the  ignition  device,  should  be 
mounted  upan  the  half  speed  cam  shaft  in  such  a  manner 
that  they  assume  correct  posUions  upon  the  sha(t,  relatively 
to  the  cycle  of  operations,  (or  working  in  whichever  direction 
the  engine  15  started  by  the  compressed  air.  This  mechan- 
ical arrangement,  although  not  shown  in  (he  drawings,  is 
provided  upon  the  motor  and  appears  to  work  satisfactorily. 
The  value  of  the  Dawson  motor  to  autom  obi  lists  depends 
upon  the  advantages  gained,  by  the  use  of  considerable  addi- 
tional mechanism,  relatively  to  the  disadvantages  attending 
such  an  incrirasc  in  the  number  ol  moving  parts.  SeH-starting: 
is  undoubtedly  an  advantage,  both  £roni  motor  car  cunsiruc- 
ironal  iioinis  0]  view  and  in  order  to  avoid  the  present  diffi- 
fiiltics  attending  "no  load"  running,  when  the  car  ts  standing; 
the  further  convenience  of  being  nhle  to  start  the  engine  from 
the  (Iriver's  seat  is  considerable,  although  this  is  daily  be- 
coming less  essential,  but  more  simple  to  arrange,  in  conse- 
ijuencc  largely  of  the  comparative  ease  and  cerlainty  wilh 
which  the  niuiors  now  get  under  way.  Reversing,  as  such, 
saves  ihe  provision  of  a  separate  reversing  gear  upon  the 
car.  but,  on  the  other  hand,  not  only  (in  the  Dawson  motor) 
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involves  the  vise  of  the  same  apparatus  as  is  employed  for 
self-starting  but  it  necessitates  the  provision  ct  additional 
mechanism  upon  the  cam  shaft,  as  ha3  been  above  mentioned. 

By  far  the  most  important  object  which  the  inventors  have 
had  in  view  is  that  which  they  call  "power  augmenting"— i,  e.. 
increasing  the  quantity  of  the  combustible  charge,  and  con- 
sequently increasing  (he  density  and  the  compression  over  a 
large  and  variablt:  range.  TJje  indicator  diagrams,  seen  in 
Figs.  9,  10  ami  il,  clearly  show  the  extent  to  which  this  prin- 
ciple is  applied.  Allhough  in  ihese  diagrams  the  initial  pres- 
sures are  very  low  and  the  range  of  compression  is  between 
80  lbs.  and  140  lbs.  per  square  inch,  yet  the  range  of  horse- 
power (at  constant  speed  and  witli  regular  working)  is  con- 
siderable. This  flexibility  in  the  energy  of  each  explosion, 
coupled  with  the  atiL-ndant  increase  of  output,  relatively  to  the 
weight  and  sizes  of  ilic  engine,  render  the  Dawson  motor 
particularly  interesting  and  insiructive  to  automobilists  gen- 
eriitly.  From  this  point  of  view,  and  from  this  point  of  view 
only,  die  additional  mechanisms  employed  upon  the  motor 
seem  to  be  justified,  particularly  if  the  range  of  oulpul  can 
be  further  iticreased,  without  further  complication  and  with 
equal  success.  That  the  other  conveniences,  which  are  more 
or  less  essentially  pffivided  by  the  same  arrangement  of  parts, 
are  also  secured  is  perliaps  a  matter  rather  for  congratula- 
tion than  of  equal  moment  at  the  present  time,  and  we  should 
have  awaited  the  results  of  further  practical  experience  with 
them  before  expressing  any  definite  opinion  regarding  either 
their  utility  or  iheir  practical  importance,  if  they  alone  were 
the  advantages  secured  by  the  arrangement. 

Among  ihe  possible  advantages  secured  by  the  Dawson 
motor,  ol  a  similar  "by-product"  nature  to  those  of  self-staxt- 
iuj^  and  reversing,  is  the  brake  action,  which  can  be  brought 
to  bear  upon  the  engine  by  manipulating  the  compressed-air 
controlling  valves  in  such  a  manner  that  the  piston  in  the 
air  cylinder  is  retarded  in  consequence.  The  general  sy$* 
tcm  of  applying  a  Jlexil>lc  cushion  for  this  purpose  uf  braking 
has.  rnany  obvious  aJvanlages  in  its  favor, 
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Much  as  we  should  have  liked,  considering  the  novel  fea- 
tures of  the  motor,  to  have  furnished  particulars  as  to  the 
practical  results  obtained,  together  with  actual  figures  as  to 
the  oil  consumption  under  the  various  working  conditions, 
we  are  unable  to  do  so  in  the  present  issue;  we  hope,  how- 
ever, in  a  future  number,  to  deal  more  fully  with  this  subject, 
and  to  enter  also  into  the  minor  details  of  the  cam  shaft 
arrangement  and  of  the  oil  feeding  and  governing  devices. 
Messrs.  Dawson's  patent  specification  is  No.  26,505  of  1898. 

We  are  informed  by  the  manufacturers  and  inventors  that 
the  estimated  additional  cost  of  construction  is  not  more 
than  33  1-3  per  cent,  above  that  of  an  ordinary  motor  of  the 
same  size;  that  the  cylinder  (oil  and  air)  'dimensions  (of  the 
three-cylinder  motor)  are  354-in.  and  4j4-in.  bore  respect- 
ively by  s-in.  stroke;  that  the  motor  speed  is  from  400  to  800 
revolutions  per  minute,  and  that  the  air  reservoir  works  nor- 
mally at  60  lbs.  per  square  inch  pressure,  and  has  a  cubic 
capacity  of  about  7  cu.  ft.  (20  in.  diameter  by  40  in.  long). 
We  are  also  assured  that  the  air  apparatus  is  capable  of  use 
as  a  brake,  absorbing  6  h.p.  continuously  in  a  6-h.p.  engine 
when  descending  steep  hills. — The  Automotor  Journal. 


Necessary  Qas  Ens:ine  Conditions. 


By  Ernest  S.  Cooper. 

Underlying  the  successful  operation  of  all  gas  or  gasoline 
engines  are  three  conditions  which  must  be  fulfilled  and  be 
performed  in  proper  sequence  before  an  impulse  can  take 
place  within  the  cylinder,  viz.,  mixture,  compression  and  igni- 
tion. While  these  terms  have  not  the  phonetic  alliteration 
of  the  three  R's,  the  recognized  essentials  of  our  education, 
yet  they  are  as  absolutely  necessary  to  gas  engine  practice, 
and  the  absence  of  any  of  them  will  surely  make  the  others 
of  no  effect,  and  no  one.  no  matter  how  expert  in  gas  engine 
practice,  has  ever  been  able  to  start  an  engine  running  with- 
out the  three  conditions  being  fulfilled.  I  have  seen  "shop- 
men" fairly  stuck  up  over  the  starting  of  an  engine,  get  rat- 
tled and  "say  things"  that  were  neither  orthodox  nor  refined, 
but  which  were,  nevertheless,  easily  understood,  and,  from 
an  outside  point  of  view,  quite  excusable. 

Manufacturers  do  not  take  means  enough  to  hammer  into 
the  minds  of  gas  engine  operators  and  their  own  shop  "ex- 
perts" the  importance  of  always  seeing  that  these  three  con- 
ditions are  fulfilled  if  the  engine  does  not  seem  to  run  right 
or  start  handily.  It  would  very  often  save  the  sending  of  a 
m.in  100  miles  from  the  shop  to  do  five  minutes'  work,  and 
also  the  consequent  dispute  as  to  whether  the  shop  or  the 
engine  owner  should  stand  the  expense.  It  must  be  remem- 
bered that  these  three  conditions  are  absolutely  necessary  to 
the  operation  of  any  design  of  gas  engine  of  either  the  two- 
stroke  or  four-stroke  cycle,  and  whether  used  for  stationary, 
marine  or  motor  vehicle  purposes;  and  by  the  term  gas  en- 
gine I  mean  all  internal  combustion  engines,  whether  using 
gas  of  any  description,  gasoline,  kerosene  or  crude  oil  for  fuel. 

During  the  boating  season  of  1899  I  was  the  recipient  of 
large,  healthy  tales  of  woe  from  two  parties  using  different 
makes  of  "two-stroke  cycle"  marine  engines,  which  had  given 
good  satisfaction  for  two  seasons,  but  last  season  had  bucked 
most  shamefully — so  badly,  in  fact,  that  being  carried  a 
round  trip  by  power  was  the  exception,  and  frequent  use  had 
to  be  made  of  the  pair  of  oars  carried  for  cases  of  emergency 
only. 


Now,  the  first  thing  to  do  in  a  case  of  this  kind  is  to  put 
the  gas  engine  catechism,  viz.,  Do  you  get  compression?  Do 
you  get  a  good  ignition  spark?  In  case  of  using  a  hot  tube 
igniter  is  your  tube  hot  enough  to  cause  ignition?  Do  you 
get  the  proper  mixture  in  the  cylinder? 

Turning  the  fly  wheel  over  will  show  in  ten  seconds  if  the 
compression  is  right  or  not.  so  when  they  stated  they  had 
good  compression,  that  could  be  depended  on.  Now,  if  you 
use  a  tube  igniter,  it  is  only  a  matter  of  looking  down  the 
chimney  at  the  tube,  and,  unless  your  judgment  is  greatly  at 
fault,  you  will  know  at  once  if  it  is  hot  enough  to  ignite. 
With  electric  ignition  the  fact  as  to  whether  a  spark  is  actually 
passing  at  the  electrodes  or  not  is  not  always  so  readily  de- 
termined, for  the  reason  that  probably  no  means  of  seeing  the 
spark  pass  has  been  provided  by  the  builder,  the  only  means 
available  being  by  removing  the  cylinder  head  or  breaking 
some  packed  joint,  and  moving  the  igniter  by  hand,  which 
does  not  always  make  it  operate  under  the  same  conditions 
as  when  the  engine  is  running.  Right  here  I  would  like  to 
remark  that  I  would  not,  under  any  consideration,  have  a 
gas  engine  using  electric  ignition  that  was  not  provided 
with  convenient  means  of  enabling  one  to  actually  see  the 
spark  pass  at  the  electrode.  It  is  by  no  means  diflficult  to 
provide  for  it  in  the  original  design  and  it  is  of  too  much  prac- 
tical importance  to  the  actual  operator  of  the  engine  to  be 
neglected  as  much  as  it  is  by  gas  engine  builders. 

To  return  to  our  friends  in  trouble,  they  had  compression 
and  thought  they  had  ignition  and  mixture  also.  This,  how- 
ever, could  not  possibly  be  the  case  or  the  engines  would 
have  run.  On  talking  the  matter^over  I  found  they  had  kept 
turning  the  wheel  over  and  giving  the  mixture  every  possible 
variation,  had  tested  the  gasoline  with  a  hydrometer  and  found 
it  correct,  but  all  they  could  get  was  an  occasional  impulse, 
and  sometimes  the  engine  would  run  for  a  few  minutes  inia 
half-hearted  way.  It  seemed  reasonable  to  suppose  that  the 
mixture  reached  the  cylinder  all  right,  so  with  compression 
and  mixture  right  it  was  evident  that  the  ignition  was  at  fault 
Neither  party  could  bring  himself  to  think  such  was  the 
case,  as  they  could  feel  the  current  pass  by  placing  their  fin- 
gers on  the  insulated  electrodes  and  cylinder  head.  They  no 
doubt  felt  a  slight  shock  from  the  current,  but  it  was  no  proof 
that  a  good  spark  was  passing  at  the  electrodes.  Their  only 
means  of  seeing  the  spark  was  by  taking  off  the  head,  when 
by  moving  the  igniter  by  hand  they  would  secure  a  small 
spark.  I  still  contended  the  trouble  lay  in  the  spark,  and, 
after  losing  a  large  part  of  the  season's  pleasure,  it  was  found 
that  when  the  igniter  was  worked  fast  by  the  engine  running, 
one  electrode  had  become  slightly  worn  and  was  thrown 
out  of  place,  causing  failure  of  the  spark.  When  this  was 
remedied  everything  moved  off  correctly  and  no  more  serious 
trouble  was  run  across. 

When  you  find  compression  gone,  it  is  escaping  through 
leaky  valves,  a  defective  joint,  or  possibly  past  the  piston,  and 
the  respective  remedy  must  be  applied.  The  causes  of  imper- 
fect mixture  are  sometimes  hard  to  locate,  and  this  depends 
on  the  design  of  the  engine.  Dirt  or  scale  in  the  gasoline 
passages,  which  are  generally  small,  will  cause  a  weak  charge. 
Foreign  matter  preventing  the  gasoline  valve  from  closing 
tight  will  cause  too  rich  a  charge,  but  the  effect  is  almost  the 
same  as  a  weak  one,  for  you  can  just  as  surely  shut  down 
your  engine  by  feeding  too  much  fuel  as  by  closing  it  off  alto- 
gether. 

Cases  almost  similar  to  the  ones  mentioned  are  continually 
occurring,  but  by  simply  remembering  the  fact  that  if  you 
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get  the  proper  mixlUfe  in  the  cylinder,  comprtss  it  and  ignite 
it,  there  is  no  reason  on  earth  why  that  engine  won't  run, 
and  when  having  trouble  with  :in  internal  combustion  engine 
that  there  are  only  three  essential  conditions  to  be  fulfilled 
before  an  engine  will  tun,  viz.^  mixiufe,  comprcssian  and 
ignition. — The  Canadian  Engineer. 


The  Werner  Motor-Bicycle, 


La  France  Automobile  thus  describes  the  Wefncr  motor 
bicycle,  made  by  Werner,  Freres  &  Cie.,  40  Avenue  de  !a 
Grande  Armee,  Paris: 

The  motor  of  the  1900  model  runs  normally  at  1,500  revolu- 
tions per  minnte;  it  weigh:^  9  kUoK  (19.8  lbs.),  and  is  taken 
to  pieces  very  readily,  the  cylinder  and  head  being  held  by 
bolts  hinged  tu  crank  case.  It  is  mounted  on  the  front  fork 
witli  three  bolts,  whose  unscrewing  leaves  it  entirely  tree.  The 
sparking  cam  and  trembler  are  inclosed  in  a  small  ahiiuinum 
cas^e  below  the  exhaust  valve.  The  crank  case  is  water  tight, 
and  oil  is  supplied  from  a  closed  cup  on  its  upper  part.  All 
the  controllint^  members  are  oti  the  handle  bar  within  easy 
reach.  The  right  hand  controls  the  electricity,  the  left  hand 
3<1justs  ihc  carbureter,  and  Sitecring  is  as  easy  as  with  an 
ordinary  bicycle. 

The  maximum  i^pced  of  the  bicycle  is  from  40  to  SO  kilo- 
meters {24  to  ;so  miles)  per  hour,  according  to  the  ratio  of 
gearing.  Tlte  power  is  transmitted  by  a  belt,  tightened  by 
hooks,  from  a  pulley  on  the  motor  shaft  to  a  grooved  rim  Of 
pulley  on  the  front  wheel.  The  diameter  of  the  pulley  tliaiy 
be  chosen  according  to  the  travel  for  which  the  machine  is 
intended,  whether  on  level  or  hilly  roads,  and  the  speed  may 
be  regulated  from  15  ktlonficters  (g  miles)  up  by  varying  the 
ignition  lead.  Pedaling  with  the  feet  is  not  required  except 
on  steep  hills. 
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Tile  weight  of  the  machine  is  from  30  to  32  kilos  (66  to 
70  lbs.),  complete.  The  pedals  arc  connected  with  the  rear 
wheel  an  the  "free  wheel"  principle.  They  are  used  to  slart 
the  machine,  and  thereafter  serve  as  (oot  rests.  A  brake 
controlled  by  a  hand  lever  acts  nn  a  drum  on  the  rear  wheel, 
and  will  stop  the  machine  in  the  space  of  a  few  yards. 

The  carbureter  is  suspended  from  the  horizontal  lube  of 
the  frame.  It  holds  gasoline  enotigh  for  a  journey  of  JS  kilo- 
meters {4s,  miles).  It  gives  a  constant  mixture,  and  when 
nnce  filled  needs  no  further  attenlion,  A  dry  storage  cell  is 
used. 


Le  Crlterlum  de  rElectHcite* 


One  frequently  hears  the  complaint  from  supporters  of  elec- 
tric traction  that  tbcjr  system  is  grievously  slighted  in  the 
matter  of  competitions  and  races,  and  that  practically  all  the 
encouragement  and  attention  is  besowcd  upon  the  petrol 
cars.  Well,  there  is  a  Rood  deal  of  truth  in  the  remark;  but. 
on  the  other  hand,  constructors  of  electronjobiles  have  partly 
to  thank  themselves  for  this  condition  of  affairS.  for  when  an 
event  is  organized  for  them  they  support  it  but  very  poorly, 
The  "Criterium  de  rElectricite"  is  a  case  in  point.  Pro- 
moted by  "Le  Velo,"  this  event  had  for  object  the  demon- 
stration of  the  staying  powers  of  electrically  propelled  vehi- 
cles, and  its  regulations  were  framed  on  the  easiest  of  lines. 
What  happens?  Only  three  constructors  respond  to  the  invi- 
tionf  Out  of  the  many  makers  of  electromobiles  only  three 
are  courageous  enotiRh  to  put  their  productions  to  a  public 
tes^t!  Make  all  the  excuses  possible,  the  exhibition,  the  orders 
on  hand.  etc..  etc.,  amd  one  cannot  explain  away  the  apathy 
displayed  by  the  electric  people  toward  this  competition,  spe- 
cially organized  in  their  interests.  But  to  deal  with  the  con- 
test itselff  As  the  test  was  one  of  endurance  Only,  with  the 
sole  proviso  that  the  average  speed  maintained  should  be  at 
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least  i6  kilometers  (lo  miles)  per  hour,  a  course  of  impossi- 
ble length  for  electric  cars  was  selected.  This  was  Paris- 
Dijon,  a  distance  of  some  350  kilometers,  which  is  at  present 
just  a  shade  beyond  the  scope  of  an  electromoblle  on  one 
charge.  Two  optional  times  of  departure  were  given  to  the 
three  competitors,  one  at  8  a.  m.  and  the  other  at  10  p.m.,  and 
it  was  at  the  former  of  these  that  M.  Cuvclicr,  mounted  on  his 
little  car,  which  only  carries  480  kilos  of  accumulators,  made 
a  start  on  his  voyage  of  discovery.  The  early  portion  of 
this  car's  career  was  conducted  against  a  strong  head  wind, 
but  nevertheless  a  creditable  performance  was  achieved,  the 
total  distance  eventually  covered  being  140  kilometers  (87}^ 
miles),  over  a  fairly  trying  route.  M.  Krieger's  car  not  put- 
ting in  an  appearance  at  the  appointed  time  on  the  evening 
of  the  26th.  inst.,  the  B.  G.  S.  vehicle  started  alone,  having  on 
board  MM.  Garcin.  Bouquet  and  Prade.  Unfortunately,  at 
Villencuve-la-Guyard  a  short  circuit  was  produced  in  the  con- 
troller, and  after  a  couple  of  hours*  work  the  idea  of  proceed- 
ing further  was  abandoned  and  the  occupants  of  the  car  had 
to  rest  content  with  the  92  kilometers  already  covered.  As 
for  M.  Kri^ger,  who,  as  above  stated,  was  behind  time  at  the 
controle  dc  depart — well,  once  started,  he  made  excellent  prog- 
ress and  eventually  completely  outdistanced  his  rivals.  The 
car  which  he  drove  was  of  the  well-known  "Due"  type,  carry- 
ing the  accumulators  in  front.  These  accumulators  weighed 
1,0,32  kilos,  and  the  total  weight  of  the  vehicle  was  1,980  kilos, 
while  the  passenger  accounted  for  an  additional  160  kilos. 
The  record  of  the  run  made  by  this  car  was  152  kilometers, 
the  point  of  stoppage  being  some  8  kilometers  beyond  Joigny; 
this  distance  was  covered  at  an  average  speed  of  16  kilometers 
84  meters  per  hour.  No  accident  whatever  occurred  to  mar 
the  perfect  harmony  of  the  run,  and,  as  well  may  be  imag- 
ined, M.  Krieger  was  delighted  with  his  victory.  He  hopes 
that  next  year  he  will  be  able  to  place  on  the  market  a  vehicle 
with  a  range  of  250  kilometers;  at  any  rate,  it  will  be  a  car 
possessing  infinitely  greater  staying  powers  than  those  of  this 
year's  competitor,  and  if  this  anticipation  is  realized  we  shall 
sec  within  a  few  years  the  Paris-Dijon  journey  made  on  a 
single  charge.— Motor  Car  Journal. 
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British  Motor  Shares  "Dirt  Cheap." 


Kerosene  in  an  Emergency. 

In  the  current  number  of  Chambers'  Journal  Dr.  Dawson 
Turner,  of  Edinburgh,  gives  some  of  his  experiences  with 
motor  cars.  His  first  car  was  a  De  Dion-Bouton  quadri- 
cyclc,  and  he  tells  how  on  one  occasion  when  his  stock  of 
petrol  was  exhausted  he  filled  the  reservoir  with  ordinary 
lamp  oil.  He  then  made  a  bonfire  with  some  newspapers 
under  the  rcServoir,  continuing  the  heating  until  the  vapor  of 
the  lamp  oil  could  be  seen  escaping  up  the  float  chimney. 
The  result  was  magnificent,  and  the  following  6  miles  were 
covered  at  a  great  speed.  On  the  motor  slackening  the  ex- 
periment was  repeated  with  success.  Dr.  Turner  did  all  these 
things  in  his  innocence,  and,  needless  to  say,  does  not  rec- 
ommend others  to  do  likewise. — Motor  Car  Journal. 

CAN  TOU  tET  US  NEW  SUBSCRIBERS  ? 

Any  of  our  subscribers  who  are  willing  to 
solicit  subscriptions  for  The  Horseless  Age 
from  their  fellow  townsmen,  are  requested  to 
communicate  with  the  Editor. 


As  the  motors  are  prominently  before  the  public  this  week. 
coughing  their  way  across  the  country,  there  is  something 
sadly  inauspicious  in  the  fact  that  business  in  British  Motor 
preference  took  place  in  the  Industrial  Market  yesterday  on 
the  basis  of  3d.  a  share.  The  heavy  fall  may,  perhaps,  have 
some  connection  with  certain  pending  legal  proceedings  which 
arc  believed  to  have  had  their  real  origin  in  an  attempted  deal 
in  the  shares;  but  that  is  a  matter  upon  which  we  can  only 
speculate. 

The  British  Motor  Co.  was  registered  in  1895,  and  the 
authorized  capital  is  now  £t,ooo,ooo  in  £1  shares,  and  £250,- 
000  has  been  issued  and  paid  up.  The  best  known  of  the 
directors  of  the  company  are  Prince  Ranjitsinhji  and  Mr. 
H.  J.  Lawson.  The  attempted  deal  in  the  shares  of  the  com- 
pany at  the  end  of  last  year  will  be  still  fresh  in  the  public 
mmd. — Financial  News. 


An  Auto-Motor  Horse. 


We  thought  it  a  somewhat  curious  objection  to  the  motor 
car  that  its  one  fault  was  that,  unlike  the  ordinary  horse 
carriage,  it  had  nothing  in  front  to  steady  it.  Upon  the  first 
glance  at  our  illustration  it  might  be  thought  that  the  tnTcntor 
of  the  auto-motor  horse  had  had  this  very  thought  in  mind; 
but  the  auto-motor  horse  is  not  intended  to  steady  the  motor 
car;  it  is  to  take  the  place  of  the  horse,  containing  within 
itself  the  motive  power,  by  which  it  is  to  draw  the  carriage  or 
conveyance  behind  it.  The  motor  mecbanism,  which  la  con- 
tained within  the  body  of  the  horse,  consists  of  one  or  two 
motors  supported  upon  cross  bars  and  driving  through  chains 
or  belts  the  shafts  of  the  driving  wheels  mounted  on  the  hind 
legs  of  the  horse,  as  shown  in  our  illustration. 


The  steering  is  effected  by  means  of  reins  or  rods  held  by 
the  rider  or  driver,  the  neck  of  the  horse  being  for  this  pur- 
pose intersected  and  mounted  upon  ball  bearings,  the  reins 
being  attached  to  a  cross  head  mounted  on  a  vertical  spindle, 
to  the  lower  end  of  which  are  attached  arms  contained  within 
the  forelegs  and  connected  to  the  axle  of  the  front  wheels. 
Wc  have  no  doubt  that  the  appearance  of  Mr.  Emille  Lan- 
grcnne's  auto-motor  horse  in  our  streets  will  cause  something 
of  a  sensation. — British  Invention. 
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An  automobile  club  has  been  organired  at  Rochester,  N.  Y. 

A  motor  stage  line  is  projected  to  run  between  EUxabcth 
anJ  Morristown.  N.  J. 

The  Co-operaiive  Wheel  Co.  has  been  organized  at  Toledo, 
O..  with  $5,ooo  capital. 

The  Betiilehem  Steel  Co,  has  opened  an  oFficc  in  Denver. 
Col.,  at  No,  4  Bank  Block. 

The  City  Council  of  Newport  ts  considering  an  ordinance 
regulating  the  use  of  motor  vehicles. 

A  motor  vehicle  exposition  will  he  held  in  Nttremburg:, 
Gcrtnany,  from  June  i  to  July  i  of  this  year. 

The  National  Anfomobile  &  Electric  Cn,,  of  Indianapolis. 
Ind.,  exp<cl  to  have  their  new  factory  ready  by  Jum?  i. 

Seven  users  of  motor  carriages  at  Harvard  University  have 
joined  forces  to  maintain  a  dub  stable  for  their  macbine*. 

Lou'c  J.  Harris,  the  Boston  excursion  manager,  has  taken 
out  patents  nn  motnr  vehicles  and  3s  at  work  on  iheir  con- 
struction. 

About  two  hundred  aittomohile  licenses  have  been  granted 
in  Chicago,  and  the  ordinance  requirinR  them  is  being:  en- 
forced srrictly. 

A  public  motor  vehicle  is  soon  to  he  in  operation  between 
Mansfield  and  Shelby.  O.  It  wfll  make  four  trips  a  day  and 
the  fare  will  be  6d  cents  the  round  trip. 

Frank  Lambkin,  of  Cleveland,  has  recently  arrived  in  that 
city  after  a  trip  from  New  York  in  a  "Mobile"  steam  car- 
riage, purchased  just  before  the  trip  was  begun. 

The  Lozier  Motor  Co,,  of  Toledo.  O,.  who  are  well  known 
as  the  makers  of  the  Loiier  two-cycle  launch  engine,  arc  re- 
ported to  be  meditating  the  eslabUshment  of  a  motor  vehicle 
plant  near  New  York  City. 

Walfaee  Brothers,  Wallaceton,  Va..  agents  for  the  Dufyea 
Power  Co..  Waltham  Mfg.  Co.  and  Columbia  Motor  & 
Mfg.  Co,,  and  dealers  tti  gasoline  yachts^,  will  have  a  space 
at  the  Maryland  Sportsmen's  Exhibition  this  week. 

The  Philadelphia  Park  Board  haf?  adnptcd  the  following 
reiolotion:  "Resolved,  That  the  rules  permitting  automo- 
bifes  to  U-se  certain  drives  in  the  Park  he  further  amended  by 
adding  Ford  Road  from  Chamounix  Drive  to  Woodside 
Pitk,  and  Belmont  Drive  to  Chamounix  Drive,  and  to  the 
concourse  of  Belmont  Mansion." 

Tlifr  Philadelphia  Aglomohile  Club  has  been  fully  organ- 
ized, and  its  officers  are  as  Follows;  President,  Henry  G. 
Morris :  vice-presidents.  Herbert  LToyd,  Pedro  S,  Salom  and 
J.  H-  Harding:  secretary  and  treasurer.  Frank  C  Lewin. 
For  the  present  the  club  will  meet  at  the  Hotel  Flanders. 
Tbe  present  membership  Is  42. 

James  Ward  Thome,  a  student  of  Princeton  University  of 
the  class  of  tooo,  has  started  on  a  lour  across  the  country  in 
»  specially  constructed  motor  wagon.  The  latter  is  a  tong, 
closed  affair,  with  several  compartments,  provided  with  cook- 
ing utensils,  beds  (or  three  persons  and  a  storage  room  for 
?uns.  fishing  tackle  and  cameras,  .No  attempt  at  a  time 
record  for  she  trip  will  be  made. 


George  Percival  Stewart,  late  of  the  bogus  "Franco-Amer- 
ican Automobile  Co.,"  tJie  "Granite  State  Provident  Asso- 
ciation," the  "American  Investors'  Trust"  and  the  ^'American 
investors'  Co.,"  is  again  in  the  toils  qf  the  law,  this  time  on 
testimony  given  by  deluded  stockholders  of  the  HorncllsviHc 
Rent  Purchase  Society.  Stewart  is  said  to  be  under  indict- 
ment on  hair  a  dozen  different  charges,  all  relating  to  schemes 
for  defrauding  investors. 

About  fifty  vehicles  out  o(  the  eighty  or  so  starters  com- 
pleted the  j.ooo-mile  trial  in  England,  AM  the  finishing  vehi- 
cles had  traveled  a  minimum  of  i,o6a  miles,  while  the  total  of 
those  that  took  part  in  the  optional  hill-cHinbing  contests 
reached  a  little  over  1,100  miles.  There  were  11  actual  run- 
ning days,  the  balance  of  the  time  being  made  up  of  Sundays 
and  one-day  exhibitions.  The  longest  journey  was  on  the 
last  day,  is^i'/j  miles,  and  the  shortest  was  the  6i3^-mi]e  run 
from  Kendal  to  Carlisle,  which  included  the  hill-climbing 
competition  up  Birkhill.  One  of  the  surprises  of  the  trial 
was  the  endurance  showed  by  the  voiturettes. 

A  line  of  electric  stages  will  be  rvin  between  Lyons  and 
Sodus  Pointf  N.  Y.,  a  distance  of  14  miles.  A  project  for 
a  trolley  line  connecting  the  towns  was  blocked  by  the  high 
price  demanded  by  farmers  for  the  right  of  way.  President 
O.  F.  Thomas,  of  the  Bank  of  Wayne,  who  is  a  director  of 
the  General  Carriage  Co.,  of  New  York,  has  placed  an  order 
with  that  company  Inr  three  coaches  of  a  Seating  capacity  of 
20  passcnger."j  each,  and  these  are  expected  to  make  regular 
trips  this  summer  over  the  above  route.  Mr.  Thomas  is 
interested  also  in  the  new  Empire  State  Sugar  Co.,  of  Rome, 
N.  Y.,  and  has  ordered  10  electric  trucks,  each  of  5  tons: 
capacity,  to  be  used  to  cart  sugar  beets  from  farms  to  the 
refinery. 

HETROPOLITAN  NOTES. 

The  F-Iasbrouck  Motor  Co,  has  decided  to  locate  its  New 
York  office  at  20  Nassau  St,  instead  of  at  68  Broad  St.*  where 
it  is  at  present. 

The  A,  L,  Bogart  Co.  has  just  issued  a  circular  describ- 
ing their  Automatic  Electric  Igniter  for  steam  vehicle  burn- 
CT^,  which  will  be  sent  free  on  rC'CjUeSt, 

G,  E,  Hall,  of  211  Centre  St.,  New  York,  is  offering  the 
owners  of  stc.-^m  and  gasoline  carriages  free  samples  of  the 
"Locobile,"  a  special  lubricant  for  cylinders. 

E.  D.  Williams  &  Son.  Jersey  City,  have  recently  received 
an  order  from  the  Maltby  Automobile  Co,,  of  Brooklyn,  for 
So  sets  of  their  alsiminum  motor  castings. 

Tlie  new  Excelsior  Dry  Battery  Co,,  New  York  City,  have 
moved  into  larger  quarters  at  Tc8  Greenwich  St.  and  have 
thereby  increased  their  facilities  for  turning  out  orders 
promptly. 

The  Federal  Motor  Vehicle  Co,,  incorporated  under  the 
laws  of  New  Jersey,  is  intended  to  handle  the  I'ennsylvania 
Railroad's  cab  transportation  from  the  projected  Long  Island 
terminals  of  that  road  to  New  York  City, 

Flandrsu  &  Co..  372-376  Broome  St.,  New  York,  intend 
building  bodici  and  running  gears  complete  for  autotnobiles. 
leaving  the  motive  power  (o  he  supplied  at  the  option  of  the 
purchaser.  They  will  carry  these  in  stock,  and  the  first  otie. 
built  for  Mark  Hopkins,  of  Philadetphia,  is  at  present  on 
exhibition  in  Wanamaker's  .^nncx.  New  York.  It  is  fitted 
with  a  motor  from  the  General  Efeetric  Carriage  Co.,  of  Phil- 
adelphia, and  is  constnu-ted  in  the  highest  style  of  workman- 
ship and  finish. 
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UNITED  STATES  PATENTS. 


No.  648,059 — Motor  Vehicle. — Edwin  S.  Sutch,  Philadel- 
phia, Pa.,  assignor  of  one-half  to  D.  T.  Keenan,  same  place. 
April  24,  1900.     Application  filed  July  8,  1899. 

A  friction  cone  transmission. 

Six  claims. 

No.  648,328 — Motor  Car. — James  C.  Anderson,  Highland 
Park,  111.    April  24,  1900.    Application  filed  Sept.  5,  1899. 

No.  648,329 — Engine. — ^James  C.  Anderson,  Highland  Park, 
111.    April  24,  1900.    Application  filed  Oct.  10,  1899- 

No.  649,330— Motor  Car.— James  C.  Anderson,  Highland 
Park,  111.    April  24,  1900.    Application  filed  Oct.  28,  1899. 

No.  648,408 — Self  Pumping  Pneumatic  Vehicle  Wheel. — 
William  Hayes,  Boston,  Mass.  May  i,  1900.  Application 
filed  March  14,  1900. 

A  combination,  with  a  wheel  and  pneumatic  tire,  of  a  pump 
operated  by  an  eccentric  on  the  axle,  and  a  safety  valve  to 
prevent  the  air  pressure  produced  by  the  pump  from  exceed- 
ing the  safe  limit  for  the  tire. 

Four  claims. 

No.  648,736 — Automobile  Truck. — Warren  P.  Freeman,  New 
York,  N.  Y.,  assignor  to  the  Empire  Electrical  Machinery 
Co.,  same  place.    May  i,  1900.    Application  filed  May  6,  1899. 

No.  648.778— Vehicle  Brake.— R.  C.  G.  Neumann  and 
George  L.  Hartmann,  Seattle,  Wash.  May  i,  1900.  Applica- 
tion filed  Aug.  9,  1899. 


No.  648,520— Circuit  Breaker  for  Gas  Engines. — ^J.  A.  Os- 
tenberg,  Westminster,  Vt.,  assignor  to  F.  M.  Gilbert,  Wal- 
pole,  N.  H.    May  i,  1900.    Application  filed  Nov.  6,  1897. 

This  igniter  ts  not  of  the  snap  or  hammer  blow  variety,  but 
it  '\s-  designed  to  produce  a  relatively  quick  break  and  a  slow 
closing  is  produced  by  a  mechanical  movement  from  an  ec- 
centric. Fig.  I  is  a  general  view  of  the  engine,  showing  the 
eccentric  at  B*.  The  eccentric  rod  is  pivoted  at  c*  on  the 
cross  arm  connecting  the  two  pump  plungers,  the  same  eccen- 
tric being  thereby  made  to  operate  both  pumps  and  the 
igniter.  The  claims,  however,  are  limited  to  the  igniter. 
Fig.  2  is  a  vertical  section  showing  the  contact  finger  b 
pivoted  on  the  stem  b',  and  Figs.  5  and  6  are  details  of  the 
actuating  mechanism  outside,  as  they  would  appear  if  looked 
at  from  the  back  of  Fig.  i  with  the  cylinder  head  removed. 


This  brake  is  designed  to  lift  the  rear  wheel  from  the 
ground  and  relieve  the  tires  of  the  wear  due  to  braking. 
The  principle  of  its  operation  is  clearly  shown  by  the  drawings. 

Four  claims. 


The  upper  end  of  the  rod  c  moves  in-  an  approximately  ellip- 
tical path  whose  major  axis  is  horizontal,  and  the  motion. 
referring  to  Figs.  5  and  6,  is  from  right  to  left  or  in  the 
opposite  direction  from  that  of  the  hands  of  a  clock.  Conse- 
quently the  block  or  wiper  d  strikes  the  shoulder  h*  of  the 
arm  W,  which  is  fast  on  the  stem  b*;  and  as  thia  shonlder  is 
close  to  the  stem  the  contact  point  b  (Fig.  2)  is  separated 
from  the  fixed  electrode  with  a  movement  whose  ivpidity 
is  considerably  greater  than  that  of  the  eccentric  The  spark 
produced,  the  block  d  moves  to  the  right  along  its  path,  and 
the  curved  portion  of  the  arm  b\  which  is  held  s^:ainst  the 
block  d  by  a  spring,  b',  is  made  of  such  a  shape  that  electrical 
contact  is  re-established  by  b  just  before  d  slips  oflf  the  end 
of  the  arm  b\  and  also  so  that  b^  is  moving  its  slowest  at 
that  moment. 

To   regulate  the   leatl   of  the  ignition,  the  block  d  ia  not 
made  solid  with  c,  but  is  mounted  on  an  arm,  d',  pivoted  at 
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d*  to  c;  and  by  selting^  d'  at  different  angles  the  wiper  d  will 
strike  the  shoulder  b*  sooner  or  later,  as  desired. 

Eight  cbims. 

No.  648.654^AiitoTnobile  CarriaKC, — Howard  Cramer,  Ncw- 
bcrr>",  Fa.,  assignor  ol  one-half  to  T.  M.  Rubhins,  Williams- 
pvrt,  Pa-     May  i,  1900.    Application  filed  Jan.  2.  1900. 

Two  friction  disks,  w  and  x,  are  keyed  respectively  on  the 
motor  ihaft  and  the  axle.  A  laterally  mnvablc  Frame,  z.  con- 
trolled by  a  hand  lever,  d,  carries  in  bearings  two  friction 
spools,  cither  o(  which  may  he  made  to  bear  with  Its  flanges 
on  the  sides  of  the  friction  disks  w  x,  and  both  of  which  may 
W  shifted  axially  by  suitable  levers.  As  will  be  seen  from 
the  dr.nwing,  ihese  spooJs  are  of  different  lengths,  so  that 
the  shorter  one  will  drive  the  wheel  axle  in  a  direction  oppo- 
site to  that  of  the  motor  shaft's  roiafion.  while  the  longer  one 
drives  it  in  iht  same  direction,  and  the  latter  is  used  for  the 
reverse  motion    of  the   vehicle. 


The  invention  is  palpably  defective  in  that  the  axes  of  the 
,  spools  are  necessarily  above  (or  below)  the  aJCes  of  the  disks. 
and  hence  the  disks  will  exert  a  constant  endwise  dragging 


^^ 


force  on  the  spoob,  which  may  be  expected  to  wear  out  the 
latter  in  short  order,  besides  making  the  shifting  ol  them 
by  levers  in  the  driver's  hands  an  awkward  nTarter.  There  is 
not  a  detail  of  the  mechanical  arrangement,  shown  or  claimed, 
that  wuulJ  recommend  ilself  to  ihe  intelligent  designer. 

No.  648.689 — Igniting  Duvice  for  Gas  Engines. — Llewellyn 
lintchinson,  Cambridge.  Mass.,  assignor  to  E.  D.  Mellen, 
same  place,  and  Isaac  H.  Davis,  Boston,  Mass.  May  i.  igoo. 
Application  filed  Nov.  ii,  iSgg. 

This  is  a  particular  arrangement  of  circuits  and  commuta- 
tors for  jump  spark  igniters,  and  is  shown  as  applied  to  a 
two-cylinder  of  the  opposed  type,  whh  both  pistons  work- 
ing on  one  crank  pin.    In  Figs.  1  and  2,  2  is  the  battery,  i  the 


26 


THE   HORSELESS   AGE. 


Vol.  6,  No.  8,  M*r  fS.  I 


coU,  30  and  31  the  sparker  plugs,  7  the  primary  circuit  com- 
mutator, and  8  the  secondary  circuit  commutator.  Both 
commutators  are  driven  in  ihe  same  direction  by  a  pinion 
on  the  crank  shaft,  and  at  half  the  speed  oi  the  latter.  Fies, 
I  and  i  are  identical  except  that  in  the  latter  the  commula- 
lor*  have  rotated  each  90  degs.  from  thtir  position  in  the 
former.  The  brush  19,  mounted  on  an  insulating  disk,  iS, 
bears  against  a  continuous  ring,  15  (Fig,  3)  in  electrical  con- 
nection with  the  metallic  segments  16  t?  in  the  insulating 
disk  7.  The  primary  circuit  is  therefore  closed  twice  in  each 
revolution  of  the  commutator,  corresponding  to  the  moments 
oi  ignition  in  the  two  cylinders.  The  brush  25  bears  against 
another  continuous  ring,  21  (Fig.  3),  and  the  two  brushes 
56  27,  bearing  at  opposite  points  on  the  disk  8,  are  connected 
one  with  the  igniter  of  one  cylinder  and  one  with  that  of  the 
other;  and  the  metallic  segments  Z2  23,  in  electrical  connec- 
tion with  the  ring  21,  pass  successively  under  both  brushes. 
As  will  be  seen  by  comparing  Figs.  1  and  2,  the  secondary 
current  is  led  first  to  one  cylinder,  then  to  the  other,  alter- 
nately, at  the  moments  when  the  primary  circuit  is  closed 
at  the  brush  ao.  The  two  sets  of  brushes  are  mounted  on 
independent  insulating  disks  18  and  £4.  which  are  pivoted 
concentrically  with  their  conrtmutators,  and  the  ignition  lead 
can  be  varied  by  shifting  the  disks  angularly  around  their 
centers,  for  which  purpose  ihcy  are  connected  by  arms  34  35 
and  link  36. 

Two  claims. 

64,9.020 — Variable  Gearing. — Colcord  Upton,  Beverly,  Mass. 
May  8,  1900.    Application  filed  June  7,  1899. 

This  gearing  provides  two  forwardi  speeds  and  one  reverse, 
all  thrown  into  and  out  of  action  by  friction  clutches. 

Jn  Fig.  I,  1  is  the  driving  and  17  the  driven  shaft,  on  which 
run  loose  the  slow-speed  pinion  4,  tlie  liigh-speed  pinion  s 
and  the  reverse  pinion  6,  each  keyed  to  one  member  ol  the 
friction  clutches  shown.  The  gear  23,  meshing  with  pinion 
5,  carries  the  differential  pinions  36  and  drives  the  shaft 
dtrcctj  and  in  \i-    ■^.vn  Aw'  ■  li-ii  rA  rotation,  when  the  clutch 
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8  is  put  in  action.  The  gear  22  carries  the  three  studs  24 
{two  being  visible),  on  which  turn  freely  the  pinions  21, 
which  mesh  with  an  internal  gear.  23,  secured  to  the  outer 
shell,  an*  with  the  pinion  20  on  the  hub  of  the  gear  J6, 
When  the  slow  forward  speed  is  desired,  the  clutch  7  is  ffiade 
fast  and  gear  t6,  revolving  loosely  On  the  sleeve  i^  and 
driven  by  the  pinion  4,  rotates  the  pinion  20.  The  pinions  21 
will  therefore  be  driven  in  the  same  direction  as  the  gear  16. 
and  the  velocity  of  translation  of  their  centers  will  be  half 
the  pitch  line  velocity  of  the  pinion  20. 

To  reverse  the  driven  shaft  i?  two  pinions  arc  provided  on  a 
short  shaft,  33  (Fig>  3),  meshing,  one  with  the  pinion  6  and 
the  other  with  the  gear  16,  and  thereby  pinion  6  is  made  to 
drive  gear  16  in  the  opposite  sense  from  what  it  is  by 
pinion  4. 

.\  hand  brake,  39,  is  provided  on  the  differential,  and  suit- 
able forks  are  provided  to  shift  the  thimbles  I3«  which  tighten 
the  clutches. 

Ten  claims. 

64g,oo3^Envelope  for  Storage  Batteries. — Elmer  A.  Speny, 
CTevcland,  O-    May  8,  1900.    Application  filed  Oct.  7,  iSgQ. 

This  Is  a  special  preparation  of  cellulose,  inert  to  the  atid 
and  gases  of  the  battery,  which  may  be  used  to  hold  the 
active  material  of  pasted  plates  from  becoming  detached  and 
falling  to  the  bottom  of  the  cell. 

eight  claims. 

No.  649,098— Means  for  Securing  Tires  to  Wheels. — Rich- 
ard A,  Brine,  Revere.  Mass.  May  8,  1500.  Application 
filed  March  28,  1900. 

No.  649,117— Vehicle  Wheel.— Wm.  H.  Strutt,  New  York, 
N.  Y.,  assignor  of  one-half  to  Alfred  Reeves,  same  place. 
May  8,  1900.     Application  filed  April  7.  1900. 

No.  649,324.— Carbureter  for  Explosive  Engines. — ^Veuvc  L. 
Longu«mare+  Paris,  France.  May  &,  1900.  Applicatioo  filed 
Nov.  7,  1899. 

This  was  described  in  The  Horseless  Age  of  April  4. 

Three  claims, 

No.  649,391— Body  Hanger  for  Vehicles.- J.  J.  Fetrgef, 
Columbiana,  O.,  assignor  to  the  Herbrand  Co.,  Fremont,  O. 
Maj  8,  1900.    Application  filed  July  20,  1899. 

An  attachment  connecting  the  vehicle  body  lo  the  top  half 
of  a  double  elliptic  spring. 

Six  claims. 

No,  649,360 — Universal  Joint  for  Horse-Power  Mechan- 
ism.—J.  H.  Ruch,  Elgin,  HE.  May  8.  1900.  Application  filed 
Feb.  16,  1900. 

A  combination  with  a  universal  joint  of  a  clutch  of  the 
rnller  grip  type,  transmitting  power  in  one  direction  only. 

Two  claims. 

No,  ^49.491 — Electric  Storage  Battery .^Etmcr  A.  Sperry, 
Cleveland,  O.  May  15.  1900,    Application  filed  Sept  30,  1899. 

No.  649,56&— Body  Hanger  for  Vehicles,— Lewis  Burg,  Dal- 
las   City.  111.    May  15,  1900.    Application  filed  March  8,  1900. 

.\n  attachment  connecting  the  vehicle  body  to  the  top  half 
of  a  double  elliptic  spring. 

Four  claims. 

No.  649,719— Pneumatic  Tire  for  Vehicles. — C,  E,  Duryea. 
Peoria,  III.,  assignor  to  the  Indiana  Rubber  &  Insulated 
Wire  Co,,  Marion.  Ind.  May  IS.  1900.  Apphcation  filed 
March    ij,    189J. 

No.  649.720— Pneumatic  Vehicle  Tire.— C.  E.  Duryea, 
Peoria,  111.,  assignor  to  the  Indiana  Rubber  &  Insulated 
Wire  Co..  Marion,  Ind.  May  IS,  1900.  Application  filed 
Aug,  24.  1894- 
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BRITISH    PATENTS. 


Ignition  Devices  for  Interna]  Combustion  Engines. — 
Thomas.  Edward  and  Lawrence  Gardner,  at!  af  Eiirlon  Hall 
Engine  Works,  Patricrolt.    Patent  No.  6.S65  of  iBgg. 

This  inveniion,  which  relates  to  ekctric  ignition  devices  for 
internal  combus;ion  engines,  is  shown  by  the  accompanying 
illustrations.  Figs,  r  and  2.  Referring  to  these,  A  is  the  igni- 
tion chamber,  in  which  is  fitted  the  tubular  bush  B  and  liner  C. 
In  the  latier  is  mounted  the  sliding  ignition  spindJe  D.  This 
spindle  and  the  bush  B  form  the  tertninals  of  an 
electric  circuit  which,  when  in  contact,  complete  the  circuit. 
Insulating  material,  G,  however,  is  filled  between  them  to 
hold  them  out  o(  coniact,  except  when  the  arms   E  on  the 


Gas  and  Oil  Engines,— The  Compagnie  des  Moteurg  Du- 
plex, of  130  Rne  Lafayette,  Paris.    Patent  No.  24,863  of  iSgg. 

Figs.  I  and  2  show  sectional  vfews  of  an  oil  engine,  work- 
ing on  the  four-siroke  cycle  principle,  constructed  in  accofd- 
ante  with  this  inveniion.  Referring  to  the  illustrations,  A  is 
ihe  cylinder,  B  the  niaJn  shaft,  C  ihe  crank  or  gear  casing 
winch  is  hermetically  closed,  D  the  base  of  the  motor.  As 
will  be  seen,  the  base  forms  a  reservoir,  Di,  for  the  liquid 
hydrocarbon,  and  has  a  partition  wall  which  forms  another 
chamber,  D*,  serving  as  an  exhaust  chamber,  so  that  b-  por- 
tion of  the  exhau&t  heat  may  be  utilized  for  heating  before- 
hand the  fuel  contained  in  the  chamber  D,.  The  casing  C  is 
provided  with  an  air  admission  valve.  C),  and  a  discharge 
valve,  Ci,    A  pipe,  C,  conveys  the  air  from  this  valve  G  into 


FIG.  2. 


ignition  spindle  come  in  contact  with  the  wings  F  on  the 
bush  B.  A  spring,  H,  is  mounted  on  the  ignition  spindle  to 
resist  or  retard  any  lateral  or  rotary  movements  of  said  spin- 
die,  and  to  return  it  to  its  normal  position  for  and  alter  each 
ignition.  The  normaJ  position  of  the  ignition  spindle  is  with 
the  arms  E  clear  of  the  wings  F.  but  immediately  the  spindle 
is  pushed  inward  the  arms  strike  and  (under  the  torsion  of 
the  spring)  rub  against  the  inclined  edges  of  the  wings  F  and 
thereby  complete  the  electric  circuit.  When  the  spindle  is 
allowed  to  resume  its  normal  position  under  the  longitudinal 
extension  of  the  spring  the  effect  of  the  arms  E  leaving  the 
inclined  edges  of  the  wings  F  is  to  break  the  electric  circuit 
and  thereby  create  the  dcsifed  sparking  for  exploding  tlie 
combustible  mixture  in  the  engine.  The  making  and  breaking 
of  contact  between  the  arms  E  and  wings  F  are  effected  by 
means  of  an  insulated  trip  lever,  I,  operating  under  the  im- 
pulses of  a  rod,  J,  coupled  to  the  mechanism  K  for  operating 
the  admission  valve  L.  Upon  the  rod  J  and  upon  the  trip 
lever  I  are  small  abutment  plates.  M  and  N.  Under  the 
movement  of  the  rod  J  in  the  direction  of  the  arrow  the 
plate  M  comes  in  coniact  with  llie  plate  N.  and  by  such  con- 
tact and  the  further  movement  of  the  rod  in  the  same  direc- 
tion the  lever  I  is  caused  to  rotate  on  its  axis  and  to  push 
the  spindle  into  the  ignition  chanibtr  and  complete  ihc  elec- 
tric circuit.  At  a  predetermined  moment  (according  to  the 
adjustment  of  the  plates  M  N).  and  with  the  fnrfher  inward 
movement  of  the  rod  J,  the  plate  M  (due  to  a  rising  arm  of 
the  trip  lever  liiting  (he  rod)  slips  its  abutment  with  plate  N, 
and,  releasing  the  trip  lever,  allows  the  spindle  D,  under  the 
torsion  and  extension  of  the  spring,  to  resume  its  normal 
position^  and  in  so  doirg  break  contact  with  the  wings  F 
and  effect  the  desired  sparl;irip  for  igniting  ihe  charge. 

Acetylene  motor  number  june  28. 


the  reservoir  Di.  When  the  gear  casing  is  closed  the  alter- 
nating movement  oi  the  piston  produces  in  the  casing  and 
the  adjacent  part  of  the  motor  cylinder  a  pumping  effect,  by 
which  the  air  admitted  through  the  valve  Ci  is  forced  through 
the  non-return  valve  Ca  and  the  pipe  Ci  into  the  chamber  Di. 


FK3  1. 


cxii  2. 


Thus,  when  the  machine  is  working  a  pressure  is  produced 
above  the  surface  oi  the  liquid  which  is  substantially  con- 
slant  and  sufficiently  high  (o  force  the  liquid  through  the 
pipe  F]  into  the  carbureter  F  (Fig.  1).  The  distributing  de- 
vice is  operated  by  means  of  the  cam  I  keyed  directly  to  the 
main  shaft  B.  The  governor  acts  upon  the  movement  of 
the  motor  by  leaving  the  exhaust  valve  lifted  during  Ihe 
period  of  suction,  so  that  instead  of  drawing  in  an  explosive 
mixture  the  motor  only  draws  in  air. 


n 
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SPECIAL   NOTICES. 

O 

A4v«rtlMaMBte  HmtUd  mmOar  this  htaiftng:  at  43.00  am  iMh  I 
bMM*  pajahte  Is  advaoe*. 


FOR  SALE. 

No.  2  Locomobile,  run  about  200  miles,  in  first-class 
condition.  Extras  :  2  acetylene  lamps,  full  set  tools, 
2  oilers,  air  and  extra  water  pump  attached  to  seat, 
Lunkenheimer  cylinder  oiler.     Price  $600.00. 

WM.  HODGSON,  611   Park  Ave.,  Newport,  Ky. 

FOR  SALE^ 

Three-seated  H ay nes-Ap person  carriage,  fitted  with  Edward 
S.  Clark's  powerful  3x4  class  A  steam  out6t.  Carriage  ran 
less  than  50  miles  with  gasoline  engines.  Steam  outfit  just 
received  and  is  being  placed  in  carriage.  Price  $1,200,  crated. 
Owner  going  away  reason  for  selling.     Address 

R.  L.  BOULTER,  414  E.  Blaine  Ave.,  Spokane,  Wash. 

DRAUCllTSM  AN~W  A  N  T  ED7 

Experienced  in  building  Steam  Motor  Vehicles, 
both  for  pleasure*  heavy  cartage,  and  commercial 
purposes  Give  reference  and  salary  expected.  Im- 
mediate and  steady  employment. 

M.  A.  C,  care  of  Horseless  Age. 

A  gentleman,  thoroughly  experienced  in  Electric 
and  Steam  Automobiles,  desires  engagement.  Good 
technical  qualifications,  draughtsman  and  designer. 
Thoroughly  understands  storage  batteries. 

Address  "W.  R.  B.,"  care  of  Horseless  Age. 

WANTED.  —— 

Superintendent  for  well  established  and  successful 
steam  automobile  company,  who  can  handle  men  and 
systematize  manufacture.  Applicant  must  invest  in 
company  and  be  thoroughly  reliable.  Contract  (or 
term  of  years  at  good  salary.  Address  STEAMAUTO 
CO.,  care  of  "Horseless  Age  " 

FOR    SALE    CHEAP. 

Complete    automobile    running   gear   and    body,   all  painted, 
wood  wheels,  solid  rubber  tire,  compensating  gear  on  rear  axle, 
hub  steering,   front  wheel  ball    bearings  ;  everything  complete 
except  motor  for  complete  gasoline  runabout. 
Having  changed  design,  will  sell  cheap. 

THE  STAPLES  AUTOMOBILE  CO., 

105  So.   Main  Street,  Maryville,  Mo. 

FOR  TALE^ 

An  189Q  Winton  gasoline  carriage  In  good  running  order;  can 
be  seen  and  tried  at  57  W.  66th  Street,  Automobile  Storage  & 
Repair  Co.  Station ;  reason  for  selling,  owner  has  ordered  another 
carriage  of  same   make. 

Address  "i8g,"  57  W.  66th  Stre«t,  New  York  City. 

FOR    SALE. 

Locomobile,  Style  No.  3.  Victoria  top;  25%  better 
than  new  $100  worth  of  improvements  put  upon 
it.  Run  about  150  miles.  Reason  for  selling,  I  want 
two-seated  carriage.  $900  cash  takes  it.  Address 
G.  F.  BRUNT,  East  Liverpool,  Ohio. 


FOR    SALE. 

Two  Locomobiles,  three  weeks  old,  warranted  as 
good  as  new,  $650.  Single  and  double  carriages  to 
let  by  the  week  or  month.  THE  BOSTON  AUTO- 
MOBILE CO.,  Bar  Harbor,  Me, 

FOR    SALE. 

Locomobile.  Model  No.  2.  Extra  large  gasoline 
tank,  electric  light  over  water-gauge.  All  the  new 
improvements  Has  been  run  but  a  few  weeks.  Ai 
condition.  Reason  for  selling  will  be  given  to  pur- 
chaser.    Address  Box  No.  707,  New  Britain,  Conn. 

FOR  SALE. 

A  No.  2  Stanley  Locomobile.  Has  latest  improve- 
ments. Price,  $675.  In  perfect  running  order.  A.  N. 
LOCKE,  35  Dearborn  St.,  Salem,  Mass. 

WANTED. 

To  purchase,  or  rent  for  three  months — a  Second- 
hand Automobile  or  Locomobile.  Excellent  care 
will  be  taken  of  same  by  responsible  person  having 
mechanical  experience.      Address  W.  C.  K.,  96  Prince 

St.,  New  York. 

FOR    SALE. 

Desiring  to  buy  a  larger  carriage,  my  Haynes- 
Apperson  $1,100  top  pleasure  gasoline  phaeton  is  for 
sale.  In  perfect  running  order  and  almost  new.  Cost 
with  improvements  about  $1,250.  Will  sell  for  $900. 
CARL  L.  BAUMANN,  Dayton,  Ohio. 

FOR    SALE. 

Stanley  Locomobile,  Stanhope  Model,  Style  No.  2, 
as  per  catalogue,  page  12.  Run  about  250  miles,  as 
good  as  new;  will  take  $650  cash.     Address 

W.  W.  KELSEY.  Cortland,  N.  Y. 


WANTED. 

A  Qasoline  or  Steam  Automobile. 
Must  be  powerful  and  strong:  enough  to 
withstand  the  roughest  roads.  No 
ilobile  or  Locomobile  will  answer  the 
purpose.  Spot  cash  ready  for  a  good 
machine. 

M.  L.  A., 
Care  of  Horseless  Aqb. 


Hwf.  8.  Mty  B.  I90a. 
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Generator  Valves,  2  to  4  H.  P.,  $500. 

Generator  VaWes,  5  to  8  H.   P.,  $7,00. 

Jump  Spark  Plugs,  $3.00.    Coatact,  $2.50. 
RuDDing  Gear  Drawings,  $2  00, 
Carbureter,  $10.00. 

Send  P.  O.  Order  xo 

nOTOR  DB5IGN  CO.,   Buffalo,  N.  Y. 

ATTENTION. 

Castings  of  Gasoline  Motor  described  in  The 
Explosive  Motor  Number  of  this  paper.  Also  other 
sizes^stationary,  marine  and  vehicle  motors— rough 
or  partly  finished.  LOWELL  MODEL  CO.,  Box 
392,  Lowell,  Mass. 

$5,000  to  $15,000 

Will  jiutchasc  *4  to  \^  interest  in  best  Steam  Auioniobile  fn 
United  Stales;  has  been  in  active  use  15  months,  and  tias  made 
long  hard  trips  f  (actory  well  fitted  and  running;  orders  ahead; 
8  paicni  rights;  exceptional  opportUTiiiy  ;  thorr>Ligh  inv>(!gliga- 
tion  invited,     W.  L,  SMITH,  87  Pembroke  Si.,  Boston,  Muss. 

MOTOR    VEHICLE    FRAME 
COMPONENT    PARTS. 

AU  netessary  pieces  to  build  campleie  runniiiij  gear.  Set 
includes  eighteen  castings  of  best  steel  pritcurablc.  Steering 
knuckles,  axle  ends,  cIl'.  Ka<:h  piece  personally  inspected  before 
shiprocm.     P.J.  BERLO&  CO.,477  Trcmoni  St.,  Boston   Mass. 


» 


IttmbtttMad  1S47.  Eatabi!»hta  1S47. 

AUTOMOBILE  LININGS. 

HARDT,  VON  BERNUTK  &.  CO., 
477-401  Broame  Street,  New  York. 

ciotfij,  Silks,  SiHiis,  Homcco,  Bedford  k  wmDcordE,  Mmn^  Camels, 

bla  irxiU  fir  JDBLSa  VCLFiHC  1  S^H  ud  fU  IIV  kHQLkSt  ClUUlGt  CLOTE, 
Wdi>1  0):e<l,  ri  lo  i-J  ot. 


Subscribers  who  are  willing  to  act  as 

LOCAL  SUBSOyPTION  AGENTS 
for  The  Horseless  Age,  on  a  commission  basis,  arc 
requested  to  communicate  with  the  Editor. 

Any  of  our  subscribers  who  are  willing  to  solicit  subscriptions 
for  The  HcmsRLfess  Acf.  Item  their  [ellow  townsmen  are  re- 
quested toeDmmLinicate''wUh  the  Editor,  &s  wc  arc  desirous  of 
entering  into  business  relations  with  such  parlies. 


Automobile  Patents 
Exploitation  Company 

UNDERTAKES: 

TIic  rnanulacitjre  ol  Automobiles  and  Motor^Cycles. 

The  exanii nation  of  Automobile  patents. 

To  enlist  capital  for  the  devclopcnent  of  invenlions. 

FURNISHES: 

Specialists  to  make  thorough  examinations  of  patents. 
Expert!;  lo  tesi  motors  and  automobiles. 
Opportunities  t(-i  inventors  lo   present  properly  their 

propositions  to  cotieerns  willing  to  consider  and 

tu  Undertake  the  same. 

PURCHASES: 

All  meritorioia*  patenis,  licenses  and  inveniions  re- 
lulin};  lu  motor-cycles,  motors,  gears^  automobiles 
and  their  parts. 

lUTOMOBILE  PiTENTS  EXPLOITATION  COMPANY, 

27   WILLIAM    8TREET, 
F.  B.  HYDE.  Seoretiry,  NEW  YORK,  N.  Y. 


AuroMOBiLEs-portable  Houses-^^tPE^T  service 

Portable  medyniaile  houiea  for  Auturi.  Wind  and  I'aln  XfTnot.  Cbeap 
at»]  durshle. 

SiilpB  nefrotlat^d  for  wttU  bjiown  tjped  ol  AuUtfavhiUii  for  foreipa  and 
ilomestit'  liftde. 

Eipbn  service  randerod  In  operating gMOlIue.  Steam  auit  tlHOtrifl  motora . 

DUBOIS'  AUTOIMOBILE  AOENCy, 

2X0  BROADWAY,  NIW  YORK. 


BUY  OF  THE  MILLS! 


WHIP    CORDS 

C.  COLES  DUSEmBVBY  &  SO  ft,  Agents. 

Corner  Brtiadway  End  Walker  St.^  New  Ycrk. 

Ag$ntM  /or  CIctk  etui  Silk  Mllla. 


Pacts  About  Storage  Batteries. 

By  Isaiah  L.  Roberts. 

other  information  on  this  subject  bv 

WELL-KNOWN  EXPERTS  CONTAINED  IN  OUR 

STORAGE    BATTERY    NUMBER      issue  of   September  27th. 


PRICE,    10   CENTS. 


STAMPS  OR    COIN. 


THE   HORSELESS   AGE. 


VtA.  «.  Ko.  8,  Hit 


AUTOMOBILE  RUNNING  CEARS.I  SPECIAL 


FOR  THE  TRADE. 

We  Make  Two  Styles 
Complete  with  Springs 
and  Wood  Wheels* 

WRITE  FOR  PRrCEa. 


H.  F.  BORBEIN  &  CO.. 


ril3  GA«S  AVKXUE, 
ST.  LOUIS.   MO. 


RAWHIDE 
AN»  FIBRE 


BEARS 


COMPENSATING    GEARS 
FOR  DIFFERENTIAL 
DRIVE.... 


IIVE  CHAIN  with  hantened  rivets  and  sleevfls. 

SPROCKETS,  STEEL  BALLS  of  various  diametera. 

138  PurohAae  Streel, 
BOSTON,  MAS&. 


BOSTON  GEAR  WORKS, 

MOISTURE    PROOF 

WAGON    PANELS. 

XumfaotnnTi  of  Veneer  FuqIb  for  Ocaoh.  Wa^dti  Jf  AntomoUleUat. 

Any  site,  any  llnckncss,  w'/fian/'  joining  or  splicing, 
We  also  make  veneers  with  absoluwly  iif^/tr /fw/ 
glue  for  special  uses. 

SECUINE-AXFORD   VENEER   CO., 

W-lOO    PACIFIC   AVKNLF,,   jEltSKY  CITT.  V.  J. 

N.  Y.  K.  oTe. 

Our  launches  are  run  by  kerosene.  No  inflam- 
mable gasoline.  Lowest  cost  of  running.  Send  for 
our  caitaLogue. 

NEW  TCEE  KEROSENE  OIL  EJ^GnTTCO,, 

3  1    Burllngf  Slip,  New  York. 


Cylinder  Castings  with  Flanges. 

Also    Complete  Sets  of  Castings  for   i}(^  2^^^ 
3^  H.P.  air-cooled  motors. 

SMITH    MOTOR  CO., 
54  and  56  M.  &  E.  R-  R.  Ave.,  Newark,  N.  J. 


THE  JUMP  SPARK  LEADS 

GIto  Tblck 

1   Inch  Jump  Spark. 

])1m«Ti«Ioti3.  8x41 4  lui. 
PatoQt  Apphed  For. 

I F.  SPLITOBBF,  Itief/Jfik's, 

ilTiJidew»teTBt,NewTorkH 


NEW  EXCELSIOR  DRY  BATTERY. 

We  make  all  siie?  and  shapes  uf  Dry   RaUcries  and 
rccoraincnd  our  EcllpdC,  siic  r>  x  ai  x  7|,    vnllage 
1.51,  amperage  25  to  30,  fot  G#ft  Engine  Ignition    ,^i*^ 
purposed. 

Wb  lolicit  a  Hotnpnraiive  is'si  w'^ih   my  mlier  Dry  Battcrj'  '(^  ^  hiid. 

HEW  EXCELSIOR  DBT  BITTERr  MaHUFACTOIiy.'"SJ«  JZ"''"' 

GAS    ENGINE   CASTINGS. 

Rougrli  or  FinJslied. 

Reference — Otto  Gas  Engine  Works,  Fhilfidclphia,  iiur 
largest  cuslumer, 

ERIE    FOUNDRY    CO.,    Erie.    Pa., 

1350-1300  W.  IStli  St. 


JUnffED  METAL  PA/tTS  FOB  WTOIfO- 
BfLES.  Maao  to  otdat  frwn  tMcIt  of 
tamph-       :    ;    :    ;    -*    ;    ;    ;     *    .* 


DODGE    MACHINE    SCREW    CO., 
BOSTON. 


Graphite  Lubricants, 

ALL  KINDS.  ACCORDINQ  TO  WArTTS. 

■mcI>!  prepftfatJ^D^for  G«>r*  of  Blectrlc  Uoton  and  f or  CyUodcn  •! 

Joseph  Dixon  Crucible  Co.,   -   Jefsey  City,  N.  J. 

TOWNSEND   A   DECKER 

BOUCITORB  OS-  U.  &>  AND  VOBXLQV  FATEirrB. 


Patents  SpBDialty 


I4f  BroadMray, 
N«w  York... 


MOTOR  VEHICLE  tfiVENTIONS. 

I>.  B.  DBCKXB.  Ut«  Au't  Ex'r.  V,  a.  Fmt.  OSov- 


Seamless  Cold  Drawn  Steel  Tubing. 
SlieliSi  Cylinders  and  Tanks, 


For  Air,  Ou,  StdUO.  Am- 
Ron!&  or  flcidi  aad«r 
prcMOje  and  explcnlTeiL 

^'tieuDlan  gtMt]  Test- 


ed   Tanki    oC 
DEuQQtenv 

DROP    POR43INQ8   AND  ftTECL  8TAMRINC*. 


Boadry 


JiMHEr,  immM  l  6ft.,  lm%\  Bulldlm,  Phlltdilptii,  PL 

AUTOMOBILES,    EKotPlO.nH  Gfts«llnB, 

REPAIRED,  STORED  ^^J  RECHARGED. 

SPECIAL  AUTOMOBILES  buiEt  to  order. 
F.  A.  LA  ROCHE  &  CO..  13th  and  Hpdwffi  Stg..  New  YoA. 
PARSELL  &  WEED, 

MODEL  MAKERS.  ?r r.;/*':""'"'"  "V"" 

Automobile  fittings,  Vaporizers,  etc..  built  to  ordet. 
Working  drawings  made  from  sketches. 
Wrlt«  for  PlmphlAt.  Talvphont,  1SG  MidiMn  Squira. 

THE  FRINKUN  MODEL  SHOP, ; 


2ft-l3l   W«ait  31*t  atrfttt* 
NIW  YOIIK^  M.  V. 


n4e  ONLY  pEfiFccT  auBBTiTUTc  FOR  leathir  rs 

MORQCCOLINE 

NEVER  AFFECTED  BY  It;^^"'^"'  kT^,',  LIRE  LEATHER 

Jul  tbt  UiiDifDi  AaL«m»bllM.     Do  iiM  b«d«Mlt>MI  \rj  itariblcH  InJutlani  vhlch  Jn 
not  pouiM  ta«  ibittVM  af  HohrtMltiH.   And  fnr  i'uislct. 

BOaTOM    ARXIFTCIA.!,    i:,ieATH]RK    CO. 

12  EAST   IBth  BTREBT,  NIW  YORK. 


I 


...ASHTON... 

Pop  Safety  Valves,  Cylinder  Relkf 
Va]ves>  Steam  Gauges,  Automatic 
Water  Gauges  and  Gauge  Cocks 
for 

STEAM   VEHICLES. 


THE  ASHTON  VALVE  CO..  271  Franklin  St.,  Boston,  M«m. 

f  121  Uberlf  Streit.  N«w  York. 

S:   ^I2ts  FllbnrI  S1f«e1.  PItllidelptilft. 

L2f8  Lake  Slre«l,  ChLcapo,  III. 


BRANCHES: 


HORSELESS 


:^^BERLIN 

IRON  BRIDGE 
Ca. 

OurNefvP/anfatP/Uslfur^/iPd. 
w///de/n  opemt/oncfafm^Jum 

We  are  now  taking  confrads  for 
ifomptS/iipmentafferJu/ifffrst 

on  all  classes  of 

Steel  Brides,  Bui/d/n^s.Roo^, 

Cirders.  (bfumnsandStmduial 

Materia/ fit>m  th/s  Plant 


OFFICES 
zoo    £CIUITABLE     BurLDINC   -   Bt^STON   AfASS. 

H&o    Broaowav-A'£-w  yofifc 
gio  Stephen  Cirard  BuiLDiNC-/W/i^of£^AV/i  ^154. 


EA,ST  Berun  Conn.  PjTTSBURcn  Pa 


8fi 
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RIGS  THAT  RUN. 

i'^:,  THE    KIND    YOU     HAVE     BEEN     LOOKING     FOR. 

COMPACT,    DURABLE,    EASILY     MANAGED, 

BUILT      TO      LAST.         IF    YOU     ARE     AT 

ALL      INTERESTED      IN       SUCH       A 

VEHICLE/WRITE  AT  ONCE  FOR 

CATALOG     TO 

SAINT  LOUIS  MOTOR  CARRIAGE  COMPANY, 

121  1-13-16-17-19  Vandevonter  Ave,,  ST.  LOUIS,  MO.,  U.  S. 

^'  Earlv  Ordera  Secure  EarU  PeJlverl«a." 
Pennsylvania  Repreeenlatlve,  A.  B>^  GUWKER.  61  O  Drexel  Building,  Philadelphia* 


U^i^; 


DURYEA  Vehicles  Have  Few  Parts. 

PEV^  PARTS  ^^^^^  '^^^  sijtoc  Ihcy  don't  liavc.  They  have  no 
cuuntrr^hafls,  with  1>eaiing*i  ui  be  kept  in  line  ;  tiu 
IZtnTs  running  al  tirdinary  speeds.  ciinstft)uenily  no  noise  ami  frictinn  (rom  ^ears  ; 
nn  Dpcn  firt-.  no  (jas-makins  ilcvicc.  lui  danKCi  I'rom  fire  or  explosion,  no  pumps 
of  any  kind  for  any  |>urposc,  nu  autnjqalic  regulaiors,  which  may  or  may  not 
fegulate;  no  oil  cups  cx<:cpl  the  cylinder  cups,  no  hidden  pans,  and  yd  no  parts, 
obnoxiously  prominent  outside  ihe  vehicle  (See  cui).  They  have  no  nciisc.  no 
odor  and  no  vibration  worih  menlioning.  No  confusinR  mulliplieily  of  levers, 
no  right  or  Icfl  sidt  on  which  the  opcratof  ffiusf  sit,  no  liquid  or  ga!.  under 
pressure,  no  burners  to  he  heated,  no  ^auj^e  ^lass,  blow-cff  cocks  or  similar 
nuisances.  They  arc  jusl  the  prcdicsi,  neatest,  mosji  perlect  motor  vehicles  ever 
shown..     For  Cataloi;  address., 

DURYEA.  READING,  PA„  PEORJA.  E.L.,  or  LOS  ANGELES,  CAL. 


TRANSMISSION  GEARING.. 

FOR  AUTOMOBILES. 


i 


Twa  Speeds  and  Reverse. 
No  Shocks. 


NEAT. 
COMPACT. 


Change  of  Speed  by  Brakes. 
No  Gears  Running;  at  Normal  Speed. 


STRONG. 
EFFICIENT. 


No.  I,  4  to  ^  H.  P.,  15  in.  lon^,  weight  35  lbs. 

THE  shaft  is  continuous,  and  may  be  driven  tiirect  from  the  motor  shaft.     The  left-hand 
brake  operates  the  reverse,  which  is  at  slow  speed.     The  brake  next  to  it  operates  the 
slow    speed    ahead.     The  sprocket    wheel    drives    the    axle.      The    friction    clutch    at 
the  right  locks  the  whole  system  and  drives  It  at  the  speed  of  the  shaft.     A  pinion  may  be 
used  instead  of  sprocket  if  desired.     Lubrication  by  oiler  on  the  end  of  Ihe  shaft 

IE   UPTON    MACHINE   CO.,     I7  state  street,   new  yoi 


WRITE  TO  US. 


Warka  at  BEVERLY.  MASS, 


Water  Jacketed  Motor,  3J  h.  p.,  upwards,  for  light  car- 
riages and  boats.     Aiso  2}  h.  p.  for  smalJ  boats. 

Imported  in  quantities  for  the  American  trade* 

The  De  Dion-Bouton  Mutors  are  ackiiowledgeii  to  be  the  best  in  the  world.  All  ihe  principal  races  in 
Europe  and  America  have  been  won  by  the  De  Dion-Bouton  Motors.  Beware  of  worthless  imitations.  None 
genuine  unless  they  bear  the  name  De  Dion-Bouton  on  them.  Ml  De  Dion-Bouton  Motors  are  guaranteed, 
r  keep  a  fuU  line  of  all  parts,  and  can  supply  the  trade  with  the  best  French  dry  batteries  for  sparking  purposes. 
Spark  Coils,  Carbureters,  Mufflers,  and  all  accessories. 


WfriT£  FOR  PULL  INFORMATION. 

Also  new  and  second  hand  Du  Dion- 
Bouton  Tricycles,  Quadricycles, 
and  Light  Carriages  for  sale. 


KENNETH  A.  SKINNER, 

Sote  Ag^ii  for  the  United  States. 

268  MASSACHUSETTS  AVE., 

BOSTON,  MASS. 
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STEAM  BOILER  NUMBER, 

DECEMBER  6th,  1899. 

Symposium  of  Steam  Vehicle  Engineering. 


Dealing  thoroughly  with  this  most  interesting 
problem  as  related  to  vehicles. 


LEADING    ARTICLES. 

Steam  Boilers  for  Motor  Vehicles,  by  R.   I.  Clegg. 

General  Data  on  Steam  and  Fuel,  by  A.  H. 

Advantages  of  Circulation,  by  S.   D.  Mott* 

Efficiency  of  Small  Boilers,  etc,  by  A.    M.   Herring. 

Automobile  Generators  Under  the  Law,  by  Perry  B.   Rawson. 

Considerations  in  the  Design  of  Vehicle  Boilers^  by   P.   M,   Heldt 

Shell  or  Water  Tube  Boilers?  by  Wellington  P,   Kidder. 

Boiler  Feeding  Apparatus,  by  R.   I.  Clegg. 

A  Practical  Method  of  Utilizing  Exhaust  Steam,  by  Edwin    Kilburn. 

Oil  Fuel  Burners^  by  R.  I,  Clegg. 

A  Coil  Boiler  for  Automobiles,  by  W.   H.  W^ikeman. 

The  Elihu  Thomson  Flash  Boiler  and  Steam  Vehicle  System,  by  L.   H, 

Design  for  an  S  H.   P.  Water  Tube  Vehicle  Boiler,  by  H,  K.   Burr. 


Vehicles,  Boilers  and  Engines  described  and  illustrated 

64    PAGES.  56    CUTS. 

PRICE,    10    CENTS,    STAMPS    OR    COIN. 


SUBSCRIBE    FROM    THIS    NUMBER, 
•a,O0  A  YEAR  IN    ADVANCCi 


THE   HORSELESS   AGE, 


100   VHASSAV    STREET,    H.    t. 
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TELEPHONE,  150  JOHN. 

'M.  R.  WINN'S 

DEPOTS  FOR  SUPPIIES: 

943  MAIDEH   LMfi£.  HEW  lORK. 

SPmHGFf£LD,  MASS. 

aaiDGEPORT.  COHH. 


Winn's  Automobile 

SPECIAL  HIGH   FIRE  TEST  CYLINDER  OIL 
FOR  AIR  COOLED  HOTORS. 


GASOLIME. 

OIL  FOR  CYLINDERS. 

OIL  FOR  BEARINGS, 


nail  and  Telepbono 
Orders  'Btomplly  Attended  lo> 


^ivy. 


Gasoline 
Engines 


built  and  used  for 
Automobile  pur- 
poses. 

GUARANTEED, 

Single  and  Double 

5  H.  P-  Single   Cylinder,  $225   Com- 


I      Cylinders. 

plete. 
L        MUFFLERS  that  MUFFLE,  $12. 
■^     TRANSMISSION     DEVICES.    Two    For- 
HWard  and  One  Reverse  Speed  with  Band  Brake, 

^^        THREE  STYLES  of  RUNNING  GEARS 
and  All  Kinds  of  SUPPLIES. 

AUTOMOBILE  SUPPLY  CO., 

Offic*,  3209  Washington  Av«.,       ...       ST.  LOUIS,  MO, 


}* 


-^^ 


THE 

GEOriETRIC  LINE 

Of  tools  for  screw  machine  work  are  used  and  recom- 
mended  by  all  leading  manufacturers  because  ihcy 
possess  so  many  points  of  superiority  over  old 
methods. 

If  you  are  interested  in  screw  machine  work  of  any 
kind  it  will  pay  you  to  investigate  this  line  of 

Adjustable  Self-Opening  Screw  Cutting  Die  Heads, 
Adjustable  Collapsing   Taps,  and 

Adjustable  Ho/low  Milling  Tools, 

Manufaciured  by  tb« 

GEOMETRIC  DRILL  CO., 

Westville,  Conn.,  U.  S.  A. 

D£SCfilPTt¥E 
KtATTEf!  0/f  DEMAHD. 


C25a!s!iii"-s4' UPRIGHT  DRILLS 

From  a  light  Friction  Driit  to  a  42-ia,  B.  O.  P.  F.  DHII, 

SEND  FOR  CATALOGUE. 


W.  Fa  and  John  Barnes  Co., 

996  Ruby  Street,      -      Rockford,  IlL 


^     AUTOMOBILE     STORAGE    AND     RERAIR 

m  THE  HORSELESS  STABLE, 

L  HOUSt,   CARE. 


CO. 

11971  Columbua, 

57   WESr  66th    STREET,    $t.  Nichoi*a  Bink  Bunding.    NEW   YORK. 
HOUSt,   CARE.  REPAIR   ANO    INSPECTION.  BATTERIES    CHARGED   AND    SUPPLIES   Of   ALL  KINDS  FUftNISHED. 

TRANSIENTS    ACCOMMODATED. 

The  A,  S,  Ac  a.  CO.  AUT0ai03ILE  OIL,  Fpr  B^^e  Here.— Prioe  por  gallon  oan,  $L.O0. 
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*  (]hicago  Motor    ■ 
t      Vehicle  Co.,  Ltd, 

^  PRACTICAL  VEHICLES  THAT  DO  WHAT  IS 

EXPECTED  OF  THEM. 


^ 


saseamessi^ssxssgsssiffsmsstss^^ 


fftr^ 


(^<= 


-*^.. 


ij\}^  'X3 


^ft5Hyiffl8^8iyW*iMft*J*Sfi*SffWj*8^iSiRI 


Forty  different  styles  of  bodies  may  be  used  on  one  gei 
Can  be  changed  from  business  to  pleasure  in  lo  minutesi 
Power:  Hydro-Carbon;  ordinary  stove  gasoline. 
One  lever  controls  everything. 


ILLUSTRATED  CATALOGUE  MAILED  FREE. 


T  Chicago  Motor  Vehicle  Co.,  Ltd 

«L  Factory:  5  341    WABASH    AVE., 


Factory ; 

HARVEY.    ILL. 


CHICAGO,   ILL. 


4lt^*4**^«^*f^*^^*t<*^^^  ^ 
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STEAM 

BOILER 

NUMBER 


TEN  SPECIAL  ARTICLES 


Leading  Engineers  and  Inventors  on  Lhe  Slcam  Boiler 
as  related  to  Vehicles,  ircaiing  the  subject  ihoroug'hly 
and  showing  how  steam  can  be  most  succcsafully 
applied. 

10  GENTS,  STIMFS  OR  COIN. 


SYMPOSIUM 
OF 


STEAM  VEHICLE  ENGIHEERING 


THE   HORSELESS  AGE, 

ISO   NASSAU    STREET, 

^--^NEW   YORK 


OODYEAR  TIRES 


A  RE  constructed  on  a  standard 
of  weights  settled  upon  only 
after  a  vast  experience  in  their 
manufacture,  and  are 

GUARANTEED  TO  GIVE 
ENTIRE  SATISFACTION. 


The  Goodyear  Tire  and  Rubber  Co. 

AKRON,     OHIO. 


THE    HORSELESS    AGE. 


Special  to  flutomobile  or  Bicycle  jKanufacturers. 


For  Rent. 


150,000  square    leet    of  floor    space,  with  power,  fully  equipped  for  the 

*    manufacture   of  Bicycles    or  Automobiles.     This  plant  includes  complete 

rubber  lire  factory,  gas  and  eleciric  Ught  plant,  steel  ball  and  cork  grip  plant,  elevators, 

anrt  all  moderfi  improvements,  .  We  own  this  complete  plant  and  machinery  and  will  be 

pleased  to  correspond  with  parties  interested.     A  limited  amount  of  machinery  for  sale. 

J.   STEVENS   ARMS  &  TOOL  CO., 

p.  O-  Box  I700.  Chicopee  Falls.  Mass. 


RIGS  THAT  RUN. 

THE    KIND    YOU    HAVE     BEEN     LOOKrNC    FOR. 

COMPACT,    DURABLE,    EASILY     MANAGED, 

BUILT     TO      LAST,        IF  YOU     ARE     AT 

ALL      INTERESTED       IN       SUCH       A 

''  VEHICLE,  WRITE  AT  ONCE  FOR 

-^^^  CATALOG     TO 

SAINT  LOUIS  MOTOR  CARRIAGE  COMPANY, 

t2l  I-I3*t6-I7-I9  Vandeventer  Ave.,  ST.  LOUIS,  MO.,  U.  8«  A. 

'^  Earlv  Ordeva  Secure  EarT^  Del|verl*a." 
FannsyWania  Ropreaentativa,  A.  B.  CUMMER*  610  Drex«l  BuMdkns,  Philadelphia. 


HI*.  B.  iUr  a.  uoo. 


Theso  pieces  are  Drop  Forged  of  beat  soft  steel  end  ara  suitable 
for  earrtageB  weighin^^  from  600  to  IBOO  pounds.  Front  Ailo  Eud 
is  dftgigned  for  Ij;'  ia.  tubing.     We  carry  these  Forgiogs  in  stook. 


DNEQDALED  FACILITIES  FOR  DROP  PQRGJKG, 


HAETFOED,CONN., 


^iMrtDK  VinekU,  M  $Itie. 


MOTOR   WHEELS- 
STEERING 

DEVICE 


WITH 


BALL 
BEARINGS. 


FLARING    EDGES    IF    DESIRED. 


WESTON-MOTT   CO.,   Utica,  N.  Y. 


Facts  About  Storage  Batteries. 

By  Isaiah  L,  Roberts. 

OTHER   INFORMATION  ON  THIS  SUBJECT  BY 
WELL-KNOWN  EXPERTS  CONTAINED  INCUR 

STORAGE    BATTERY    NUMBER,      issue   of   September   27th, 

PRICE,    10  CENTS.  STAMPS  OR   COIN. 
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STEAM  IS  THE  BEST  POWER  FOR  AUTOMOBILES 


Steam  Motor  Wagon. 


THIS  STYLE  NOW 
READY. 

OTHER  STYLES  TO 
FOLLOW. 


•rti^i 


npHE  Carriage  illustrated 
■  here  is  one  that  will  sat- 
isfy the  most  critical^  for  in  it 
is  combined  the  finest  carriage 
work  and  the  best  machinist 
«fcill  and  workmanship,  and  it 
is  the  most  practical  and  satis- 
Factory  pleasure  carriage  one 
.an  have. 


FOR  FULL  PARTICULARS  AND  PHOTOGRAPH  ADDRESS 

STANLEY    M.ANUFACTURINa    CO. 

No,  117   LINCOLN   STREET,  BOSTON.  MASS: 


A    P&RFECT    AUTOMOBILE    EQUIPMENT. 

THK 

EMPIRE  BALL-BEARING  AXLE 

AND 

ROBERTS'   WHEEL. 


PATENTED. 


4  tint  axft,  ttwvtighly 
tested  by  acfaaf  use 
utfder  at/  cfasst*  of 
ttebichs.  gtring  perfBCt 


i9p»«i'af/f  mtfapttd  tf 
automnbi/ew  and  fieary 
irucka.  Mamas  of 
users  and  t^stimi^niaft 
formtlwf  on  appfhtt- 

ilM. 


NONE  SO  NEAR  ANTI-FRICTION. 

SUPERIOR  TO  ANY  OTHER  AXLE   FOR  ALL  KINDS  OF 

MOTOR    VEHICLES. 


AXLE   DEPARTMENT. 


THE  CHICAGO  5CREW  CO,, 

Address  all  communications  to  tiie  Company. 


CHICAGO,  ILL. 


Send  for  Catalogue. 


THE  HORSELESS  AGE 

EVERY  WEDNESDAY. 
DEVOTED  TO  MOTOR  INTERESTS. 


Vol.  VI. 


NEW  YORK,   MAY    30,    1900. 


No.  9. 


THE    HORSELESS    AGE. 

K  P.  DTGCBSOLIi,  £aitor  and  Proprietor. 

Publication  OrncB: 

AJUtiCAH  Tract  Society  Building,     -     150  Nassau  Street. 

NEW    YORK. 

HERBERT  UDD  TOWLE,  AMOClal*  Editor. 


SUBSCRIPTION,  FOR  the  Unitkd  States  and  Canada, 
$a.oo  a  year,  in  advance.  For  all  foreign  countries 
incloded  m  the  Postal  Union,  $3.00. 

COMMUNICATIONS.— The  Editor  will  be  pleased  to  receive 
communications  on  trade  topics  from  any  authentic 
aottrce.  The  correspondent's  name  should  in  all  cases 
be  given  as  an  evidence  of  good  faith,  but  will  not  be 
published  if  specially  requested. 

C3r  One  week's  notice  required  for  discontinuance  or  change 
of  advertisements 


The  Houelkss  Aos,  150  Nassau  Street  New  York. 
Entered  at  the  New  York  post-office  as  second  class  matter. 

ion  Acoonnt  of  flte  catceeety  dleconnta  cluuvMI 
Ur  Xtt^r  Tork  lMUtk«  on  amaU  diecka  nndcr  Utelr 
mm^m  ml««  •ntMciibera  oro  rcqncsted  to  remit  by 
Fort  Oflteo  or  Bmpr—  money  order  or  Tf,  T.  draft. 

The  Acetylene  Motor  Number,  to  appear  June  20,  will 
contain,  among  others,  articles  on  "Acetylene  and  Alcohol 
Versus  Gasoline  as  Fuels,"  by  T.  L.  Roberts,  and  "Will  Acety- 
lene Be  the  Coming  Power  for  Motor  Vehicles?"  by  D.  N. 
Long, 


In  the  Matter  of  Tests. 


Fifty-one  motor  cars,  out  of  sixty-odd  starters,  completed 
the  i.ooo-mile  trial  of  the  Automobile  Club  of  Great  Britain. 
There  were  eleven  actual  running  days,  on  seven  of  which  the 
distance  covered  was  over  100  miles.  One-day  exhibitions 
were  held  at  seven  towns  en  route,  and  briefer  exhibitions  at 
six  others.  Public  interest  all  along  the  road  was  intense; 
the  streets  of  cities  and  villages  were  lined  with  people  who 
watched  for  hours  as  the  irregular  procession  (there  was  no 
attempt  at  close  order  in  running)  straggled  by,  and  the  ex- 
hibitions were  attended  by  throngs. 


About  a  score  of  the  finishers  were  voiturettes  or  motor 
cycles,  and  the  endurance  of  these  little  machines,  hanging  on 
the  trail  of  the  princely  Panhard,  Benz,  Daimler  and  Napier 
cars,  was  one  of  the  unexpected  features  of  the  trial.  Minor 
break-downs  were  numerous,  some  cars  getting  much  more 
than  their  share,  while  others  escaped  almost  scot-free;  but 
nevertheless  it  was  demonstrated  of  many,  at  least,  of  the 
"small  fry,"  that  they  were  capable,  if  not  precisely  of  rivaling 
the  army  mule  in  their  ability  to  endure  anything,  yet  of  essay- 
ing much  more  than  park  service.  Making  all  possible  allow- 
ance for  the  experience  of  the  drivers,  the  moderate  speeds,  the 
good  roads  and  the  excellent  management,  the  trial  lately 
ended,  brought  home  to  the  British  public  better  than  any- 
thing else  could  have  done  the  fact  that  the  motor  vehicle  is 
destined  to  be,  and  is  already,  a  thing  for  practical  service,  and 
not  merely  the  hobby  of  mechanical  cranks  or  the  fad  of 
sporting  men. 

Naturally,  with  the  British  event  so  fresh  in  mind,  the  ques- 
tion will  occur  to  those  who  read  the  letters  of  Mr.  Chamber- 
lain and  Mr.  Field,  of  the  American  organization,  which  we 
publish  in  another  column,  whether  some  such  thing  might  not 
be  attempted  in  this  country.  Motor  vehicle  tests  may  be  of 
various  sorts,  according  to  the  particular  qualities  which  it  is 
desired  to  demonstrate.  A  race  is,  of  course,  the  most  obvious, 
as  a  competitive  test  of  speed.  But  there  are  many  features 
besides  speed  demanded  of  a  commercial  vehicle,  which  merit 
attention  commensurate  with  their  importance.  Economy  of 
maintenance  and  operation,  durability,  reliability,  simplicity — 
so  far  as  compatible  with  functional  completeness,— hill-climb- 
ing powers,  perfect  manageability  as  a  pre-requisite  to  high 
speed,  comfortableness  and  ease  of  control,  are  some.  Many 
of  them  rank  higher  than  speed,  and  all  are  more  difficult  of 
attainment.  But  no  test  can  be  representative  which  ignores 
them,  and  a  test  directed  at  some  and  not  at  others  is  liable 
to  result  in  the  sacrifice  of  the  features  slighted,  in  order  to 
obtain  better  results  in  those  at  issue.  Such  a  test  necessarily 
conveys  a  wrong  impression  to  the  public,  and  is  of  little 
value  to  the  trade. 

The  first  competitive  tests  in  this  country  were  in  the  nature 
of  races.  None  of  the  contesting  vehicles  was  out  of  the  ex- 
perimental stage,  and  the  events  fell  rather  flat,  owing  to  the 
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failure  of  most  of  the  contestants  to  cover  the  course.  More 
recently  te-ts  in  manceuvring  have  been  held,  with  much  suc- 
cess. But  the  complete  and  all-round  test  is  yet  to  be  devised, 
and  The  Horseless  Age  hopes  to  see  the  feasibility  of  it  agi- 
tated, at  lea.st.  in  the  present  connection.  It  is  probably  too 
soon  to  talk  of  1,000-mile  runs  to  settle  the  single  question  of 
endurance,  but  it  would  seem  that  the  time  has  come  for  some- 
thing more  than  a  circus-ring  test  of  an  hour  or  two  at  a  time. 


The  Gas  Engine  HotfTube  as  an 
Ignition  Timing  Device.* 


For  Competitive  Tests. 


The  Horseless  .Age  has  received  the  following  letters,  which 

speak  for  themselves; 

New  York,  May  5. 

C.  J.   Field,  Brooklyn,   N.  Y.: 

Dear  Sir.— It  is  the  wish  of  the  board  of  governors  of  the 
Automobile  Club  of  America  that  there  should  take  place  a 
series  of  trials  or  competitive  tests  under  the  auspices  of  the 
technical  committee,  of  which  you  are  chairman. 

I  am  therefore  authorized  to  ask  you,  as  soon  as  convenient, 
to  inaugurate  one  or  more  of  these  competitions,  to  take  place 
in  the  open  air,  in  some  convenient  section  of  New  York, 

The  main  feature  of  these  proposed  tests  to  comprise  the 
stopping,  turning,  avoidance  of  obstacles,  etc.,  on  different 
road  surfaces,  and  also  in  competition  with  horse-drawn  vehi- 
cles, the  idea  being  to  obtain  from  such  series  of  tests  valua- 
ble data  regarding  the  rates  of  speed  which  can  safely  be 
allowed  for  various  types  of  automobiles. 

It  is  also  suggested  that  the  tests  be  classified,  and  each 
vehicle  be  entered  in  its  respective  class. 

The  governors  wish  to  leave  all  the  details  and,  in  fact, 
the  entire  matter  in  your  charge,  authorizing  you  to  select 
yonr  own  time  and  employ  such  means  as  in  your  judgment 
will  best  accomplish  the  results.     Very  truly  yours. 

GEO.  A.  CHAMBERLAIN. 

Acting  Prest.  A.  C.  A. 


New  York,  N.  Y.,  May  10. 

Dear  Sir. — Acting  under  the  direction  of  the  board  of 
governors,  the  technical  conmiiltee  is  preparing  the  details 
for  a  series  of  trials  and  coinpctilive  tests,  which  arc  intended 
to  develop  the  strong  features  in  turning,  stopping,  avoidance 
of  obstacles,  hill  climhinK  and  other  various  nian<cuvres.  which 
will  develop  the  strong  points  nf  each  one  of  the  diffetent 
types  of  automobiles,  and  also  comparative  ones  in  competi- 
tion with  horse-drawn  vehicles,  the  idea  being  to  make  this 
an  interesting  and  instructive  series  of  tests  for  the  benefit 
of  the  club  members  and  the  public  at  large,  and  also  to 
develop  the  question  of  safe  speeds  for  the  different  types  of 
automobiles. 

The  chairman  of  the  technical  committee,  C.  J.  Field.  1294 
Dean  St..  Brooklyn,  N.  Y..  asks  as  a  special  favor  that  all 
the  members  of  the  club  give  their  thought  to  this  matter, 
and  any  ideas  which  they  have  on  the  matter  to  kindly  for- 
ward to  him  at  the  above  address  about  the  middle  of  June. 

This  is  about  the  time  Mr.  Field  will  return  from  his  trip 
abroad,  and  the  committee  proposes  to  take  the  matter  up  at 
that  time  to  formulate  rules  and  regulations  in  the  matter 
and  issue  them  for  the  information  of  the  club  members  dur- 
ing the  month  of  July. 

It  is  proposed  to  hold  these  tests  at  some  place  in  New 
York  City  during  ihe  early  fall. 

Your  luTirty  cooperation  in  the  matter  in  making  RugRcs- 
tinns  and  also  arr.niging  to  take  part  in  them  will  materially 
aid  in  makinK  these  trials  what  we  believe  Ihcy  should  be— 
one  of  the  niosl  .Mueessfid  and  important  features  of  our 
work  this  vear.     Resjiectfully  vours, 

C.  J.  FIELD. 
Chn.  Technical  Committee,  A.  C.  A. 


By  Wm.  T.  Magruder,  Columbus,  O. 


The  series  of  tests  of  a  gas  engine,  data  and  results  of  which 
il  is  here  desired  to  record,  was  made  as  part  of  the  regular 
post-graduate  laboratory  work  given  by  the  writer,  in  gas 
enginery,  at  the  Ohio  State  University  at  Columbus,  O.,  during 
the  college  year  1898-9,  by  F.  J.  Hale,  M.  E.,  class  of  '98,  and 
Horace  Judd,  M.  E.,  class  of  '97,  as  part  of  their  elected  work 
for  their  post-graduate  degrees.  Mr.  Hale  had  previously 
assisted  in  making  over  50  tests  of  gas  engines,  under  80  h.p.  in 
size ;  while  Mr.  Judd  had  been  for  more  than  a  year  an  as- 
sistant in  the  mechanical  engineering  laboratory.  Both  young 
men  were  unusually  painstaking  and  careful  observers,  and  it  is 
therefore  thought  that  the  data  and  results  are  trustworthy. 
Most  of  the  indicator  diagrams  here  presented  were  taken  by 
the  writer.  The  results  have  been  worked  up  chiefly  by  Mr. 
Hale,  and  have  been  checked  by  the  writer  and  one  of  his 
students. 

The  engine  tested  was  rated  at  9  i.h.p.,  and  at  7  b.h.p.  when 
using  natural  gas  and  running  at  280  revolutions  per  minute. 
It  may  be  classified  as  a  4-cyclc,  scavenging,  horizontal  gas 
engine  having  a  single  cylinder  6-in.  diameter  and  i2-in.  stroke. 
The  lay  shaft  was  driven  by  spiral  gears  from  the  crank  shaft 
at  one-half  the  latter's  number  of  revolutions  per  minute. 
Cams  on  the  lay  shaft  caused  the  inlet  and  exhaust  valves  to 
open  once  in  every  2  revolutions  of  the  crank  shaft.  The 
governor  was  the  usual  type  of  hit-or-miss,  inertia,  pendulum 
governor  actuated  by  a  cam  on  the  lay  shaft,  and  propelled  by 
a  spring ;  and  hitting  or  missing,  as  the  work  and  the  speed 
of  the  engine  demanded,  a  tappet  on  the  end  of  the  gas  inlet 
valve  spindle  whereby  gas  was  admitted  to  the  mixing  chamber. 
whence  the  mixture  of  gas  and  air.  or  the  air  alone,  passed 
through  the  inlet  valve  into  the  ignition  chamber  and  so  into 
the  combustion  chamber,  or  cartridge  space,  of  the  engine 
cylinder. 

About  25  tests  of  this  engine  had  been  made  during  the  pre- 
ceding college  year,  so  that  it  is  thought  that  the  newness  of 
the  engine  had  been  worked  off.  and  that  both  valves  and 
journals  had  become  adjusted  in  their  bearings. 

The  method  of  testing  was  the  usual  method  employed  in 
this  laboratory  of  testing  gas  engines.  A  full  description  of  the 
gas-engine  testing  plant  may  be  found  in  Vol.  VIZ.,  page  122. 
of  the  Proceedings  of  the  Society  for  the  Promotion  of  Engi- 
neering Education,  in  a  paper  presented  to  the  society  by  the 
writer  at  its  Columbus  meeting,  in  1899.  on  "The  Hydrocarbon- 
Engine  Testing  Plant  of  the  Ohio  State  University."  For  the 
purposes  of  this  paper,  however,  it  should  be  stated  that  the 
power  gas  for  a  test  is  collected  in  a  gasometer  of  225  cu.  ft. 
capacity,  which  is  graduated  into  cubic  feet,  and  so  that 
readings  may  be  easily  estimated  to  one-tenth  of  a  cubic  foot. 
From  the  gasometer  the  power  gas  is  forced  by  city  water 
pressure  to  the  engine  through  an  ordinary  tin  gas  meter, 
whose  readings  arc  used  solely  for  the  purpose  of  checking. 
The  pressure  of  the  power  gas  is  measured  by  a  water  manom- 
eter connected  to  the  gasometer,  and  is  regulated  by  the  ob- 
server,  who  is   stationed  at  the   water  inlet  valve.     By  this 
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means  almost  any  d>psiTed  pressure  may  be  obtained.  The 
power  ga^  (lipc  leading  to  the  engine  is  i  '/j  in.  Ln  didinct'Cr, 
while  the  tnginc's  gas  cock  was  ^^  in.  Thq  air  inlet  of  the 
rn^ne  was  tapped  for  J^j^in.  pipe,  into  which  was  connected 
a  i?^-in.  close  nipple,  a  [!4-in.  by  2-in-  reducer,  a  2-in.  close 
nipple,  and  then  a  2-in.  maUeable^H"^  P'P^  union,  so  that  ihu 
air  of  (lie  ritom  entered  the  engine  tlirotigh  these  fitting^  in  llie 
reverse  order  to  that  here  given.  In  ordtr  to  regulate  or 
throttle  the  air  ■supply,  circular  orifices  nnadu  with  sharp  edges 
}n  ihin  planistied  iron'  Were  iniserted  between  the  two  lialvea 
of  the  a-in.  pipe  union. 

The  gas  for  ttic  Bunsen  burner  of  the  hat  tube  was  taken 
from  the  main  and  measured  by  a  separate  5-light  iiii  meter, 
and  had  no  relation  to  the  power  gas  except  thai  it  came  from 
the  -tame  street  main. 

The  exhaust  gases  pasaed  by  a  2^';-in.  pipe  througli  the  usual 
exhaust  pot,  and  so  by  a  2>;-in.  pipe  to  the  atmosphere. 

The  jacket  water  entered  »he  cylinder  jacket  below  the 
combustion  chamber,  and  passed  out  above  nt  the  front  end 
of  the  cylinder  lis  temperaiiires  were  measured  by  chen;ical 
thcrammeters  whose  bulbs  were  immersed  in  cylinder  oH  in 
thin-watled  brass  tbermonieter  cups  inserted  In  pipe  filUng?! 
through  which  the  jacket  water  wa-;  parsing.  The  engine  was 
*o  piped  thai  the  jacket  water  could  be  weighed  either  before  or 
after  it  had  parsed  through  the  cylinder  of  the  engine. 

No  attempt  was  made  in  this  scnc?  of  tests  to  measure  the 
quantity  of  air  consumed,  although  ample  facilldes  were  at 
hand,  as  a  previous  series  of  25  tests  had  been  made  on  this 
point  and  tests  made  with  the  engine  reoeivinfi  air  from  4  iix.  of 
pressure  to  ig  in.  of  suction.  Neither  were  the  exliaust  gases 
analyzed.  The  gas  used  was  ordinary  Cohimbns  coal  gas.  Us 
composition  is  accepted  as  reported  below  by  the  analysis  of  a 
sample  made  by  Frank  Haas,  C.  E.,  E.  M.,  of  the  deparlment 
of  metallurgy  of  the  university,  and  under  the  direction  oE 
Prof.  N.  W.  Lord,  E.  M. 

ANALYSIS  OF  Gf\S- 

Tlluminants   (CH.)    . . ,    ?■  ?  per  cent. 

COi   4  per  «nt. 

O +  ,.*. 2.4  pcf  cent. 

CO 5-3  per  cent. 

H   SO. 5  per  cent. 

N    .,... - 9-0  per  cent. 

CH,  ..*.., , ,,..  24.7  per  cent. 


into  or  out  of  action  by  the  observer  at  the  gasometer,  and 
aUo  nt  a  place  nearer  to  the  engine. 


100,0  per  cent 

tls  calorific  value,  as  determined  from  this  analysis,  is  5Ri| 
British  tWrmn!  uniti;  per  cubic  font  of  the  gas  at  32  d^S^. 
Fahr,  and  at  standard  barometric  prei^snrc  (20.02  in.  of 
<BCrcury>.  lis  calorific  value,  as.  determined  by  tlie^e  ehemiel'^ 
Sli  the  Mahler  bomb  cslorimeier  of  the  department  of  metal- 
lurgy, is  564  Briti-ih  thermal  units  per  cubic  foot  of  gas  under 
the  same  conditions. 

The  indicated  horw-power  was  obtained  by  mean's  of  a  new 
Crosby  gas  engine  indicator  and  an  "Ideal"  reduciiKf  motion. 
which  received  its  motfon  from  a  stmit  irr>n  arm  rijiidly  secured 
tfl  Ihc  pi^'on  "f  the  engine.  Tlie  strnigbt  innlieatnr  cnnck  w.if 
irrewed  directly  into  tbe  lop  wall  nf  the  comhusion  chnmher 
TV  ttratcc  hrir-^e-power  wns  nlMained  hy  a  rope  brake  resting  on 
*  pair  of  dnuhle-heam  platform  ■'cnle's.  and  who've  mpe  en 
rircW  a  wa(er-coftled  brake  nullev.  The  revnh»ttone  nf  the 
hi-  «hafi  and  the  admi'^s^ons  of  eas  per  minute  were  obtained 
V  dectric  counters,  either  or  both  of  which  couCd  be  thrown 
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LONGITUDINAL  SECTIONAL  ELEVATION 
OF  MIXING  CHAMBER 


PlO.  I. 


In  the  accompanying  illustrations  Figs,  1  and  2  represent 
longitudinal  and  cross-sectional  elevations  of  the  mixing  and 
ignition  chambers.  Referring  to  the  figures,  the  gas  enters  the 
engine  through  a  i-^-in.  stop  cock,  whose  pointer  handle.  W.  ro- 
tates over  a  dial,  P,  graduated  from  zero  lo  ten.  When  the 
liand  is  at  zero  the  cock  is  closed,  and  when  at  ten  is  wide 
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Open.  When  the  load  is  increased  and  the  speed  is  decreased, 
the  inertia  pendulum  governor  strikes  the  tappet  on  the  right 
hand  end  of  the  gas  inlet  valve  U,  causing  it  to  open  to  an 
extent  that  can  be  regulated  by  the  thimble  V.  The  gas  thus 
enters  the  space  G,  and  passing  through  tlic  holes,  as  shown, 
mixes  with  atmospheric  air,  which  has  come  in  by  way  of  the 
i!/2-in.  air  pipe  into  the  air  chamber  A.  whence  it,  too.  passes 
through  numerous  small  holes  so  as  to  cause  an  intimate  com- 
mingling of  the  gas  and  air  in  the  mixing  chamber  M. 

Once  in  each  two  revolutions,  a  cam  on  the  lay  shaft  actuates 
the  lever  Q,  and.  through  the  "inlet  valve  lever  set  screw"  S. 
causes  the  valve  T  to  rise  and  so  permit  the  mixture  of  gas  and 
air.  or  of  air  alone,  to  enter  the  ignition  space  B.  Here  the 
fresh  gases  mix  with  the  burnt  gases  of  the  preceding  stroke, 
and  fill  the  ignition  chamber  B,  the  inlet  C  and  the  combustion 
chamber  and  cylinder  volume,  during  the  suction  stroke  f)f  the 
piston.  The  passageway  D  to  the  hot  tube,  being,  as  it  were,  a 
dead  end,  remains  filled  with  the  burned  gases  of  the  preceding 
stroke. 

The  ignition  chamber  B  is  formed  in  a  casting.  N.  boltetl  to 
the  end  of  the  engine  cylinder,  so  as  to  have  direct  coninnmica- 
tion  with  it  through  the  rectangular  inlet  C.  On  the  outside  of 
the  ignition  chamber  casting  N  is  bolted  the  casting  O,  in 
which  is  fastened  by  set  screw  L  the  hcit-tubc  tee  K.  whicli  is 
connected  to  the  passageway  D  by  a  hole  ^^  in.  in  diameter. 
Into  the  tee  E  is  screwed  the  hot  tube  proper  X,  having  a  sftlid 
end,  and  also  the  lower  hot  tube  H.  made  of  V^-in.  gas  pipe,  and 
having  on  the  end  a  %-'m.  by  ^-in.  reducer,  and  tlie  "lower 
hot-tube  pet  cock"  I.  This  pet  cock  I  originally  contained  a 
hole  1-64  in.  in  diameter,  but  wa:^  replaced  in  certain  of  the 
experiments  by  an  ordinary  J/^-in.  pet  cock.  The  upper  hnt 
tube  X  was  surrounded  by  an  asbestos-lined  cast-iron  chimney 
K,  through  which  the  tip  J  of  the  Bunsen  burner  projected,  so 
that  the  flame  could  play  upon  the  upper  hot  tube  at  a  point 
about  i^  in.  above  the  tee  E.  It  will  thus  be  seen  that 
ignition  was  effected  in  this  mechanism  by  compressing  the 
burnt  gases  which  were  left  In  the  passageway  D,  the  tee  E,  ami 
the  upper  and  lower  hot  tubes  X  and  H.  into  the  lower  hot 
tube  H,  and  the  upper  portion  of  the  upper  hot  tube  X.  sn  that 
the  mixture  of  fresh  gas  and  air  followed  and  came  into  con- 
tact with  that  part  of  the  upper  hot  tube  which  was  red  hot,  be- 
came ignited,  and,  striking  back  through  the  tec  E.  passage- 
way D,  ignition  chamber  B  and  inlet  C.  caused  the  ignition  of 
the  large  volume  nf  the  compressed  gas  and  air  in  the  combus- 
tion chamber  of  the  engine,  and  so  cau^^ed  the  piston  to  make 
a  power  stroke. 

The  exhaust  valve  was  opened  by  a  lever  operated  through  a 
roller  actuated  by  a  cam  on  the  lay  shaft.  The  roller  was 
journaled  on  an  eccentric  stud  in  the  lever,  and  so  arranged 
that  it  could  be  rotated  so  as  to  cause  the  exhaust  valve  to 
always  remain  open  a  small  amount,  and,  by  thus  creating  a 
leak  at  the  exhaust  valve,  decrease  the  compression  and  so 
make  the  starting  line  of  the  engine  easier.  When  the  tee- 
handled  end  of  the  eccentric  was  vertical,  the  exhaust  valve 
was  closed  and  kept  closed  by  its  spring;  bnt  when  the  handle 
was  horizontal,  the  exhaust  valve  could  not  close  and  there- 
fore leaked. 

Early  in  the  experimenting  with  this  engine,  under  the 
unusual  conditions  imposed,  it  was  discovered  that  the  time  of 
ignition  was  a  variable  depending  upon  quite  n  number  nf 
different  conditions,  and  that  before  any  accurate  and  scientific 
data  could  be  collected  or  any  satisfactory  result  =  could  be 
obtained,  these  conditions  must  be  individually  and  "jvs- 
tematically   studied.     To   do  this  intelligently,   the   following 


schedule  of  conditions  was  assigned,  and  tests  made  in  which, 
as  far  as  possible,  only  one  condition  at  a  time  was  allowed 
to  vary. 

The  variable  conditions  upon  which  the  time  of  ignition  was 
assumed  to  depend  were: 

1.  The  length  and  diameter  of  the  upper  hot  tube. 

2.  The  length  and  diameter  of  the  lower  hot  tube. 

3.  The  volume  of  the  passageway  D. 

4.  The  amount  of  compression  due  to  the  percentage  of  pis- 
ton displacement  in  clearance  volume. 

5.  A  leak  at  the  lower  hot  tube  pet  cock  I. 

6.  A  leak  by  the  piston  rings. 

7.  The  position  of  the  inlet  valve  lever  set  screw. 

8.  Whether  the  exhaust  valve  leaked  or  not ;  that  is,  whether 
the  starting  cam  handle  was  vertical  or  horizontal. 

9.  The  temperature  of  the  jacket-water  outlet. 

10.  The  temperature  of  the  mixing  and  ignition  chambers. 

11.  The  speed  of  the  engine  at  constant  jacket-water  outlet 
temperature. 

12.  The  temperature  of  the  hot  tube. 

13.  Whether  the  previous  stroke  had  been  missed  or  not. 

14.  The  pressure  of  the  gas. 

15.  The  position  of  the  gas-cock  handle. 
t6.  The  size  of  the  air-inlet  diaphragm. 
17,  The  pressure,  or  suction,  at  which  the  air  was  delivered 


to  the  engine. 


W.T.lUgniUcT 

FlQ  4. 

Run  No.  136.    Date  Nov.  12.  1898.    Time  U:39  A.M.     No.  8.    Spring 
20il.     T,enKth   2.46.     Area   .77  and   .66.     R.P.M.   290  1-3.     X.P.M.   42.2. 

M.E.P.  75,10  and  64.39.     I.H.P. .    1%-in.  Inlet  Air  Orifice.    B%-in. 

Hot  Tube. 


W.T.Jl.B™der 

Fig.  5. 

Run  No.  129.  Date  Nov.  5,  1898.  Time  10:46  A.M.  No.  8.  SprinR 
2ffl.  Length  2.47.  Area  .72.  R.P.M.  274.  X.P.M.  115.  M.E.P.  69  to 
96.     I.H.P. .     IVin  Air  Orifice.     4-in.  Hot  Tube. 


W.T.H«[:timIw 


FlO.  7. 

Run  No.  140.  Date  March  II,  1899.  Time  9:52  A.M.  No.  4.  Spring 
240.  Lenftth  2.42-  Area  .74.  Average  R.P.M.  240.6.  X.P.M.  118.48. 
M.E.P.  73.29.    I.H.P. ,    3H-in.  Hot  Tube.    J-iu.  Air  Orifice. 


9,  Mar  30.  1900. 
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I.  THE  LENGTH  OF  THE  UPPER  HOT  TUBE. 

From  what  has  previously  been  said,  it  is  evident  that  the 
greater  the  volumes  of  the  spaces  in  the  upper  and  lower  hot 
tubes,  cither  or  both,  the  greater  will  be  the  amounts  of  the 
burnt  gases  which  they  will  contain,  and  therefore  the  sooner 
will  the  fresh  gases  reach  the  red  hot  part  of  the  upper  hot 
tube.  Consequently,  the  longer  the  upper  hot  tube,  the  earlier 
will  be  the  ignition.  Fig.  4  shows  this  for  an  upper  hot  tube 
5!<2  in.  long.     Fig.  5  shows  this  for  an  upper  hot  tube  4  in. 


long,  and  Fig.  7  for  a  3^-in.  upper  hot  tube.  Fig.  9  shows 
this  for  a  2^-in.  hot  tube.  Figs;  12  and  13  show  this  for  a 
2- in.  hot  tube,  and  also  the  variation  in  the  time  of  ignition  due 
lo  so  short  a  hot  tube. 

2.      THE  LENGTH   AND  DIAMETER  OF  THE  LOWER  HOT  TUBE. 

From  what  has  been  said  under  the  first  condition,  it  will  be 
quite  apparent  that  the  greater  the  volume  of  the  lower  hot 
tube  (that  is.  the  greater  its  length  for  a  given  diameter,  or  the 
greater  its  diameter  for  a  given  length,  or  both),  the  earlier  will 


W.T-UaBnlOT 


Fig.  9. 


-M. 


No.  4.     Spring 
X.P.M.— . 


Run   No.  139A.     Date  Feb.  17,  1899.     Timt 

240.      Length    2.«.      Area    .70   and    .73.      R.P.M. 

M,E-P.  68.02  to  70.93.     I.H.P. .    2%  in.  Upper  Hot  Tube.     2%-in. 

Lower    Hot    Tube. 


Run   No.  139A.     Date  Feb.  17,  1899.     Time iM.     No.  1.     Spring 

240.      Length  2.45.     Area  .74,   .57,   .65,  .84.     R.P.M.   280.     X.P.M. . 

M.E.P.   72.49.     LHP. .     2%-m.    Upper   Hot  Tube,  1%-in.   Lower 

Hot  Tube. 


WTHacTiMbr 


Fig.  13. 


yi.-r.Umun.iwt 


Fio.  IB. 


-M.     No.  17. 


Spring 
U.E.P. 


Run  No.  139A.     Date  Feb.  17,  18&9.     Time- 
240.    Length  2.48.    Area  .69  to  .60.     R.P.M.  280.    X.P.M.- 

58.06  and  66.78.     LH.P. .    2%-in.  Upper  Hot  Tube.    8%-m.  Lower 

Hot   Tube. 


Run   No.  139.     Date  Jan.   31,  1899.     Time  3:45  P.M.    No.  7.   Spring 

2».     Length   2.43.     Area   .65   and    .50.      R.P.M. .     X.P.M. . 

M.E.P.  54.32  and  49.38.  I.H.P. .     Lower  Hot  Tube. 


M.t.K  —  «t.n 

W.T.IbcndM- 


FlQ.  13. 


Htm  No.  139.     Date  Jan.  31,  1899.     Time  3:48  P.M.     No.  8.     Spring 

!«.     Length    2.46.     Area   .5.     R.P.M. .      X.P.M. .      M.E.P. 

48.M.     I.H.P. . 


Fid.  18. 

Run  No.  156.     Date  April  1,  1899.     Time  9:19  A.M.     No.  3.     Spring 
210.     Length  2.45.     Area  .70  to  .43.     R.P.M.  265.     X.P.M.   115.     M.E.P. 

68.57  to  42.12.     I.H.P. .    110  lbs.  Net  Brake  Load.    lOO"  F.     J.W. 

Outlet. 


u 
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be  the  time  of  ignition.  This,  it  is  thought,  is  dearly  shown 
by  the  diagrams  from  Run  139  A,  where  the  length  of  this 
tube  was  changed  from  1%  in.  with  Fig.  14,  to  8J4  •»•  with  Fig. 
iG,  while  the  upper  hot  tube  remained  constantly  2}^  in.  long. 
Therefore,  the  longer,  or  larger,  the  lower  hot  tube,  the  earlier 
will  be  the  ignition. 

3.    THE  VOLUME  OF  THE  PASSAGEWAY  D. 

No  means  were  available  to  prove  this  condition,  but  it  would 
seem  quite  evident  that  the  larger  the  volume  of  the  passage- 
way D  the  larger  would  be  the  volume  of  burnt  gases  for  which 


«   UM>U  MOT  TUN  PfT  OOCX 

WMMMLLV  OKHIO 


W.T.lks»to 


FlU.  28. 


Run  No.  IM.     Date  April  1,  ]hS9.    Time  10:-)6  A.M.     No.  27.    Spring 
2W.     Length  2.M.    Area  .66  to  -23.     R.1\M.  260.     X.P.M.  130.     M.E.I'. 

C4.92  to    22.62.     I.H.P. .     115  lbs.  Net  llrake  Load.    100"  F.  J.W. 

Outlet. 


room  would  have  to  be  found  in  the  upper  or  lower  hot  tubes 
before  the  fresh  gases  could  become  ignited.  The  logical  con- 
clusion would  therefore  seem  to  be  that  the  larger  the  passage- 
way D  the  later  would  be  the  ignition. 

4.     THE   AMOUNT   OF    COMPRESSION    DUE   TO   THE    PERCENTAGE    OF 
PISTON    DISPLACEMENT  IN    CLEARANCE  VOUTME. 

With  this  engine  no  facilities  were  available  for  either  in- 
creasing or  decreasing  the  volume  of  the  combustion  chamber, 
and  thereby  changing  the  percentage  of  clearance  volume, 
which  was  33.99  per  cent,  of  the  piston  displacement.  But  it 
is  evident  that  with  a  larger  combustion  chamber  the  com- 
pression will  be  lower,  and  the  volume  into  which  the  burnt 
guses  of  the  passageway  D,  etc.,  will  be  compressed  will  be 
kifger,  and  therefore,  the  greater  the  clearance  volume  and  the 
lower  the  compression,  the  later  will  be  the  ignition,  and  vice 
versa. 

5.     A  LEAK  AT  THE  LOWER   HOT  TUBE  PET  COCK  I. 

From  Figs.  18  and  23  of  Run  156,  it  is  evident  that  a  leak 
nt  the  lower  hot  tube  pet  cock  (or  at  where  the  tubes  H  and  X 
arc  screwed  into  the  tee  £)  will  allow  the  burnt  gases  in  the 
passageway  D  to  be  exhausted  into  the  air,  and  thereby  cause  a 
very  early  ignition. 

6.      A  LEAK  BY  THE  PISTON  RINGS. 

Run  159  was  made  to  determine  the  result  of  running  without 
the  four  piston  rings  being  in  their  usual  place.  The  leak  of 
burnt  gases  from  the  front  end  of  the  cylinder  was  very  per- 
ceptible. The  compression  was  reduced  from  the  usual  60 
lbs.  to  about  48  lbs.,  and  the  average  mean  effective  pressure 


1  EAHLV  after  HItltMk 

7  KOUUUI 


y{.r.itmgrtiwt 


Fig.  24 


Run  No.  159.  Date  April  5,  1S99.  Time  2:.11  I'.M.  No.  2.  Spring 
2m.  Length  2.^5.  Area  .52  to  .25.  R.I'.M.  260.  X.l'.M.  120.  M  E.V. 
50.94.  to  34.29.     LILl'.— .     3l4-in.   Hot  Tube. 


W.T.IU«nidM^ 


Fm.  sa 


Run  No.  146.  Date  March  14,  1899.  Time  4:46  P.M.  No.  10.  Spring 
2ro.  Length  2.46.  Area  .78  to  .64.  R.P.M.  266.  X.P.M.  129.  M.E.P. 
74.15  fo  62.44.     I.H.P. . 


W.T.lU<rad« 


Fia.  35. 


Run  No.  159.  Date  April  5.  1899.  Time  2:32  P.M.  No.  3.  Spring 
240.  Length  2.45.  Area  .55  to  .47.  R.P.M.  260.  X.P.M.  120.  M.E.P. 
63.88  to   46.04.     LILP. .     3»4-in.    Hot   Tube. 


I  TVRM    Wa.  flKH 


WriUffnMlw 


FlQ     29. 


Run  No.  146.  Date  March  14,  1899.  Time  4:38  P.M.  No.  6.  Spring 
240.  Length  2.45.  Area  .74  to  .64.  R.P.M.  266.  X.P.M.  129.  M.E.F. 
72,49  to  62.69.     I.H.P. . 


.  %  Mar  »,  UM, 
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was  reduced  from  75  or  80  lbs.  to  4S  lbs.,  except  afier  mi^'-ing 
a  stroke.  Figs.  24  and  25  show  that  ignitkin  look  iilacc  exactly 
on  the  dead  crntfr  with  a  hot  tube  3I4  in.  [ong.  It  would 
therefore  seem  that  tht  omission  or  brcaknyc  uf  dm-  iyt  iiinrL- 
piston  rings,  while  alTcciing  tlitr  i:omprc!>=inii,  mean  i;lTfchvc 
pressure  and  the  indkak'd  hof'^e-powcr,  will  h^w  practically 
but  little  effect  upon  ihc  time  of  ignition. 

7.    THE   POStriON   OF  THE  INLET  VALVE  l-EVEK  SET  SCBEVV  S. 

Tlii*  set  screw  S  caused  the  inlet  valve  to  open  at  the  begin- 
ning of  the  suctinn  stroke.  The  spiral  spring  surrounding  the 
spindle  of  the  valve  caused  the  valve  to  seat  itself  as  soon  as 
the  motion  of  the  set  screw  woidd  permit.  By  lowering  the  fiet 
icrew,  it  i*  evident  that  the  valve  was  opent-d  Liter  and  closed 
carticr.  and  the  resiiU  on  the  engfne  was  a  decrease  in  speed. 
By  raiding  the  5crew,  thereby  preventing  the  valve  from  spring- 
•italing.  (he  ignition  wa-^  made  much  later  and  the  -■'pted  of  ihc 
engine  decreased  from  26S  revoliuionn  per  minute  10  ^oo  revolu- 
tiuns  iwr  niitiute.  On  these  cards  the  word  *'noTni'dl"  refers  to 
the  diagram  which  was  taken  under  normal  cond  tions..  either 
jiifit  before  or  after  making  the  special  diagram,  and  wa>j  taken 
to  niahc  the  comparison  more  marked.  Fig.  aS  yhows  the 
effeet  of  turning  down  the  inlet  valvc  lever  set  screw,  while 
Fig.  29  shows  (he  effect  on  the  time  of  ignition  otld  The  area-; 
of  the  cards  of  turning  it  up.  When  tnrncd  up  one  turn,  the 
inlet  valvc  was  never  allowed  to^^tose  lighily. 
( 7i»  f>e  0>Hcti/d^d,) 


The  caihpaa^  against  nutomobile  scorchers  in  Paris  is 
being  carried  on  reknllcssly.  One  d?vy  lately  thtre  were  42 
arrests  for  this  cause  alone.  The  fines  so  far  have  been  light, 
che  purpose  seeming  to  be  to  rcprc^is  rather  than  to  punifh 
the  offenders.  The  licenses  issued  to  chauffeurs  arc  graded 
accordifig  to  the  siwcd  permitted,  some  expert  operators 
being  allowed  carte  blanche,  while  others  are  narrowly  re- 
stricted in  this  regard, 


Motor  Vehicle  fdeas  Compiled. 


fn  a  recent  issue  we  noticed  a  pamphlet  on  the  legal 
stilus  of  the  motor  vehicle,  written  by  Fred  D,  Stanley,  of 
Ropton.  We  liaxx  just  received  the  larger  publication  o( 
which  Ihe  above  brochure  originally  ionned  a  chapter.  This 
IS  t-iititled  "The  Motor  Vehicle  Industry/'  and  is  a  collcc- 
li.in  under  one  cover  of  numerous  articles  on  the  history. 
<ievelopmcnt,  economic  features  and  motive  power  of  tliesc 
vehicUi,  which  articles  have  appeared  partly  in  the  technical 
and  partly  in  the  daily  press  during  the  past  year,  in  btuh 
thi«  country  and  Fnpland.  Numerous  brief  semi-tcchnical 
inicles  arc  given  on  the  rcbtive  merits  and  cost  of  the  dif- 
ferwnt  motive  powers,  some  theoretical  and  some  from  actual 
tc«s.  Tlic  book  is  rot  intended  for  specialists,  but  for  the 
information  of  the  public,  and  in  ibis  regard,  it  fills  a  gap  of 
long  standing.  The  compiler  is  W,  A,  VVhittlcBey,  of  Bos- 
ton. 


Acetylene    Hotor    Number 
June  20. 


LESSMSofiheMM 


Another  Steam  Carriage. 


Fditor  Horseless  Age: 

I  was  very  much  interested  in  the  story  and  ynur  editorial 
comments  ,;ment  tlie  tribulations  of  a  steam  machine.  I  have 
one  of  the  same  make  and  have  had  pretty  mwch  the  same 
experience.  When  I  found  my  boiler  leaking  I  took  off  the 
burner  and  found  every  tube  but  one  wet.  I  turned  a  steel 
punch  with  very  little  taper  and  made  a  little  set  in  this  shape; 


fSfC  sketch.)  I  would  drive  the  punch  pretty  firmly  in  a 
mile  iind  with  light  taps  curl  the  end  of  the  tube  over  all 
around  with  the  set  punch,  I  found  it  lumeccssary  to  take 
the  boiler  off.  I  merely  lipped  Ihe  c-^rriage  over  on  its  side. 
For  the  wind  blowing  the  fire  hack  and  out  I  put  a  sheet  of 
asbestos  paper  over  the  hole  where  I  pour  water  in.  I  find  it 
very  easy  to  use  more  than  twice  the  amount  ctf  gasoline  nec- 
essary. I  can,  by  keeping  ihe  boiler  over  half  full,  use  much 
more  than  the  rctiuired  amount  of  w-tter  and  not  get  as  good 
results.  For  lighting  I  use  a  small  spark  coil  ^  in.  long, 
with  a  bundle  of  iron  wire  1  in.  in  diameter.  For  a  core 
wioind  H  in.  thick  with  No.  t8  magnet  wire,  I  uie  iwn 
"Mesco"  dry  cells  of  battery  and  connect  one  pole  to  the  coil 
and  the  iHher  lo  the  burner.  The  other  wire  from  the  coil 
is  U-im  enough  to  stick  inin.  ihc  firebox  and  scratch  against 
the  mi'tal.  which  produces  a  spark.  I  really  think  the  steam 
rig  is  the  best  thing  on  the  market.  I  have  only  one  objec 
tion  lo  my  steam  carriage  but  that  will  probably  force  me 
to  trade  it  for  a  gssoline  rig,  I  need  a  carriage  thai  I  can 
run  onto  a  boat  and  make  the  power  run  the  boat;  and  the 
United  Stales  miirine  laws  will  not  allow  me  lo  run  a  boat 
with  ilie  steam  engine  that  is  on  the  carriage.  The  two 
Mesco  dry  ccll.'i  run  the  igniter  and  a  bell,  and  Lamps  at  steam 
and  waier  gauges,  also  a  flash  road  lamp,  so  they  are  quite 
a  convenient  thing  to  have  along. 

STEAM  CARRIAGE  NO.  S. 

COnnUNICATIONs! 


The  Packing  Abolished — Engine  Power. 


Buffalo,   N.  Y.,  May   15. 
Editor  Horseless  Age: 

I  will  give  a  couple  of  my  experiences,  which  may  be  use- 
ful to  "One  of  the  Cranks,"  who  writes  in  The  Horseless 
Age  of  May  9. 

f  have  used  a  storage  battery  of  two  cells  successfully,  and 
have  not  been  troubled  much  with  the  slopping  of  the  acid. 

As  to  the  packing  of  the  cylinder  head,  I  learned  from 
experience  that  packing  of  any  kind  was  troublesome,  and 
so  1  turned^and  ground  a  projection  >i  in,  long  on  the  head 
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to  fit  into  the  cylinder,  besides  the  fit  on  the  end  of  the 
cylinder,  which  was  ground  also.  A  little  shellac  on  both 
fits  helps.  I  use  six  ^-in.  studs  on  a  4  x  5  in.  engine,  and 
have  had  no  trouble  from  that  source.  My  practice  as  to 
the  lead  of  the  spark  is  about  the  same  as  "One  of  the 
Cranks"  describes. 

1  should  like  to  know  at  what  speed  his  engine  pulls  best; 
also  the  amount  in  foot-pounds.  I  can  get  2  h.p.  out  of  a 
4  X  5  in.  at  550  revolutions  per  minute,  with  cold  gasoline. 
I  have  not  tested  it  since  I  put  a  heating  tube  through  the 
tank,  but  notice  a  difference  and  think  it  is  doing  better. 

Is  this  good,  bad  or  indifferent? 

GEORGE  B.  BOWEN. 


Ozone  Park,  L.  I.,  May  13. 
Editor  Horseless  Age: 

No  wonder  "One  of  the  Cranks"  is  disgusted  with  the 
"sloppy  wet  batteries  ;"  and  I  hardly  know  of  a  dry  battery 
that  is  reliable  for  any  great  length  of  time.  As  to  his  cylin- 
der head  packing,  I  would  suggest  that  he  discard  all  pack- 
ings, simply  scraping  the  surfaces  to  a  fit  and  luting  them 
lightly  with  red  lead  and  oil,  and  twisting  them  back  and 
forth  a  few  times  to  get  them  to  a  good  bearing,  and  screw 
up  tightly.  The  six  screws,  if  the  head  should  be  a  little 
light,  might  not  be  sufficient,  as  they  would  be  about  3  in. 
apart.  If  so,  put  in  six  more  between  them,  which  might  be 
smaller — say  H  in. — and  I  think  he  will  be  free  from  the 
head  difficulty.  A.  S.  HUNGER. 


Another  Way. 

Clinton,  Mo.,  May  16. 
Editor  Horseless  Age: 

In  answer  to  "One  of  the  Cranks"  regarding  his  trouble  with 
cylinder  head  packing,  1  will  say  that  I  have  had  practically  the 
same  trouble,  and  overcame  it  by  cutting  grooves  in  the  outer 
and  inner  cylinder  walls,  so  that  when  the  cylinder  head  is 
well  fastened  the  packing  will  be  imbedded  in  these  grooves. 


(jT'ooi/es 


This  aids  materially  in  holding  the  packing.  I  find  no  packing 
better  than  asbestos  1-32  in.  thick.  Six  j4-in.  cap  screws  I 
think  sufficient,  as  I  have  no  trouble  with  six  ^-in.  studs  on  a 
7-in.  by  9-in.  with  100  lbs.  compression.  As  I  have  taken  no 
cards  from  this  engine  as  yet,  I  cannot  say  what  is  the  exact 
explosion  or  maximum  pressure.  C.  M.  MOHLER. 


Taste  and  Economy. 

Reading,  Pa.,  May  19. 
Editor  Horseless  Age: 

Your  editorial  on  "Some  Questions  of  Taste"  was  read  by 
the  writer  with  interest,  and  he,  having  been  designing  motor 
vehicles  since  1891,  wishes  to  excuse  designers  for  some  things 
they  do  and  to  show  why  many  things  about  a  motor  vehicle- 
are  done.  Our  first  designs  were  built  to  be  commercial  rather 
than  artistic.  They  consisted  of  an  ordinary  horse  phaeton  with 
shafts  removed  and  a  motor  placed  on  the  running  gear, 
sprockets  being  clamped  to  the  rear  wheels  and  driven  by 
chains  from  countershaft.  It  is  quite  likely  that  this  same 
fact — commercialism — influenced  many  other  designers.  By 
using  horse  vehicle  forms  they  could  use  horse  vehicle  parts 
and  save  money,  time  and  work  by  not  designing  and  building 
something  special  when  they  could  find  regular  parts  that  they 
could  use  in  the  open  market.  Vehicles  of  this  type  were 
certainly  "horseless  vehicles."  They  looked  blunt  and  incom- 
plete, and  it  is  only  because  the  public  are  getting  accustomed 
to  the  makeshift  that  they  are  tolerated  to-day.  Such  a 
vehicle  is  not  a  motor  vehicle  of  the  future.  Increased  ex- 
perience demonstrated  that  many  parts  of  the  horse  vehicle 
were  not  satisfactory  and  each  new  design  of  motor  vehicle 
used  less  and  less  of  the  regular  horse  vehicle  parts,  besides 
which,  modifications  were  introduced  rendering  the  vehicle 
more  efficient  and  (on  the  principle  that  "handsome  is  that 
handsome   does")    more  beautiful. 

Prof.  Sweet's  thought,  "to  the  truly  educated  eye,  whatever 
is  right  looks  right,"  is  proven  truth  aptly  expressed,  and  is 
the  key  to  all  engineering  design,  as  you  truly  say.  Thefaultis 
that  the  public,  not  being  educated  upon  motor  vehicle  design, 
do  not  know  what  is  beautiful,  and  in  their  ignorance  they 
can  do  no  better  than  to  compare  a  motor  vehicle  with  its 
nearest  relative — the  horse  vehicle.  They  unconsciously  apply 
to  motor  vehicles  the  prevailing  tests  for  style  and  beauty  ap- 
plied to  horse  vehicles,  regardless  of  the  fact  that  the  condi- 
tions are  widely  different.  They  forget  the  high  speed  and 
heavy  weight  of  the  motor  vehicle.  They  do  not  consider  the 
dash  as  a  wind  shield  instead  of  a  mud  shield.  The  steering 
problem  never  enters  their  heads,  traction  means  nothing  to 
them,  while  simplicity  of  machinery,  accessibility  of  the  me- 
chanical parts,  protection  of  the  operator  from  grease  and  of 
the  machinery  from  dirt  appeal  to  them  as  being  within  the 
province  of  the  hostier  rather  than  a  matter  of  concern  to  the 
operator. 

As  they  learn  more  of  motor  vehicles  they  will  appreciate 
the  good  points  and  be  able  to  separate  other  lines  of  the  two 
classes  as  they  properly  should  be ;  and  while  this  educating 
process  is  taking  place  the  up-to-date  motor  vehicle  builder 
who  builds  the^  most  perfect  motor  vehicle  his  experience  can 
suggest,  must  expect  to  be  criticised  and  looked  upon  as  a 
crank  by  those  of  less  experience;  and  he  must  be  willing  to 
reap  his  reward  in  later  years  by  seeing  his  fonxis  adopted  and 
his  goods  purchased  when  the  public  reach  that  point  of 
sufficient  education  to  know  what  is  merit 

Your  remarks  should  be  taken  to  heart  by  every  motor 
vehicle  user,  and  we  trust  you  will  favor  us  with  more  of  them. 

CHAS.  E.  DURYEA. 
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Poppet  Valves— Cylinder  Cooling- 
Back  Explosions. 


Editor  Horseless  Age: 

I  want  to  express  my  appreciation  of  the  article  on  poppet 
valves  in  your  issue  of  April  i8.  I  think  Mr.  Berger  has 
thrown  a  strong  light  upon  a  hitherto  dark  subject.  Much 
has  been  done  in  reference  to  steam  engine  valves,  with  a 
considerable  resultant  increase  in  efficiency  and  adaptability. 
We  can  expect  at  least  as  much  improvement  from  rational 
design  in  gas  engine  valves. 

The  following  experience  which  I  had  some  time  ago  makes 
mc  realize  that  it  is  important  to  take  into  account  in  fast 
running  engines  the  time  occupied  by  the  valves  in  reaching 
their  seats. 

We  wanted  a  supply  of  air  conij)resscd  to  15  or  20  lbs,  and 
did  not  have  a  convenient  pump;  but  we  did  have  a  two- 
cylinder  Daimler  gas  engine,  which  compressed  its  charge  to 
about  60  lbs.,  so  we  proposed  to  run  that  with  one  cylinder 
and  use  the  other  for  a  pump.  We  removed  the  exhaust 
valve  from  one  cylinder  and  substituted  a  rather  heavy  pop- 
pet valve,  connected  the  exhaust  port  with  a  reservoir  and 
set  the  engine  running.  The  pressure  of  air  in  the  reservoir 
went  up  to  about  5  lbs.  and  stopped.  The  engine  was  run- 
ning at  its  normal  speed — 600  revolutions  per  minute — every- 
thing seemed  to  be  tight,  and  we  could  hear  the  valve  work- 
ing very  distinctly. 

1  took  out  the  valve,  weiglied  it  and  its  spring,  measured 
its  lift  and  calculated  the  time  it  would  take  to  reach  its  scat, 
and  found  that  it  was  very  nearly  that  consumed  by  one 
stroke  of  the  engine — .05  second.  The  engine  was  simply 
driving  the  air  into  the  reservoir  and  drawing  it  out  again. 
When  we  adapted  our  apparatus  to  the  conditions  we  got  the 
air  pressure  all  right. 

If  in  Mr.  Berger's  formula  we  take  w  as  the  weight  of  the 
valve  in  ounces,  S  the  lift  of  the  valve  in  inches  or  fraction 
thereof,  and  T  the  average  tension  of  the  spring  in  pounds, 
the  formula  will  be  approximately  as  follows: 

/  w  S 
t  =  .0178    i/ 

y     T 

t  being  in  fractions  of  a  second,  of  course. 

CYLINDER  COOLING. 

In  regard  to  cylinder  cooling,  Mr.  Berger  has  again,  I 
think,  opened  a  very  fruitful  field  of  inquiry.  The  subject  of 
heat  radiation  seems  to  have  been  little  studied  in  this  con- 
nection. 

In  "A  Practical  Treatise  on  Heat,"  by  Thomas  Box,  we 
find  formulas  of  the  form  given  by  Mr.  Berger  and  tables 
calculated  from  such  formulas.  The  following  are  extracts 
from  said  tables: 

Extract  from  Table  104. 

RATIOS   FOR  RADIANT  HEAT. 
EsCMS  temperature  of  radiant                       Tcnip«ratiire  of  recipient. 

over  recipient.  68°  Ratio.  86°  Ratio, 

18                                                 I. 165  1.254 

36                                        1.206  4  299 

54                                     1-251  1.348 

72                                     1-302  1.403 

90                                     1.360  1.463 

loS                                  1.416  1.52s 

126                                     1.48  1-59 

144                                     1-54  1-65 

162                                     1.60  1.73 


Excess  temperature  of  radiant  Temperature  of  retipient. 

over  reiipreiit.  68°  Ratio.  86°  Ratio. 

180  1.68                                 1. 81 

198  1.75                                        1-89 

216  1.83                                        1.97 

234  1.90                                        2.06 

252  2.00                                        2.15 

270  2.09                                        2.22 

288  2.20                                        2.37 

306  2.31                                        2.49 

324  2.42                                        2.62 

342  2.54                                        2.73 

360  2.66  2.86 

378  2.79  3  00 

396  2-93  3-40 

414  307  3-31 

432  323  3.76 

The  ratios  given  in  the  second  and  third  columns  are  sim- 
I)ly  the  factors  by  wliicli  ttie  products  of  the  factor  (which 
Mr.  Berger  calls  k)  by  the  excess  of  temperature  are  to  be 
multiplied  to  get  the  quantity  of  heat  indicated — that  is,  call- 
ing the  ratio   R.  we  would  have 

Q  =  k  t  R 
It  docs  not  seem  to  me,  however,  that  the  ordinary  formu- 
las for  radiant  heat  should  be  used  for  surfaces  which  face  each 
other,  as  the  ribs  shown,  because  the  opposite  surfaces  will 
radiaie  to  each  other.  I  have  before  me  notes  of  experiments 
made  by  mc  six  years  ago  as  to  what  effect  different  surfaces 
had  u]ion  the  amount  of  heat  given  off  by  a  series  of  pipes, 
The  pipes  were  heated  by  running  steam  into  them,  and  the 
amount  of  heat  given  off  measured  by  weighing  the  water 
condensed.     The  following  are  the  data  recorded: 

Nature  of  surfiice.  Wei^lii  of  water  condensed  per  hour 

Tarnished  and  dirly 8.25 

Clean    7.25 

Covered  with  resin 11.625 

Covered   with   black   v;iriii.sh    (shellac  and 

lamp  black)   12.625 

Four  or  five  coats  black  varnish 14.667 

"Ganot's  Physics"  says  that  tlie  radiation  will  increase  up 
to  16  coats  of  a  good  radiating  varnish. 

Table  105  of  Box's  treatise  gives  ratios  similar  to  those  of 
table  104  applicable  to  heat  emitted  by  contact  of  air.  The 
following  is  an  abbreviation: 

Difference  of  temperature.  Ratio. 

18  .94 

36  1 . 1 1 

54  1-23 

90  I . 372 

126  1.486 

162  1.575 

198  1.65 

234  172 

270  1.774 

306  I . 827 

342  r.874 

378  r.92 

414  1.96 

468  2.017 

HACK    KXri.OSIONS. 

I  noticed  in  your  columns  an  interesting  discussion  some 
time  ago  as  to  the  method  of  preventing  the  mixture  from 
exploding  back  into  the  carbureter.  I  have  not  been  able 
to  prevent  this  with  gauze  without  objectionably  obstructing 
the  inlet  pipe.  I  foimd.  however,  that  if  I  bored  a  couple  of 
metal  plates,  perhaps  half  an  inch  thick,  full  of  small  holes 
and  placed  them  opposite  each  other  a  little  way  apart,  say 
H  in.  or  1-16  in.,  and  placed  two  or  three  pieces  of  gauze 
between  them,  the  back  firing  was  prevented  without  very 
greatly  obstructing  the  flow  of  the  gases  in  the  pipe. 

E.  J.  STODDARD. 
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OUR  FOREIGN  EXCHANGES. 


Road  Locomotion. 


By  H.  S.  Hele-Shaw.* 


BALANCING. 

The  satisfactory  balancing  of  the  gas  engine  is  a  much 
more  difficult  problem   than  that  of  the  steam  engine.     In 
the  first  place,   owing  to  the  explosions   in  the  cylinder  of 
the  former,  the  piston  receives  a  violent  impulse  even  under 
the   best   conditions  of  mixture   and  compression,   which   is 
quite  diflferent  from  the  behavior  of  steam;  secondly,  steam 
can  be  regulated  by  admitting  only  a  small  quantity  at  a  re- 
duced pressure  every  stroke,  whereas    the  Otto  cycle,  which 
is  practically  universal,  only  allows  the  impulse  to  take  place 
once  in  two  revolutions.    This  necessarily  introduces  an  irreg- 
ularity in  the  motion,  the  effect  of  which  cannot  be  apprecia- 
bly modified  on  a  motor  car  by  a  fly  wheel,  and  accentuates 
any  want  of  balance  in  the  working  parts.    When  the  engine 
is   in   gear   and  the   vehicle   traveling   at   a   fair  speed   these 
irregularities  are  absorbed  by  the  mass  of  the  vehicle,  but  at 
slow  speeds  or  when  the  engine  is  disconnected  want  of  bal- 
ance   makes   itself  felt.     The   original    Daimler  placed    the 
angles  of  the  two  engines  nearly  at   i8o  degs.,  and  thereby 
mechanically  effected  the  balance  of  the  reciprocating  parts, 
although,  of  course,  there  was  a  turning  couple,  which  was, 
however,  not  of  great  importance,  owing  to  the  two  cylinders 
being  placed  quite  close  together.     But,  strange  to  say,  as 
progress  has  been  made,   this  mechanical   balance  has  been 
entirely  departed  from,  and   the   two   cranks   of  the   similar 
engines  are  placed  side  by  side  on  account  of  the  fact  above 
mentioned  of  the  Otto  cycle  being  employed,  and  there  is 
fotmd  to  be  less  vibration  and  generally  better  results,  since 
the  cranks  would  in  the  original  plan  be  separated  by  angles 
of  i8o  degs.  and  540  degs.  whereas,  if  placed  side  by  side, 
they  are  only  really  separated  by  angles  of  360  degs.  when 
measured   by    the   period   at   which    the    successive    impulses 
occur.     Fig.  I  shows  the  typical  ways  in  which  balancing  is 
effected.     On  this  figure  is  shown  the  original   Daimler,  in 
which  the  cranks  are  separated,  and  in  which  the  pistons  are 
always  moving  in  opposite  directions.    The  Pretot  and  Koch 
(Pig-    0    is  arranged  with  a  single  cylinder,  having  an  Otto 
cycle,  in  which  two  pistons  are  employed  moving  in  oppo- 
•siic  directions  (as  also  do  the  levers),  connecting  rods  which 
are  attached  to  the  crank.     This  is  in  some  respects  a  very 
effective  method  of  balancing,  but  the  increase  in  the  number 
of  rods  is.  of  course,  a  serious  drawback  to  its  general  intro- 
duction.    In  this,  of  course,  as  the  cranks  must  be  separate, 
the  twisting  action  on  the  couples  is  unavoidable.    The  "Go- 
bron"  method  (Fig.   i)  has  been  very  frequently  adopted  by 
other  inventors.    This  effects  the  same  end  as  in  the  previous 
case  without  requiring  a  number  of  additional  levers,  and  is 
probably  one  of  the  only  single-cylinder  methods  of  balancing 
which   entirely   avoids   the   action   of  a   twisting   couple,   the 
only  other  one  known  to  the  author  being  that   of  Hyler- 
White,  shown  on  Fig.  i,  which,  however,  as  will  be  seen  from 
the  drawing,  obliges  the  use  of  spur  gearing.     The  Henriod 
system   (Fig.    i)  really  corresponds  to  the  Daimler  method; 

*  Extracts  from  a  paper  read  )>efore  the  Iniiitution  of  Mechanical  Engineers, 
April  36,  1900. 


although  it  is  not  so  compact  it  has  a  theoretical  advantage 
which  becomes  obvious  when  the  crank  effort  diagrams  are 
drawn  out,  from  the  connecting  rods  operating  at  different 
sides  of  the  crank  shaft.  The  Lanchester  No.  i  is  also  shown 
on  Fig.  I.  In  order  to  understand  the  action  of  this  it  must 
be  remembered  that  the  two  cranks  are  disconnected,  the 
two  fly  wheels  moving  in  opposite  directions;  of  course,  with 
only  a  single-cylinder  engine,  the  piston  is  not  balanced,  but 
as  there  are  two  connecting  rods  which  move  outward  and 
inward  in  opposite  directions,  these  balance  each  other  per- 
fectly, and  by  the  addition  of  another  cycle  a  perfect  balance 
of  the  system  can  be  obtained. 


etna  4fil  •Mm 


FIG.    I. 
EXTERNAL  COMBUSTION    (sTEAM). 

The  external  combustion  motors  for  vehicles  are,  up  to  the 
present,  entirely  steam  engines,  and  so  much  has  been  done 
in  recent  years  in  developing  and  improving  steam  engines 
upon  a  small  scale  that  it  is  scarcely  possible  to  have  any 
absolutely  new  features  in  the  engines  themselves.  Thus, 
although  there  are  various  special  details  which  are  of  in- 
terest, it  is  not  worth  while  to  take  up  time  in  describing  the 
varieties  of  the  engines  themselves  that  are  employed.  On 
the  other  hand,  oil  burners  and  boilers,  as  well  as  condensers, 
have  in  many  cases  been  invented  entirely  with  the  object  of 
their  application  in  this  direction,  and  must  be,  however  briefly, 
touched  upon.  As  before  mentioned,  the  use  of  steam  engines 
in  this  country  has  been  to  a  great  extent  limited  to  heavy 
motor  vehicles,  and  it  is  a  point  of  great  interest  to  compare 
how  the  more  important  makers  have  arranged  the  distribu- 
tion of  the  boiler,  motor,  gearing,  tanks,  condensers,  etc 

The  principal  systems  of  steam  motor  vehicles  have  been 
arranged  for  convenience  of  comparison  upon  one  diagram 
(Fig.  2),  and.  further,  for  convenience,  a  uniform  system 
of  lettering  has  been  adopted  throughout.  A  glance  at  the 
diagrams  will  show  the  very  varied  methods  in  which  makers 
have  distributed  the  essential  features  of  the  heavy  motor 
vehicle.    It  will  be  noticed  at  once  that  all  the  boilers  except 


•KTiL  May  30,  MOO. 


THE   HORSELESS  AGE. 


19 


one  arc  plact-d  in  ilie  front  and  above  the  car^  The  exception 
i-s  the  Muiker  system;  and  ihis,  owing  to  its  having  a  hori- 
zoaul  boiler,  and  a  special  fan  ur  draft  fur  the  burner,  by 
whieh  it  is  cnahk-d  to  do  witliout  a  fuiint'l,  is  placed  Irans- 
^t-T5cly  under  the  middle  of  the  car.  The  Muskcr  system  really 
■rliffcrs  from  the  others  in  the  essential  iea.tiire  of  employing 
k  separate  auxiliary  cngini:,  which  supplies  air  and  oil  for 
tht  burner  in  proper  proportion^,  3nd  al^o  water  to  the  boilnr. 
The  fan.  as  will  be  seen  from  tlic  diagram,  takes  the  air 
through  the  condcnfjcr,  in  which  it  is  partially  warmed.  It  is 
obviously  important  to  have  the  boikr  and  engine  as  near  as 
possible  to  the  main  driving  wheels,  which  arc  in  every  case  the 
rear  wheels,  because,  although  when  loaded  the  weight  of  the 
load  js  in  most  vehicles  to  a  great  extent  distributed  over  the 
driving  whceU.  yet  when  running  light,  if  the  boiler  and  a 
fair  proportion  nf  thv  engine  are  carried  upon  the  steering 
wheels,  there  may  noi  be  sufficient  weight  upon  tlie  driving 
wheels,  to  provide  tractive  effort.  A  large  platform  area  is 
provided  by  the  Mu-^ker  system,  but  at  the  same  time  it  must 
he  pointed  out  th.it  when  one  of  these  vehicles  is  carrying  it^ 
full  load  the  weight  is  not  so  much  conccnlratcd  over  the 
driving  wheels  as  in  the  other  systems,  which  is  a  point 
decidedly  in  their  favor. 

The  nest  important  feature  of  difference  between  the  sy*- 
lems  is  in  the  position  of  the  engines.     In  the  Thomycroft  and 


Lifu  systems  (FJg.  2}  [he  engines  arc  placed  horizontally  in 
the  middle  oi  the  wagon,  and  the  main  driving  wheel  i!i  driven 
by  means  of  toothed  gearing.  This  is  also  the  case  in  the 
Musker  system^  The  CouUhard,  Leyland^  and  Clarkson  & 
Cape]  systems  all  have  vertical  engines  which,  by  means  of 
chain  gearing  operating  through  a  countershaft,  transmit  the 
mution  to  the  main  driving  wheel.  In  ihe  Baylcy  system 
the  engine  is  also  vertical,  but  transmits  the  motion  by  means 
of  a  horizontal  shaft  placed  longitudinally  with  the  wagon, 
and  driving  a  countershaft  by  means  of  bevelled  gearing,  which 
countershaft  in  turn  drives  the  main  driving  wheel  by  a  pinion 
and  spur  wheel.  In  the  Simpson-Bodman  system  the  dis- 
trihutic-n  of  partg  for  some  reasons  is  the  best  of  all,  and  the 
whole  arrangement  is  extremely  neat  and  ingenious.  In  this 
case  there  i*  a  pair  of  ^mall  three-cylinder  engines  which 
work  separately  and  independently  the  two  main  driving 
wheels.  These  engines  are  placed  at  the  rear  of  the  vehicle 
in  a  convenient  and  accessible  position,  and  their  weight,  to- 
gether with  the  weight  of  the  gearing,  tends  to  increase  the 
tractive  effort  of  the  main  driving  wheels  when  the  wagon 
is  running  light  By  using  separate  engines,  the  necessity  for 
a  jack-in-ihe-bnx  or  differentia]  gearing  is  avoided.  Inicr- 
changcable  spur  wheels  are  used  to  transmit  the  motion  from 
the  engine  to  a  countershaft,  by  means  of  which  change  of 
speed  gear  can  he  effected  in  a  few  minutes,  and  from  ihem 
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the  power  is  transmitted  to  the  main  driving  wheels  by  a 
powerful  chain.  The  engines  of  Simpson-Bodman  are  very 
well  balanced,  and  run  so  smoothly  at  several  hundred  revolu- 
tions a  minute  that  a  coin  will  stand  upon  its  edge  on  the  top 
of  the  cylinders. 

Another  important  feature  of  difference  between  the  various 
systems  is  to  be  found  in  the  fact  that  the  Musker,  Leyland 
Coulthard,  and  Clarkson  &  Capel  all  use  condensers,  the  loca- 
tion of  which  can  be  seen  by  an  inspection  of  the  various  dia- 
grams, whereas  in  the  others  the  effect  of  superheating  the 
steam  is  relied  on  in  order  to  avoid  the  emission  of  visible 
vapor. 

BURNERS  FOR  UQUID  FUEL. 

The  number  of  burners  for  liquid  fuel  which  have  been  in- 
vented in  recent  years  is  very  great,  and  Fig.  3  represents  the 
types  of  those  in  successful  operation.  An  important  dis- 
tinction must  be  made  between  burners  for  light  and  heavy 
oil.  For  the  latter,  which  are  the  burners  chiefly  illustrated, 
special  means  must  be  taken  to  heat  in  each  case  the  petroleum 
in  order  to  vaporize  it,  whereas,  with  a  light  spirit,  vaporiza- 
tion, although  necessarily  effected  on  the  same  principle,  is  a 
far  less  difficult  matter,  and  may  be  said  not  to  involve  tlie 
risk  of  carbonizing  the  products.  It  is  well  worth  the  applica- 
tion of  considerable  effort  and  ingenuity  in  devising  means  for 
the  use  of  heavy  oil,  as  it  is  relatively  much  cheaper  and  safer 
to  use.  For  internal  combustion  engines,  with  one  or  two 
exceptions,  light  oils  are  invariably  used  on  account  of  their 
cleanliness  and  ease  of  vaporization ;  while,  on  the  other  hand, 
for  external  combustion,  in  which  petroleum  is  employed  to 
heat  the  boiler,  there  are  only  one  or  two  examples  in  which 
light  spirit  is  employed.  The  Longuemare  burner,  which  is 
shown  in  plan  and  elevation,  is  largely  used  in  France,  and  con- 
sists of  a  row  of  coils  through  which  the  spirit  is  brought,  from 
which  it  afterward  passes  down  by  a  pipe  B,  through  a  needle 
valve  which  is  regulated  by  a  wheel  C,  which  can  be  operated 
by  the  driver.  The  Lifu  burner  of  the  Liquid  Fuel  Co.,  laie 
of  East  Cowes,  has  worked  very  successfully,  and  consists  of  a 
casting,  D,  in  the  tortuous  passage  of  which  the  petroleum  is 
made  to  circulate;  it  thus  becomes  thoroughly  vaporized,  since 
the  casting  is  placed  in  the  body  of  the  flame  which  issues  at 
E.  F  is  an  air  cone  which  allows  the  proper  proportion  of 
air  to  mix  with  the  vapor  issuing  from  the  needle  valve,  which 
is  shown  in  section,  and  is  self-regulating.  A  peculiar  feature 
of  the  contrivance  is  an  igniter,  G,  filled  with  fire  brick,  which 
is  also  maintained  in  a  red-hot  condition  by  the  flame,  so  that, 
in  the  event  of  the  flame  being  extinguished  suddenly,  it  is 
immediately  relighted  from  the  white-hot  fireclay,  which  acts 
as  a  temporary  reservoir  of  heat. 

In  neither  of  the  foregoing  is  any  attempt  made  to  regulate 
the  air  supply.  This  is  an  important  matter  in  order  to  in- 
sure perfect  combustion,  and  arrangements  are  made  for  doing 
so  in  both  the  Qarkson  &  Capel  and  Musker  burners.  In 
the  former  this  is,  in  a  sense,  done  automatically.  The  air 
can  be  regulated  in  quantity  by  altering  the  amount  of  opening 
of  the  diaphragm  at  LL.  It  mixes  there  thoroughly  with  the 
vapor  which  has  been  generated  in  the  coil  H,  round  which 
the  flame  circulates.  This  vapor  enters  the  mixing  chamber 
J  through  a  small  needle  valve  M,  at  the  orifice  K.  The  needle 
valve  is  opened  and  closed  by  a  lever.  P,  which  at  the  same 
time  raises  and  lowers  the  larger  valve  N,  so  as  to  regulate  the 
outflow  of  combined  mixture  of  oil  and  air  underneath  at  Q  Q. 
the  flame  being  baffled  on  the  inside  of  a  hollow  nickel  cone. 
The  whole  arrangement  worked  very  satisfactorily  in  the 
Liverpool  motor  trials. 


For  the  burner  of  Messrs.  Musker  the  air  is  supplied  by  a 
fan  which  is  driven  by  the  same  auxiliary  engine  which  sup- 
plies both  the  water  for  the  boiler  and  oil  for  the  burner,  the 
right  proportion  being  thus  automatically  regulated.  The 
air  passes  inward  as  shown  through  the  passage  J  J,  which 
is  kept  at  a  high  temperature  by  means  of  cylindrical  projecting 
ribs  which  form  part  of  the  soHd  ignition  chamber  K.  The 
oil,  which  is  admitted  by  drops  at  the  point  L,  falling  upon  the 
heated  iron  surface  is  thus  vaporized  and  immediately  mixed 
with  the  heated  air.  The  mixing  is  further  insured  by  passing 
through  a  number  of  holes  in  a  perforated  block,  M,  and  igni- 
tion takes  place  in  the  chamber  K.  The  actual  working  of 
this  burner  is  very  striking,  since  <he  air  being  regulated  in 
relation  to  the  oil,  the  flame  instead  of,  as  in  many  cases, 
\arying  in  quality  according  to  the  oil  supply,  and  sometimes 
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shooting  forward  in  a  long  flame  with  a  perceptible  smell,  is 
always,  under  the  various  conditions  in  which  the  author  has 
examined  it,  of  the  same  character  and  intensity.  The  con- 
ditions of  ignition  are  always  the  same,  although  the  actual 
size  of  the  flame  varies  with  the  supply  from  the  auxiliary 
engine.    The  Leyland  burner  is  shown  in  section  and  plan. 

The  Locomobile  or  Stanley  burner  is  given  merely  as  an 
example  of  one  for  the  use  of  light  petroleum  spirit  or  benzine. 
In  this  case  the  diaphragm  at  S  has  one  side  exposed  to  the 
pressure  of  steam  from  the  boiler  by  means  of  a  steam  pipe,  T. 
The  spring  V  is  thereby  caused  to  regulate  the  needle  valve  at 
X,  by  which  the  spirit  enters  by  the  pipe  Y  and  passes  to  the 
furnace  under  the  boiler;  thus  the  supply  of  spirit  is  regulated 
according  to  the  pressure  of  steam  in  the  boiler. 
(  To  be  Continued. ) 


A  Day  In  the  i,ooo-n!1e  Trial. 


The  progress  of  the  1,000-mile  trial  in  Great  Britain  was 
marked  by  great  public  interest  and  even  enthusiasm  in  the 
towns  along  the  route.  From  the  many  notices  in  the  local 
press,  the  following  from  the  Derbyshire  Advertiser  and 
Journal,  Derby,  has  been  taken  as  one  of  the  most  representa- 
tive: 

The  70  or  80  automobiles  taking  part  in  the  i.ooo-mile  trip 
oi^anized  by  the  Automobile  Club,  after  a  day's  stay  in 
Birmingham,  left  that  city  at  7  o'clock  on  Friday  morning, 
and  between  10  and  n  o'clock  passed  through  Derby  on  their 
long  journey  north.  They  had  previously  made  a  temporary 
stoppage  at  Lichfield,  where  breakfast  was  partaken  of.  and 
whence  at  9  o'clock  the  journey  was  recommenced.  Thanks 
to  favorable  gradients,  the  run  between  Lichfield  and  Derby 
was  a  fast  one,  and  when  the  first  of  the  cars  reached  Little- 
over,  where  the  timekeeper  (Mr.  Dryden)  was  stationed,  it  had 
a  considerable  time  in  hand.  Here,  according  to  the  in- 
structions contained  in  the  official  programme,  speed  was 
slackened;  and  the  motors  passed  through  Derby  by  way  of 
Babington  Lane,  St.  Peter's  St.,  the  Market  Place.  Iron  Gate 
and  the  Duffield  Road.  It  being  market  day,  crowds  of  spec- 
tators lined  the  route  through  the  town,  and  to  thfm  the  event 
brought  home  the  fact  that  in  two  ways  the  motor  car  of  to- 
day—even though  it  be  the  latest  pattern— leaves  much  to  be 
desired.  In  the  first  place  a  smell  of  petrol  pervaded  the  whole 
atmosphere  in  the  vicinity  of  the  line  of  passage,  conveying  to 
one  the  impression  that  motor  men  who  enjoy  themselves  must 
be  destitute  of  olfactory  nerves;  and  again,  though  they  had 
been  only  an  hour  or  two  on  the  road,  most  of  the  travelers 
appeared  as  dust-begrimed  as  if  they  had  completed  a  long 
journey.  Hats  that  had  once  been  black  were  now  an  ashy 
gray;  but  the  faces  of  the  passengers—that  is  to  say,  such 
portions  of  them  as  were  visible  between  the  huge  dust-defying 
goggles  almost  universally  worn,  and  the  high  upturned  col- 
lars of  mackintoshes  and  oilskins— wore  a  grimy  cheeriness 
of  expression  which  led  one  to  believe  that,  with  all  its  defects, 
motoring  has  still  some  charm.  It  was  shortly  after  ro  that 
the  first  batch  of  cars— they  seemed  to  be  gregariously  in- 
clined—arrived from  Burton,  whence  the  journey  had  been 
accomplished  under  half  an  hour.  These  were,  of  course,  the 
lighter  and  speedier  automobiles,  the  heavier  patterns,  owing 
doubtless  to  greater  difficulty  in  the  negotiation  of  the  bills, 
having  dropped  somewhat  behind.  Each  vehicle  bore  a  num- 
ber; those  capable  of  accommodating  it  oftener  than  not  car- 


ried the  driver's  and  passenger's  baggage;  and  in  most  cases 
where  pneumatic  tires  were  being  used  spare  cases  and  tubes 
were  taken  also,  for  it  would  be  a  wonderful  tire  that  could 
make  a  journey  of  1,000  miles  over  roads  (rough  and  smooth) 
without  being  liable  to  injury.  Here  and  there  a  cyclist  passed 
along  in  the  wake  of  a  car,  travel-stained  in  proportion  to  the 
distance  he  had  come,  and  it  was  to  one  of  these  that  the  only 
accident  of  the  morning  occurred.  Close  behind  his  pace- 
maker, he  was  pedaling  along  briskly  in  the  Market  Place, 
when  the  motortnan  pulled  up  sharp  to  do  a  little  snap  shoot- 
ting,  with  the  result  that  the  cycHst  ran  into  the  back  of  the 
car  and  came  to  grief.  Luckily,  neither  he  nor  his  machine 
sustained  any  damage,  and  the  journey  was  at  once  resumed. 
A  slight  delay  was  also  caused  at  the  corner  of  St.  James's 
St.  by  the  breaking  of  the  shafts  of  a  heavily  laden  wagon,  but 
to  get  the  road  clear  again  was  only  the  work  of  a  minute  or 
two,  and  no  serious  interruption  of  the  traffic  took  place.  To- 
ward the  tail  of  the  procession  came  the  baggage  car,  piled 
up  with  the  portmanteaux  and  bags  belonging  to  the  travelers. 
What  those  in  the  leading  vehicles  would  have  done  on  arrival 
in  the  evening  at  the  general  rendezvous  had  this  car"broken 
down  on  the  way  is  hard  to  say;  but  motormen  are  not  in- 
fluenced by  such  trifling  risks  as  these,  and  they  took  their 
chance.  Several  ladies  were  hardy  enough  to  undertake  the 
journey,  and  clad  as  to  be  impervious  to  all  weathers,  right  well 
did  they  seem  to  be  enjoying  it.  Among  the  private  cars  ac- 
companying the  party  was  Mr.  Alfred  Harmsworth's  Panhard, 
while  that  driven  by  Mr.  Remington,  of  Nottingham,  and  one 
lu'longing  to  Messrs.  Clarke  &  Co.,  Irongate,  Derby,  joined  in 
at  Derby  and  accompanied  the  club  as  far  as  Buxton.  At 
Duffield,  Helper,  Ambergate  and  each  succeeding  place  along 
the  route  the  populace  turned  out  in  large  numbers  to  witness 
the  unwonted  sight,  and  in  many  instances  the  children  in  the 
schools  were  given  a  holiday,  that  they  too  might  see  the  horse- 
less vehicles  pass.  Not  a  few  of  the  cars  reached  Matlock 
some  minutes  before  the  stipulated  time  of  arrival,  and  the 
picturesque  resort  was  made  the  halting  place  for  luncheon. 
A  great  number  of  people  had  journeyed  to  the  town  to  witness 
the  sight,  and  the  varinus  cars  were  closely  scrutinized,  though 
criticism  was  largely  disarmed  in  face  of  the  solendid  work 
which  the  vehicles  had  already  accomolished.  Leaving  Mat- 
lock soon  after  I  o'clock,  the  autnmobilists  were  favored  with 
the  first  gleams  of  the  sun's  rays,  and  thenceforward  the 
journey  was  intensely  enjoyable.  Through  the  rugged 
grandeur  of  the  Peak  sped  motor  cars  of  all  designs  and  sizes, 
and  everywhere  their  annearance  was  a  source  of  unending 
curio'iltv.  Descendants  of  "the  rude  forefathers  of  the  hamlet" 
ga7ed  in  onen-eved  a^stonishmcnt  upon  the  horseless  carriages, 
and  their  brethren  in  the  lareer  communities  were  stirred  in 
no  Ic-js  decree.  Scores  of  cvcH=ts  had  ridden  scores  of  miles 
tn  swell  the  ranks  of  snectator"?.  and  in  innumerable  instances 
the  fricndlv  nid  nf  the  motor  cars  as  naccmakers  was  eaeerlv 
sought.  In  Bakewell  main  street  one  cyclist  all  hut  naid  a 
ccvere  nenalty  for  his  persistent  devotion.  Two  tinv  bantams, 
with  characteristic  as=iiirancc.  werp  airing  themselves  in  the 
middle  of  the  thoroughfare  utterly  regardless  of  the  anproach 
of  a  sneedy  car.  and  ere  thev  had  time  tn  escane  thev  were 
nvertaken.  Fortunately  for  the  chicks,  the  car  pa^J^ed  them 
unharmed,  but  the  wheeler  in  the  rear  only  inst  missed  the  nair 
of  them  by  a  hair's  breadth.  .At  the  foot  of  Taddlngton  Hill— 
the  scene  of  the  terrible  cycling  fatality  at  Eastertide— the 
automobilists  were  railed  to  a  halt  to  prepare  for  the  hill-cHmh- 
ing  competition.     Taddington  Hill,  from  the  spot  where  the 
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competition  commenced  to  the  summit,  is  4,446  yds.  long,  and 
in  that  distance  it  rises  between  600  ft.  and  700  ft.  in  gradients 
varying  from  i  in  12  3-7  to  i  in  200.  There  were  115  yds.  of 
the  steepest  piece,  and  other  portions  showed  gradients  of  1  in 
IS  and  1  in  16.  It  was  a  severe  test  for  the  vehicles,  but  for 
the  most  part  they  mounted  splendidly,  the  first  to  reach  Bux- 
ton being  a  small  but  speedy  tricycle  manufactured  by  the 
Century  Engineering  and  Motor  Co.,  Ltd.,  Altrincham.  Here 
half  an  hour  was  allowed  the  competitors,  and  then  followed 
another  stiff  climb  up  to  the  famous  Cat  and  Fiddle,  along  a 
road  skirted  on  either  side  by  dreary  moorland.  There  were 
many  exhilarating  moments  along  the  long,  steep  and  winding 
decline  to  Macclesfield,  a  drop  of  1,200  ft.  in  6  miles.  The  com- 
mittee had  selected  the  longer  route  to  Manchester,  but  sudden 
descents  and  awkward  corners  were  safely  negotiated,  and  the 
vehicles  passed  through  the  narrow,  dirty  streets  of  the 
Cheshire  town  under  the  gaze  of  an  admiring  multitude.  Ex- 
cept for  a  few  charming  villa  residences  here  and  there,  the 
road  from  Macclesfield,  through  Alderley,  Wilmslow,  Cheadle, 
Didsbury  and  Chorlton,  was  dull  and  uninteresting,  compared 
with  what  had  gone  before,  but  there  was  still  the  same  out- 
hurst  of  public  curiosity  and  enthusiasm  all  along  the  line,  till 
finally  the  Botanical  Gardens,  at  Manchester,  were  reached  by 
the  majority  of  the  vehicles  just  before  6  o'clock.  This  was  the 
end  of  the  day's  journey  of  10334  miles,  and  on  Saturday  an 
exhibition  of  the  cars  was  held,  the  opening  ceremony  being 
performed  by  the  Lord  Mayor. 


The  Automobile  Club's  1,000-nile  Trial. 


The  official  record  of  the  hill  climbing  on  Birkhill  was  as 
follows : 

Miles  Number  of  persons 
per  hour.  on  car. 
A17    Hon.  C  S.  Rolls'  i2-h.p.  Pan- 
hard  16.0  Two 

3  SH-^P-  Ariel  quadricycle 13.3  One 

4  Ariel    tricycle    and    Whippet 

trailer    12.6  Two  (both  had  to 

dismount) 

12    Motor  Mfg.  Co.'s  tricycle 12.6 

A28    E.  M.  IlifTe's  Enfield  quadri- 
cycle     12.0  One 

Aid    E,  Kennard's  8-h.p.  Napier...   11.5  Three 

A22    J.  A.  Holder's  12-h.p.  Daimler  10.9  Four 

26    8-h.p.  Peugeot  car 10.9  Two 

39  Century  tandem  tricycle 10.9  Two  (both  had  to 

dismount) 

5  Locomobile  steam  car 10.9  Two 

14    De  Dion  voiturette 10.9  Two 

All     Hon.  J.  S.  Montagu's  12-h.p. 

Daimler 10.4  Two 

A29    M.  Mayhew's  7-h.p.  Peugeot..   10. o  Two 

31    M.C.C.  Triumph  9.6  Two 

23    Brown  Whitney  steam  car 8.9  Three  (one  alight- 
ed for  restarting' 
A27    X     K.     Hargreaves'      12-h.p. 

Daimler 8.9  Three 

A3    T.    B.    Browne's   6-h.p.    Pan- 
hard  8.6  Three 

34    Dccauville  car   8.6  Two      (one      dis- 
mounted) 

40  Wolsclcy  voiturette    8.6  Two 

A31     Mr.     Exe's     6-h.p.     Parisian 

Daimler 8.2  Three 

^7    6-h.p.  Daimler  Parisian 8.0  Two 

SI    Star  voiturette  8.0  Two 


Mites 

per  hour. 

27    New  Orleans  car 7.7 

22    Lanchester  car .- 7.7 

46  Richard  car 7.5 

A24    R.  E.  Phillips'  Mors  Due 7.5 

16    Gladiator  voiturette  7.5 

A30    J.  D.  Siddeley's  6-h.p.  Parisian 

Daimler   7.0 

35  6-h.p.  Daimler 6.8 

A16    A.  J.  Wilson's  Ariel  tricycle..  6.8 
A  7    A.  Harmsworth's  6-h.p.  Paris- 
ian Daimler 6.6 

2     Benz  Ideal  (1900  pattern) 6.6 

36  6-h.p,  Daimler  6.6 

8  Motor  Mfg.  Co.'s  6-h.p.  phae- 

ton    6.S 

9  Motor      Mfg.      Co.'s     6-h.p. 

Iveagh  phaeton  6.3 

49    Marshall  car 6.3 

I     Hewetson's  Benz  Ideal 6.0 

A  2    F.  H.  Butler's  6-h.p.  Panhard.  5.7 

47  Richard  car 5.0 

A21     E.  Pitman's  6-h.p.  Daimler..,  4.8 
.\23    C.  Cordingley's  6J4-h.p.  Mo- 
tor Mfg.  Co.'s  phaeton 4.6 

A26    C.  K.  Gregson's  6-h.p.  Daim- 
ler    4.1 

44    International  victoria 4.1 


Number  of  persons 
on  car. 

Two  (one  alighted) 

Two 

Four  (one 

alighted) 
Two 
Two  (both 

alighted) 

Two 

Three  (one 
alighted) 
Driver  pushing 

Two  (one 

alighted) 

Two  (one 

alighted) 
Three 

Three 

Three  (one 

alighted) 
Two 
Two  (both. 

alighted) 
Three 

Three  (all  alighted) 
Two 

Two  (both 
alighted) 

Three  (one 
walking) 
Two 


The  New  Daimler  Ignition  Apparatus. 


Perhaps  one  of  the  last  improvement*  that  Herr  Daimler 
made  in  his  well-known  motor  was  the  following  device  for 
insuring  the  instantaneous  -gnitiun  of  the  charge  in  the  com- 
bustion chamber.  Tl:e  present  methods  of  effecting  electrical 
ignition  are  not  altogether  satisfactory,  as  under  certain  con- 
ditions a  carbon  deposit  is  formed  on  the  poles  of  the  igniter, 


.  No.  9.  May  30.  I»0 


THE   HORSELESS  AGE. 


23 


and  which  conatUuies  a  partial  short  circuit,  with,  of  course, 
either  a  sniall  and  feeble  spark  pr  none  at  all.  Hcrr  Daimlef 
has  sought  lo  overcome  this  defect  by  passing  the  electrodes  oi" 
poles  of  the  ignition  device  in  a  separate  chamber  outside  the 
combustion  chamber.  The  method  adopted  will  be  clearly 
sccu  by  feferring  to  the  accompanying;  drawing,  which  repre- 
sents a  vertical  section  of  a  motor  cylinder. 

A  is  the  main  combustion  chamber,  having  an  inlet  Valve, 
V,  and  all  outlet  valve,  P,  and  connected  by  means  o(  a 
siuaJI  passage,  C,  to  an  auxiliary  chamber,  B,  in  which  the 
ignition  lakes  place.  Within  this  chamber  B  is  arranged  the 
electric  ignition  apparalus  D,  operated  in  the  usual  way. 

Supposing  the  chamber  A  be  filled  with  mixture,  a  small 
quantity  of  this  will  pass  ihrough  the  passage  C  and  enter 
tile  ignition  chamber  B, 

When  the  ignition  oi  this  compressed  mixture  within  the 
chamber  B  takes  place  ihe  igniied  gas  is  expelled  and  re- 
enters the  combustion  chamber  with  great  force,  thereby 
igniting  instantaneously  the  whole  gas  contained  within  it. — 
The  Automoiof  Joufnal. 

(An  arrangement  of  this  kind  is  only  d^ess^ry  where  the 
valves  open  directly  into  the  cylinder,  as  shown,  as  the  htbricat- 
ing  oil  will  very  quickly  coat  the  porcelain  insulators,  both  in 
vertical  and  horizontal  motors,  but  where  the  valves  are  in  a 
passage  to  one  side  of  thiz  cylinder,  the  ignition  plug  should 
be  placed  in  this  pas^gc  and  no  trouble  will  be  experienced, — 
EdJ 


MINOR   HENTION. 


A  Remarkable  Feat. 


Grahamc  White,  driving  a  Parisian  Daimler,  had  an  ad- 
venture on  the  run  from  Edinburgh  to  Newcastle.  U  appears 
that  when  i?  miles  north  oi  Alnwick,  on  a  quiet  bit  of  road, 
be  yielded  to  the  request  oi  one  of  his  passenger*  to  be 
allowed  to  try  a  hand  at  driving,  The  result  was  that  the 
said  novice  turned  the  car  into  the  ditch,  and  the  effect  ol  this 
little  contretemps  was  lo  break  the  bracket  of  the  steering 
gear.  There  were  still  32  miles  of  mad  to  cover,  but  Mr, 
White  was  in  no  wise  daunted,  and  conceived  the  idea — which 
he  carried  to  a  successful  Issue — of  Steering  the  car  with  his 
toot.  Standing  on  the  off  step  with  his  leit  foot,  he  kept  his 
\  right  on  the  hub  of  the  off  front  wheel,  and,  by  pres-^ure 
only,  he  giiided  the  car  the  whole  way  to  Newcastle.  What 
is  stdt  more  wonderful,  he  averaged  10  miles  an  hour  lor  the 
5i  miles,  and  as  the  road  included  several  steep  hills,  two  or 
three  "controls"  and  a  compulsory  stop  of  a  quarter  of  an 
^bonr  for  tea  at  Morpeth,  he  must  have  traveled  at  a  good 
^tpeed  at   several   stages   of   the  journey. — ^The   Motor   Car 

Journal. 

• 

A  Novelty  in  Tires. 


\  German  scientist  has  patented  a  puncture -proof  tire  fill- 
ing.    If  successful  it  will  pruve  a  boon  to  bicycle  riders,  as 
well  as  to  owners  of  rubber  tired  vehicle^  of  all  kinds,  and 
air  saddles  and  cushions.     The  tilling  is  a  jelly  made  of  glue. 
Glycerine  is  added   to  prevent  hardening,  and  an  antiseptic 
preparation   ihat  keeps  it  from  fcrmeniing.     The  mixture  is 
firH  heated  until  it  liquefies,  and  is  then  beaten  to  a  stiff  (oam. 
Wltile  in  this  frothy  conditif-n  it  is  inlrorluced  into  the   Lire 
lor  saddle,  and  alkiwed  to  cnol  nnd  jiarily  snhdily.     The  tv- 
Isult  is  a  light,  spongy  material,  rif  cellular  formation,  cxceed- 
[ingly  light  In  weight,  and  proof  A^ninst  lacks,  nails,  glass  and 
[mil  puncturing  objects.    The  formula  tor  making  it  is  not  cx- 
Ipcnfiivc.  and  the  results  so  satisfactory  that  it  will  become  gen' 
■trally  used — so  It  is  said. 


J.  Caesar  Koch,  of  Koch  Krcres.  Parts,  the  wdl-known  oil 
engine  expert,  is  now  visiting  this  country. 

The  Committee  of  Public  Safely  in  Rochester  is  consider- 
ing the  subject  of  motor  vehicle  rL-gulation. 

Will  "One  of  the  Cranks,"  whose  letter  was  published  in 
uur  issue  of  May  9,  please  send  his  name  to  tills  office? 

The  agitation  iit  favor  of  throwing  open  the  whole  of 
Fairniount  Park  to  motor  carriages  is  being  renewed. 

Illinois  Electric  Vehicle  stock,  whose  par  Is  $$  a  share, 
paid,  has  lately  been  quoted  at  i'4  bid  and  iJi  asked.  It  has 
sold  as  high  as  S> 

Buffalo  is  to  have  a  gasoline  mail  wagon  before  long.  It 
is  (CI  be  built  by  the  Conrad  Motor  Vehicle  Co.,  of  Bhick 
Rock,  and  will  carry  from  four  to  six  bags. 

The  Explosive  Vapor  Motor  Co.  has  tiled  articles  of  in- 
corporation in  New  Jersey.  The  capital  stock  is  fixed  at 
$300,000,  of  which  $1,000  is  paid  in. 

The  New  York  Auiomobile  Co,.  Westfield.  N.  J.,  has  been 
incorporated.  Capital ,  $200,000.  Incorporators.  Chas.  G. 
Bliss.  Frank  Jt.  Sladc,  Edward  Rode.  M.  J.  Hester  and 
llcnry  B.  Sfuiie. 

The  American  Express  Co.  has  determined  to  make  a  trial 
of  the  electric  vehicle  for  delivery  purposes,  and  with  this 
object  a  Woods  delivery  wagon  has  been  sent  to  the  Mil- 
waukee, Wis,,,  offi:ce. 

The  Richmond  Electric  Co.,  Manchester.  Va..  has  been 
chartered  to  manufacture  generators,  automobiles  and  all 
kinds  of  electrical  machinery.  The  capital  slock  is  to  be 
not  less  than  550,000  nor  more  than  $roo,ooo. 

J.  F.  Palmer,  of  Chicago,  and  H.  M.  Strqwbridge,  of 
Tarrytown,  N.  Y.,  haic  been  making  a  trip  from  the  latter 
place  to  Chicago  In  a  "Mobile"  steam  carriage.  No  attempt 
at  a  speed  record  has  been  made. 

The  Slay  maker-Barry  Co..  South  Connellsville,  Pa.,  is  en- 
larging its  plant  (or  the  manufacture  of  motor  vehicles.  They 
have  recfived  inany  orders,  among  them  being  an  order  for 
JO  for  the  W'ar  Department, 

An  ini^cuiiius  Canadian  has  fitted  a  motor  lo  a  sleigh  for 
ice  stcighing.  The  motor  operates  a  spiked  wheel  set  be- 
tween the  rear  runners,  the  front  runners  being  used  for 
steering.    The  rider  sits  and  drives  as  in  a  motor  quadricycle. 

The  Automobile  Supply  Co..  St.  Louis,  Mo.,  have  sent  us 
a  eircnlar  descriptive  of  their  product.  They  manufacture  and 
supply  to  the  trade  nuniermt<;  varieties  of  wheels,  hubs,  bear- 
ings, tran.^mission  and  running  gears,  and  frames  and  running 
gears  complete  ready  for  the  motor  atid  the  body. 

The  Century  Motor  Vehicle  Co..  Syractise,  N.  Y.,  ba$  sent 
us  their  catalogue  illustrating  the  Century  cJectric.  steam 
and  gasoline  vehicles  for  pleasure  and  business  purposes. 
Their  tlectric  Stanhope  was  illustrated  in  The  Horseless 
Age  of  April  ^5,  and  a  brief  description  was  there  given  of 
the  leJiding  fefitures  of  these  vehicles. 

We  have  received  the  catalogue  nf  the  Wavcrley  Electric 
Vehicles,  It  is  heauliflilly  Erilten  up  on  coated  paper,  with 
dark  green  limp  cover,  and  it  illustrates  some  vcr>*  stylish 
tync^  of  vehicles,  Tlie  merits  and  limitations  of  eJectric 
vehicles  arc  well  set  fartli,  and  a  special  feature  Is  the  oflFcr 
of  a  five-year  contract  lo  keep  the  battery  in  order. 
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An  ordinance  has  been  proposed  in  Milwaukee,  Wis.,  for 
regulating  motor  vehicles.  It  provides  that  each  machine 
shall  carry  lights  in  the  evening  of  colors  so  that  a  pedestrian 
can  tell  which  way  the  machine  is  going.  It  also  provides  that 
each  owner  of  an  automobile  shall  take  out  a  license,  and  the 
speed  must  not  be  over  6  miles  an  hour  in  the  city. 

Mr.  George  Isham  Scott,  chairman  pro  tern,  for  the  com- 
mittee on  runs  and  tours  o(  the  Automobile  Club,  announces 
a  new  route  for  (he  trip  to  Philadcliihia  from  this  city  on 
June  2.  The  start  will  be  made  from  the  Statcn  Island  Ferry 
and  travel  will  then  continue  to  Tottcnville  and  across  the 
ferry  to  Perth  Amboy;  thence  through  Metuchen,  New  Bruns- 
wick, Princeton  and  Camden. 

In  Pittsburg  horse  vehicles  of  all  kinds  are  assessed  accord- 
ing to  the  number  of  horses  required  to  draw  them.  A  one- 
horse  vehicle  requires  a  $6.50  license;  a  two-horse  vehicle 
$10,50,  and  a  four-horse  vehicle  $12.50,  The  automobiles  are 
a  distinct  innovation  in  Pittsburg  this  year,  and  in  the  ab- 
sence of  any  definite  instructions  on  the  subject  the  clerks 
decided  to  put  a  one-seated  automobile  in  the  one-horse  class 
and  a  two-seated  vehicle  in  the  two-horse  class. 

The  Noye  Mfg.  Co.  have  been  running  overtime  to  fill 
orders  for  carriage  motors,  as  well  as  their  marine  motor. 
They  have  entered  the  foreign  market  and  have  commenced 
to  fill  orders  for  other  countries.  A  duplicate  order  from  the 
McCormick  Harvesting  Machine  Co.  has  just  been  filled  wiih 
a  special  motor,  highly  nickel-plated,  which  will  drive  some 
of  their  harvesting  macliincry  in  the  Paris  Exposition.  With 
its  increased  facilities  this  company  expects  soon  to  have  a 
stock  of  motors  on  hand  that  will  be  equal  to  ihc  great  de- 
mand for  them. 


By  Motor  to  the  Klondike. 


E.  Janne  de  Lamare,  a  French  mining  expert,  and  R.  Mer- 
villc,  who  went  to  the  Klondike  region  in  an  automobile, 
sailed  for  home  May  24  on  the  French  steamship  L'Aquitaine. 
It  took  them  more  than  four  months  to  make  the  trip  from 
Fort  Bennett  to  Fifty-Mile  River,  Alaska. 

"The  trip  on  the  automobile  was  very  interesting,"  Mr. 
Lamare  said.  "There  were  many  rough  places  where  wc  could 
not  run  the  machine,  but  most  of  the  way  we  were  able  to  do 
so.  We  were  followed  by  a  sled  drawn  by  oxen,  on  which 
were  the  supplies  and  the  gasoline  for  the  automobile.  Wc 
would  go  ahead  in  the  'auto'  as  far  as  we  could  and  then  wait 
for  the  sled  and  replenish  our  supply  of  gasoline.  Once,  while 
crossing  an  unusually  rough  pass,  we  broke  one  of  the  supply 
tubes  of  the  machine,  and  were  forced  to  take  a  tow  from  the 
sled.  Fortunately,  however,  there  was  a  blacksmith  shop  in 
the  Chilcoot  Pass.  At  another  time  we  were  so  far  ahead 
of  the  sled  that  we  were  without  food  for  more  than  fifteen 
hours. 

"Our  longest  day's  run  was  no  miles.  That  was  an  excep- 
tion, though.  Most  of  the  runs  fell  far  short  of  that  figure. 
Wc  had  with  us  an  arrangement  of  skates  to  fasten  to  the 
machine  in  crossing  ice.  We  were  not  obliged  to  use  tliem,  as 
we  found  the  automobile  could  run  well  on  the  ice  where  the 
snow  was  not  too  thick.  The  ordinary  rubber  tires  held  ex- 
cellently, and  kept  the  'auto'  from  slipping. 

"We  visited  Tapish  I.akc.  Marsh  Lake.  Aplin  Lake  and 
Taku.  Some  of  the  people  who  had  never  seen  an  automobile 
looked  on  tlic  machine  with  awe  and  wonder.  At  Fifty-Mile 
River  we  turned  back  because  we  found  the  river  open.  Our 
large  automobile  wc  left  behind  us,  but  a  light  electric  ma- 
chine we  had  with  us  is  now  on  board  this  ship." — N.  Y. 
Commercial  Advertiser. 


HETROPOLITAN  ITEMS. 

The  Automobile  Storage  and  Repair  Co.  has  added  ah  extra 
repair  room  at  its  depot  in  57  W.  66th  St.  A  new  depot  will  be 
opened  on  the  East  Side  before  fall. 

E.  Schwartzkopf  has  recently  brought  to  this  country  his 
forecarriage  vehicle,  made  under  the  patents  of  the  Kiihlstein 
Wagenbau  patents.  It  is  being  taken  care  of  at  the  Automobile 
Storage  and  Repair  Co.'s  depot  at  57  W.  66th  St.,  this  city. 

■  The  West  Side  Association  of  New  York  City  has  secured 
a  ruling  to  the  effect  that  motor  carriages  come  under  the 
speed  regulations  governing  bicycles.  A  test  case  made  re- 
cently in  the  case  of  John  Brant,  employed  by  the  Locomobile 
Co.  of  America,  resulted  in  the  above  decision. 

J.  H.  Williams  &  Co.  have  sent  us  their  May,  1900,  catalogue 
and  price  list  of  drop  forgings.  A  large  variety  of  wrenches, 
in  all  sizes  and  degrees  of  finish,  and  many  specialties  such  as 
lathe  dogs,  keys,  tool  posts,  cranks  and  handles,  crane  hooks, 
chain  pipe  wrenches,  etc.  Gas  engine  valves  and  crank  shafts, 
and  parts  for  motor  vehicles  are  also  noticeable,  and  special 
forging  work  of  any  description  is  undertaken  on  order. 

The  users  of  De  Dion  and  other  air-cooled  motors  in  France 
consider  the  grade  of  lubricating  oil  used  in  them  a  most  im 
portant  factor  in  their  successful  performance.  The  heavy  gas 
engine  oils  are  found  to  burn  up  and  leave  a  residue  which 
clogs  the  piston,  and  the  best  satisfaction  is  derived  from  the 
use  of  a  somewhat  light  oil  of  moderate  viscosity  and  yet  of 
high  fire  test,  which,  when  it  has  done  its  work  as  a  lubricator, 
burns  up  completely  and  leaves  no  residue  behind.  W.  R. 
Winn,  143  Maiden  Lane,  New  York,  handles  an  American  oil 
which  is  claimed  to  fulfill  the  above  conditions,  and  whose 
characteristics,  as  shown  by  test,  are  said  to  be  as  follows: 
Sp.  gravity,  20  degs.  Baume ;  fire  test,  600  degs.  Fahr. ;  cold 
test,  20  degs. ;  viscosity,  400. 


An  Automobile  Highway. 

John  D.  Quackenbos.  formerly  a  professor  in  Columbia 
University;  John  Hay,  Secretary  of  State;  Gov.  Rollins,  of 
New  Hampshire,  and  N.  J.  Bacheldcr,  Secretary  of  the  New 
Hampshire  Board  of  Agriculture,  are  reported  to  be  interested 
in  a  project  for  a  500-milc  road  for  the  exclusive  use  of  motor 
and  pleasure  vehicles  through  the  scenic  sections  of  New 
Hampshire.    The  route  proposed  is  thus  described: 

The  road  is  to  start  from  Boston  and  go  up  through  the 
historic  towns  of  Lexington  and  Concord.  From  Concord 
the  road  will  run  to  Dublin,  N.  H.,  and  thence  to  Keene. 
From  Keene  it  will  cross  to  Lake  Sunapee.  It  will  follow  the 
east  shore  of  the  lake,  with  a  branch  to  the  Austin  Corbin  deer 
park.  Thence  it  will  run  through  the  town  of  Springfield  to 
Hanover.  The  route  will  then  be  up  the  Connecticut  Valley 
to  the  Connecticut  lakes;  thence  through  the  White  Moun- 
tains to  Plymouth,  N.  H..  and  down  to  the  Maine  coast  by 
way  of  Lake  Winnipiseogee.  and  back  to  Boston  along  the 
-sea  coasr.  The  distance  will  be  500  miles,  and  the  cost  of 
building,  exclusive  of  the  land,  will  be  $.3,000,000.  President 
Chamberlain,  of  the  Automobile  Association  of  America,  is 
deeply  interested,  and  has  asked  for  connections  from  New 
York  and  Philadelphia.  These  connections  Will  go  through  the 
Bcrkshires  and  join  the  main  road  at  Hanover,  cither  by  way 
of  Bennington  and  Brattlcboro  or  by  the  Rutland  Pass. 

When  asked  as  to  the  length  of  time  which  would  be  re- 
quired for  the  construction  of  the  road.  Prof.  Quackenbos  said 
he  expected  to  see  it  completed  within  five  years.  The  road. 
he  said,  would  be  of  macadam.  Whether  the  roadbed  would 
be  entirely  new  or  partly  composed  of  old  roadway  worked 
over,  he  said,  had  not  been  settled. 
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No.  64S.9i4-^Vapomer  (or  Petroleum  Molor.— Hcnrik 
August  Bcnheau,  Stockholm,  Sweden.  May  8,  igoo.  Appli- 
cation filed  July  SO,  189^. 

The  gcnem!  {orm  of  the  cylinder  and  attached  parts  will 
!>e  *cen  from  the  drawing.  The  cylinder  head  is  litijackcted, 
ind  the  kerosene  is  drawn  up  by  wicking,  c,  from  the  res- 
enoir  d  into  contact  with  the  Head,  where  it  is  vaporized  by 
(he  heal  of  \ht  latter:  The  two-stroke  cycle  is  used,  air  being 
drawn  ia  at  J  and  pumped  by  the  piston  through  k  and  into 
the  pipe  h  to  the  vaporizing  chamber  surrounding  the  head. 
Tlic  C5thau5t  valve  is  at  m,  and  ihc  misiurc  enters  the  cylin- 
der through  the  valve  «. 


f>>fc 


:^£r  :d.' 


Evidently  a  molor  on  this  plan  is  suited  only  to  work 
where  the  load  is  uniform,  since  vapor  '\%  being  constantly 
evolved  from  the  saturated  wicking,  whether  used  or  not; 
and  this  fact  is  pointed  out  in  the  specifications. 

Five  claims. 

Xo.  649,057 — Governor  for  ExpIos,ive  Engines. — Chas.  M. 
Johnjon.  New  York,  N.  Y,  May  8,  1900.  Application  filed 
Sept  9.  i3q8. 

In  the  motor  proposed  the  junip  spark  ijjnition  is  ttscd,  and 
the  primary  circuit  is  momentarily  cliised  in  each  cycle  by  the 
dipping;  of  contact  points  M*  into  mercury  cups.  Governing 
is  effected  by  retarding  the  time  of  ignition. 

The  sieeve  D.  rotated  by  gearing  from  the  crank  shaft  C, 
carries  a  fly  ball  governor  of  the  ordinary  type  at  its  upper 
eodi  which  acts  on  a  rod  inside  the  tube  D,  This  rod.  by 
mcan^  of  Iraiisvcrse  pin^  projecting  through  vertical  slots  in 
D.  Carrie*  an  outside  sleeve,  H,  at  its  lower  end,  which  ter- 
minates in  a  steep-pitch  screw-threaded  extension,  H'.  This 
extension  H'  passes  through  an  eccentric,  K,  guided  between 
two  horizontal  plates.  L,  and  t[  Is  evident  that  when  by  the 
action  of  (he  governor  (he  sleeve  H  H'  is  raised  or  lowered 
the  eccentric  witl  thereby  be  slightly  rotated  in  one  or  the 
olJter  direction,  relatively  to  the  sleeve  D.  The  eccentric  arm 
K'  rocks  a  T-picce,  M,  to  which  the  contact  points  M"  arc 
fixed,  and  the  latter  therefore  dip  afternately  into  the  mer- 
cory  cups  N,  at  times  regulated  by  tlic  lead  of  the  eccentric. 


A  film  of  oil  is  used  on,  the  surface  of  (he  mercury  to  pre- 
vent oxidation  of  the  latter  and  the  production  of  undesirably 
large  sparks  on  breaking  contact.  The  induction  coils  Y  and 
plugs  X  are  ol  the  usual   conslruction. 

Six  claims. 

No.  649,109 — Locomotive  or  Traction  Engine. — Wm.  R. 
Rensbaw,  London,  Eng.  May  ft,  igoo.  Application  filed  Feb. 
15.  1900. 


This  invention  consists  in  the  particular  arrangement  of  two 
pairs  of  high  and  low  pressure  cylinders  shown  in  the  draw- 
ing, each  high-pressure  cylinder  being  placed  beside  one  low- 
pressure  cylinder  and  tandem  to  another.  Suitable  valves  dis- 
tribute the  steam,  and  provision  is  made  for  screwing  up  the 
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interior  shifting  boxes  by  a  worm  passing  through  a  stuffing 
box. 

Three  claims. 

No.  649,277 — Valve  for  Explosion  Motors. — A.  de  Dion 
and  G.  Bouton,  Puteaux,  France.  May  8,  1900.  Application 
filed  Aug.  3.  1898. 


Tlie  bell  3  is  attached  to  the  valve  box  i  by  a  sort  of  bay- 
onet joint  at  2,  which  releases  the  three  lower  lips  when  the 
bell  is  turned  through  one-sixth  of  a  revolution.  The  suction 
tube  or  cap  5  and  the  valve  seat  ring  6  can  then  be  lifted  di- 
rectly oflf,  after  unscrewing  the  pipe  connection  to  5.  When 
the  parts  are  in  place  the  set  screw  4  makes  all  parts  rigid. 

Two  claims. 

No.  649,301 — Engine. — G.  H.  HardJe  and  N.  Thompson, 
Vancouver,  Can.    May  8,  1900.    Application  filed  Sept.  8,  1899. 

A  three- cylinder  steam  engine,  with  the  cylinders  spaced 
radially  about  a  common  crank  shaft,  and  the  three  single-act- 
ing on  one  crank  pin.  The  engine  will  reverse,  but  has  a 
fixed  cut-off.  Splash  lubrication  is  supposed  to  be  used,  the 
arrangement  shown  virtually  water  jacketing  the  two  lower 
cylinders  in  a  bath  of  212  deg.  temperature. 

Six  claims. 

No.  649,441 — Sparking  Igniter  for  Explosive  Engines. — 
Chas.  E.  Duryea,  Peoria,  111.,  assignor  to  the  Durj-ea  Mfg. 
Co.,  of  same  place.  May  15,  1900.  Application  filed  Aug.  25, 
1896. 

Four  claims. 


No.  649,594— Traction  Engine. — F.  W.  Bohn,  Independ- 
ence, Wis.,  assignor  of  one-half  to  Math.  Elstad,  same  place. 
May  IS,  1900.    Application  filed  Nov.  21,  1899. 

Fifteen  claims.  , 

No.  649,667 — Motor  Carriage. — Wm.  B.  Mason,  Boston, 
Mass.,  May  15,  1900.    Application  filed  Nov.  11,  1899. 

In  the  drawing  the  engine  A,  instead  of  being  fixed  rigidly 
to  a  cross  bar  in  the  body  of  the  carriage,  whereby  the  ten- 
sion of  the  chain  undergoes  variation  with  every  relative 
motion  between  the  body  and  the  frame,  is  hinged  at  8  by 
suitable  ears,  and  a  hinge  bolt,  as  shown;  and  an  adjustable 
distance  rod,  H,  is  added  to  keep  the  chain  tension  constant. 
The  necessary  flexible  connection  in  the  steam  pipe  is  pro- 
vided as  shown  in  Fig.  2,  the  two  unions  11,  12  being  free  to 
turn  slightly,  as  required. 

Three  claims. 

No.  649,689 — Motor  Carriage. — R.  M.  Gay,  Cambridge, 
Mass.,  assignor  of  one-half  to  Wm.  H.  Ricker,  same  place. 
May  15,  1900.    Application  filed  Jan.  31,  1900. 

Fig.  2  shows  a  section  of  the  body  just  back  of  the  seat 
and  looking  to  the  rear.  The  motor  is  shown  in  outline  at  E. 
and  F  is  a  combined  fly  wheel  and  friction  disk,  against  which 
the  friction  wheel  H  bears.  In  Fig.  3  F  is  shown  in  side 
view.  The  sprocket  wheels  K  transmit  the  power  to  the 
wheels  L  on  the  shaft  M,  whence  chain  O,  kept  tight  by  dis- 
tance bar  O',  conveys  it  to  the  differential  on  the  rear  axle 


-f^^ 


Q.  The  wheel  H  is  splined  on  the  shaft  I  and  is  shifted  -for 
change  of  speed  by  the  screw  S*,  working  in  a  nut,  T,  and 
rotated  by  sprocket  chain  and  hand  wheel  S*.  The  arms  R 
are  pivoted  at  S,  and  the  intention  is  that  as  the  pull  on  the 
chain  becomes  grtater  with  greater  load,  the  wheel  H  shall 
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Nn.  649. &67*      MOTOR   CARRIAGE. 


titcrcby  be  pulled  so  as  to  press  correspondingly  more  tightly 
agHinst  F.  Ti>  discailtiect  the  power  quickly,  a  caffl-shaped 
slide,  V,  \s  provided,  pulled  by  a  treadle  acting  on  a  rod. 
V*.  and  this  pushes  «p  the  short  lever  W,  which  is  toggle- 
jointcd  to  the  arms.  K  and  raises  thcin  till  H  is  out  of  con- 
tact with  F.  The  same  movement  pulls  on  the  br^ike  rod  X 
and  applies  ihc  brake.  On  releasing  the  treadle.  W  is  re- 
trjicti'd  by  Ihe  spring  Y.  A  ball  collar,  Z,  and.  roUcrrs,  Z',  take 
the  axial  nhrus:  tjiri  F  from  the  crank  shall. 

Nine  claims. 

Nj.  649.775 — Tire  for  Vehicle  Wheels. — John  M.  Sweet, 
Batavia,  N.  Y.,  aasignnr  to  Frank  Richardson,  trustee^  same 
p!acc.    May  15.  iqcw.    Application  filed  March  21,  1900. 

No.  643,778— Electrical  Igniter  for  Gas  Engines.— D.  M. 
TuUk.  Canastola.  N.  Y,    May  ig.  1900.    Application  filed  Feb. 

30,    1899. 

In  Fig.  III.  the  push  rod  27,  operating  the  right-hand  elec- 
irwie,  ts  actuated  by  an  eccentric,  and  runs  through  a  guide, 
Fig.  v..  a  little  lower  down  on  Ihe  engine,  so  that  its  upper 
end  describes  sn  approximately  elliptical  path,  pushing  on  tlic 
T-ann  13  and  then  movmg  to  the  right  and  releasing  the  arm. 
The  opcrattDO  of  the  mechanism  is  thus  described  in  the 
spccificatcon^t: 


Che  terminal  1 1,  which  engages  with  and  depresses  terminal 
17  against  the  force  of  syring  25.  After  this  downward 
movement  of  the  terminals  has  progressed  to  a  certain  point 
the  lower  end  of  operating  rod  is  ilirown  to  left  by  eccentric 
arid  the  upper  end  to  the  right,  the  guide  acting  as  a  iulcrum 
whereby  the  rod  is  thrown  out  of  engagement  with  terminal 
arm  and  dear  ihercfrom,  The  springs  25  and  15  come  sud- 
denly into  play,  forcing  the  terminals  in  the  reverse  direction 
from  that  in  which  they  hsd  been  traveling.  This  return 
movement  o(  terminal  17  is  stopped  by  engagement  of  small 
rod  26  with  binding  post  2.3,  while  that  of  terminal  tl  con- 
tinues, making  a  Quick  break  and  drawing  out  a  spark  until 
it  is  arrested  by  engagement  of  nrm  13  with  stop  14," 

Kejiiulation  of  the  moment  of  ignition  is  effected  by  adjust- 
ing the  eccentric  cam  30,  Fig.  V. 

Three  claims. 

No.  649,^4— Ball  Bearing.— Wm.  J.  Brewer,  London,  Eng- 
land.    May  15,  1900.    Application  filed  Sept.  2t^  tSpp, 

Six  claims. 

No.  649,881— Hydrocarbon  Burner.— C.  R.  Suttnn.  Carpen- 
teria,  Cal.,  assignor  of  one-half  to  Joel  R,  Fithian.  Santa 
BarbaTa.  Cal.    May  rs,  igoo.    Application  tiled  Nov.  23,.  1899. 

In  the  drawing.  H  is  a  pan  to  be  filled  with  liquid  fuel  to 
pre-heaC  the  vaporizc-r  before  starting.  The  direction  of  fuel 
^nd  vapor  flow  is  shown  by  die  .irrows.  and  the  vaporiier  is 
threaded  on  the  upper  end  of  the  tube  F  so  that  it  can  be 
screwed  up  or  down  to  regulate  the  burner  apetturc  St  G. 

Two  claims. 


n^y. 


n6,M. 


*'At  each  rotation  of  the  shaft,  operating  rod  37  is  thrown 

upwaj-dly,   engaging  with   spring  end   of  terminal   arm    13, 

[-forcing  it  up  against  the  action  of  spring  15  and  dcpressinf 
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SPECIAL   NOTICES. 


A*rMtlMi 


Mto  taMTtvd  oadw  this  hawKnt  at  $3.00  m  I 
Umm,  payable  la  advance. 


FOR  SALE. 

"  Winton,"  igoo  model,  to  be  delivered  from  factory 
June  ist.  Also  Second  Hand  Winton  in  good  repair 
for  $625.00.     Immediate  delivery. 

R.  M.  OWEN, 
1229  Curtiss  Ave.,  Cleveland,  Ohio. 


FOR  SALE  OR  EXCHANGE. 

A  No.  1  Locomobile  in  perfect  order,  good  as 
new,  for  $550,  or  will  exchange  for  gasoline  auto- 
mobile of  4  H.  P.  or  over   in  good  order. 

W.  P.  HARTFORD,  Cassville,  Wis. 

FOR   SALE. 

Stanley  Locomobile  in  first-class  running  order. 
I  intend  to  purchase  a  two-seater  of  the  same  make. 
Price  $550,  f.  o.  b.  Pittsfield,  Mass. 

Dr.  E.  S.  ROBISON,  Pittsfield,  Mass. 


FOR   SALE. 

Two-seated  Haynes-Apperson  Carriage,  latest 
model  1900.  In  perfect  condition,  good  as  new.  Cost 
$1,500.  Will  sell  for  $1,000.  Can  be  seen  and  tried 
at  712  Giddings  Avenue,  Cleveland,  Ohio. 


FOR  SALE. 

A  light  runabout  fitted  with  a  three  H.  P.  Hydro- 
Carbon  water  cooled  motor.  In  good  condition, 
having  been  used  very  little  Wood  wheels  fitted 
with  two- inch  pneumatic  tires.  For  particulars 
address  SMISOR  BROTHERS,  Webster  City,  Iowa. 


DRAUGHTSMAN  WANTED. 

Experienced  in  building  Steam  Motor  Vehicles, 
both  for  pleasure,  heavy  cartage,  and  commercial 
purposes.  Give  reference  and  salary  expected.  Im- 
mediate and  steady  employment. 

M.  A.  C,  care  of  Horseless  Age. 


FOR    SALE. 

A  $1,500   Electric   Stanhope  for  $1,000.      Also,    a 
"Locomobile"  as  good  as  new,  with  all  improvements 
and  fitted  with  3"  Dunlop  tires,  for  $650.00.     Address 
Box  26,  Builders'  Exchange,  Rochester,  N.  Y. 


FOR  SALE. 

A  six  horse  power  Winton  carriage  in  perfect  order, 
the  owner  having  ordered  one  of  greater  power. 
Trial  given.  Apply  to  OWEN  &  CHAMBERLIN. 
No.  57  West  66th, Street,  New  York,  N.  Y. 

FOR   SALE. 

Locomobile.      Good    running  order.     Price,  $560. 

"L.  E.  K.," 
Care  of  Horseless  Age. 

WANTED. 

Superintendent  for  well  established  and  successful 
steam  automobile  company,  who  can  handle  men  and 
systematize  manufacture.  .Applicant  must  invest  in 
company  and  be  thoroughly  reliable.  Contract  for 
term  of  years  at  good  salary.  Address  STEAMAUTO 
CO.,  care  of  "Horseless  Age." 

BUSINESS    OPPORTUNITY. 

A  thoroug:h  business  man,  prominently  con- 
nected, desires  partner  with  $5,000  to  $10,000, 
for  preliminary  money  in  organizing:  a  Motor 
Carriage  Co.  Has  just  returned  from  abroad, 
having  secured  U.  S.  rights  on  one  of  the  best 
gasoline  vehicles  in  Europe. 

"COVENTRY,"  Horseless  Age,  N.  Y. 

FOR    SALE. 

Locomobile,  Style  No.  3.  Victoria  top;  25%  better 
than  new.  $100  worth  of  improvements  put  upon 
it.  Run  about  150  miles.  Reason  for  selling,  I  want 
two-seated  carriage.  $900  cash  takes  it.  Address 
G.  F.  BRUNT,  East  Liverpool,  Ohio. 

FOR    SALE,    LOCOMOBILE. 

In  good  running  order.  Machinery  recently  cleaned  and 
inspected.  Carriage  repainted.  Large  gasoline  tank.  Electric 
light  for  water  glass.  Two  large  acetylene  carriage  lamps. 
Large  automatic  cylinder  oil  cup.  Gongs.  Stop  valves  and 
try  cock  to  water  glass.  Inspection  invited.  Price  $500,  F.  O.  B. 
Address  MAXWELL  NORMAN, 

Hamilton,  Mass. 

FOR  SALE. 

2  Locomobiles,  i  blue  and  i  olive,  latest  model,  goaranteed  as 
good  as  new,  at  good  discount. 

1  new  Buffalo  Motor  Carriage  at  a  trade. 

2  and  4  passenger  carriages  to  let  by  the  month,  for  pleasure 
and  advertising  purposes.     Write  for  particulars. 

THE  BOSTON  AUTOMOBILE  CO..   Bar  Harbor,  Me. 

N.  Y.  K.  O.  E. 

Our  launches  are  run  by  kerosene.  No  inflam- 
mable gasoline.     Lowest  cost  of  running.     Send  for 

our  catalogue. 

New  7oee  Eeeoseits  Oil  SNaivi  Co., 

3  1  Burllnv  Blip,  Nttw  York. 


Ko,  1.  M»y  ».  IWO. 
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Engines  and  Boilers... 

PJN  Valves  [both  union  and  plain  cndsj.  Inject- 
ors, Gag-oline  Regulators  (improved  type),  VValcr 
Rcgulfltors,  Improved  Glass  Gauges^  Globe  and 
Check  Valves.  Waier  Relief  X^atves  for  Cylin- 
ders. Steam  Gauges  and  Safety  Valves, 

LOCKE  REGULATOR  CO.,  Salem,  Mass. 
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SPECIAL 


TUnHED  METAL  PARTS  FOR  AOTOMO- 
BILBS.  Mads  to  oni&t  from  tketc/t  or 
tamplt.        :     :     i  i     .*     .•     ,■     ;     -■ 


DODGE    MACHINE    SCREW    CO,, 
BOSTON. 


For  Air.  Om,  Stesm,  Am- 
Dcnla   DT   fluids  uO'ddl 

PT'ScRicleu  Kleel  Te«t- 
«d    Tanka    Of     BUDiliT 


Seamless  Cold  Drawn  Steel  Ttibing, 
Shells,  Cjllndcfs  and  Tanh. 

DROP  FORGINQB  AND  STEEL  eTAMPlNCI. 

JUI£y,  STEINHETI  &  CO.,  Druil  Building.  P^iledelplli,  Pi. 

TOWNSEND    &    DECKER 

BOUCITOSa  OF  V.  &.  AND  FOBXIOIT  PATEKTS. 


I 


Patents  spEciaiiu 


141  Broadway. 
New  York... 


MOTOR  VEHICLE  INVENTIONS. 

H,  O.   TO'WrNaEND.  Tartaeily  Prln,  Kx*r. 

D.  K.  UBCSKIt.  Ifttft  A*i't  Btx'r.  V.  8.  Fst.  Om«^ 


COMPENSATING    GEARS 
FOR  DIFFERENTIAL 

DRIVE.... 


RAWHIDE  nr  I  no 

'"o  FIBRE  lie  And 

Newan  J  Imjiroved  DRIVE  CHAIN  with  hardened  rIvetH  and  sTeeves. 
SPflOOKETS,  STEEL  BAILS  of  various  dlantMers. 

138  Purchase  Street. 
BOSTON,  MASS. 


BOSTON  GEAR  WORKS. 


I 


GAS    ENGINE    CASTINGS. 

Koitgh  or  FiuJsh^^d. 

Rclerencc — Olio  Gas  Engine  Works,  Philadelphia,  our 

larp^e;^!  fuslomer. 

ERie     FOtTNDRV     CO.,    Krie,    Pa., 

1JI50   I3«fl  W.   12tli  St. 


THE  JUMP  SHRK  LEADS 

G\ve  Tilck 

I   Inch  Jump  Spark. 

Wel);bL,  3  Lbs. 

DhDeD»lon«i,  iti.4i4  Idi, 

Ffttent  Applied  Foi-. 


C  F,  SPLITDOSF,  l^llJ!S;t,. 

n  Tandewftter  St.,  Now  tork. 


NEW  STANDARD  DRY  BATTERY. 

Slindjrd  ol  U.  S.  Navy-  Hlghett  Quallt)  In  tht  Wmrld. 

Mjr  T  In.  "Nnvjr"  rell  twif'  im  eifoiil  for  [ra^olliie  engine  licaUlon. 
I'tethcpropf.T  omH  with  tnl«  cctl  and  you  hav«  aU  you  cJ&a 
deiira  liD  thu  t)«tt.*?rv  tint;.  Wlicii  ynu  ii^e  "New  Ulandard' 
fdu  are  not  pnjioit  (nr  an  ts.|>&riin«nr. 


WILLIAM  RQCHE,  inr»ntar  and  Salt  ■anuracturte. 

42  Vi&ir  STH^ET,  fV£W  rOHK  C/TK. 
Setut  Stgun;^  for  Catalogue, 


...ASHTON... 

Pop  Sofetj  ValTCB,  Cylinder  Relief 
VfllTes,  Steam  Gauges,  Automatic 
Water  Gauges  and  Gauge  Cocks 
for 

STEAM   VEHICLES. 

THE  ASHTON  VALVE  CO.,  271  Frsnklln  St.,  Boatoni  MaM. 

f  121   Llberly  Street,  N(w  Yttfk. 
BHAKCHESr  -{1718  Fllbcft  Sireet.  PhJlxdel'phli, 
UlB  Lak«  SLj««t,  ChlcSBu,  III: 

Graphite  Lubricants, 

ALL  KINDS,  ACCORDINQ  TO  WANTS. 

Spadal  prenar«tioG«  for  G«ari  of  Electric  tdQiori  aud  for  Crtlndvn  •< 
Mot&r  Engiuei.    ScnA  for  CircolBfa  unft  PrJccf. 

Joseph  Dixon  Gruoible  Co.,   ^   Jersey  City,  N.  J. 

THE    DOW   HIGH    TEN8ION   COIL 

IS  THE  BEST  IN  THE 
MARKETi 

Fcr  Prio««  and  Panlaular* 
write  to 

THE  DOW  PORTABLE  ELECTRIC  ASSISTANT  GQ., 
21&  TflEMONT  STREET,  BOSTON.  1  135  BROADWAY,  NEW  YOAK. 

THE  ONLY  PERFECT  SUBSTITUTE  FOR  LEATHER  IB 

MOROCCOLINE 

NEVER  AFFECTED  BY„",t,,;'"^"*  fc^'  LIKE  LEATHER 

Juilllie  ttiLcigrr.rAuLiiinabllH.      Hand  bt  ilL'Tftrnl  bf  warlbU.a  liulUtloDi  vliLib  dn 
Dul  pHttM  Ehc  nicrtii  of  WoioaqoILn*.    Send  tat  5un|>ln. 

B<»BTOH     AWrii^ICIAI^     X.^AT'HItR    CO, 

IB  EASt    lath  STREET,  HEW   YORK. 

AUTOMOBILES,  E'ft<i*r">  an"  g*"""". 

REPAIRED,  STORED  ^"»  RECHARGED. 

SPECIAL  AUTOMOBILES  built  to  order. 

F,  A.  LA  EOCHE  &  CO..  13th  and  Hadaop  Ste,.  Waw  York. 

PARSELL  &  WEED, 

MODEL  MftKERS.  ?r r.L"":"":'"!" '"' .""! 

Auiomobik  fiiijngs,  vaporizers,  etc.,  built  to  order. 
Working  drawings  made  itom  skptches. 
iMrlte  l»r  famp'tilet.  Tiltphane,  tB6  MadlMn  Squip*. 

THE  FRANKLIN  MODEL  SHOP,  ilwYo*rH.T  **'"*' 


AUTOMOBILE  RUNNING  GEARS. 

rOft  THE  TRADE. 

We  Make  Two  Styfes 
Complete  with  Springs 
and  Wood  Wheels. 

WRITE  FOR  PRiCEd. 

H.  F.  BORBEIN  &  CO..  '^llVSi/.^'JlS!''- 
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BALDWIN  DETACHABLE  AUTOMOBILE  CHAINS 


1' 


-^ 


are  made  in  sizes  to  suit  the  demands  of  the 
trade.  Our  new  roller  chain  is  especi^tUy  adapt- 
ed for  light  Motor  Vehicles. 

aCMO  rOft  OAT  A  LOCUS. 

E.  FBANEUir  FETBBSOK,  S&16B  Ageat. 
205  Lake  St,.  Cbic&go.  ni. 


BALDWIN   CHAIN   CO.,   WORCESTER,   MASS.,   U,  S.  A. 


Why  try  lo  stick  things  with  sonic- 
Ihtng  thai  clnean'l stick?  Buy  MAJOR'S 
CEMENT;  you  know  it  sticks  Xuthing 
hrcriks  away  fnxn  it.  Slick:  t<j  KAiOR'S 
CEMENT.  Buy  once,  you  will  buy 
fuTVWT.  There  is  nothing  as  ffuod ; 
don't  belkve  ihc  substituicr. 

MAJOR*S  RUBBER  and 

I  MAJOR'S  LEATHER. 

:^      Two  separate  cements— the  best.  Insist 
on  liaving  ihcm. 

ESTMiLISUKf):   JSTC. 

S5  and  35  cents  per  bottle  at  all  diugi^ists. 

MJ^OR  CEMENT  CO.,  NEW  YORK  CITY. 

,^ — t^^ — ii —  — _ 

AUTOMOBiLEs-Portable  Houses-E'^pEfiT  service 

PorlftbTo  roady-Diado  hotllM  for   AotnM,    Wind  and  rain  proof.    Cheap 

Sales  utgiillaXsd  (or  wellkm^wn  typea  of  AotonitfhtleB  for  fot-elBu  And 
ilomwtlu  tmde. 
Expert  service  rardered  In  uprrutlug  fASOlEue,  eieam  Bnd  i^leclfiti  tnottit^ 

DUBOIS'  AUTOMOBILE  AGENCY, 

220  BROADWAY,  NEW  YORK. 


Generator  VaJvei,  a  to  4  H.  P.»  $5.00. 

Geaerator  Valves,  5  to  S  H.  P.,  $7.00. 

Jump  Spark  Plugs,  $3.00.     Contact,  $2.50. 
Running  Gear  Drawings,  $2  CO. 
Cafb ureter,  fia.oo. 

ReQii  P,  O,  Order  to 

nOTOR  DESIGN  CO..   Buffalo.  N.  V< 


ATTENTION. 

Castings  of  Gasoline  Motor  described  in  The 
Explosive  Motor  Number  of  this  paper.  Also  other 
sizes — stationary^  marine  and  vehicle  motors — rough 
or  partly  finished.  LOWELL  MODEL  CO.,  Box 
392,  Lowell,  Mass. 


ii 


AMERICAN 


99 


Starape  Cells  .   . 

ARE   THE    BEST. 
For  Electromobiles  and 
Gas  Engine  l§^nltion. 

American  Battery  Company, 

Eatabuimed  1889.  tB»  SOUTH  CUNTON  STRLET,   CHICAGO. 


Any  of  oursubscribers  who  arc  willing  to  solicit  subscriptions 
for  The  HoRat£LESs  Age  from  iheif  fellow  townsmen  are  re- 
quested 10  communicate  ivith  the  Editor,  as  we  are  desirous  of 
entering  into  business  rdalLons  tvitb  9UCh  parties, 


MOISTURE    PROOF 

WAGON    PANELS 

Ha-msfaoturen  of  TQaear  Panels  hT  Ccach,  Wagsc  Jb:  Atitomo'biUUas^ 

Any  size,  any  ihickncss,  ^viihvu!  joining  or  splicing. 
We  also  make  veneers  with  absolutely  li'ater  praaf 
glue  for  special  uses, 

SECUINE'AXFORD   VENEER   CO., 

94-100    PACIFIC   AVEXLli,  JEKSEV    U!TY.    N.   J, 

iorrs  lowI/ateF alarm 

Avoids  all  Danger.     Write  for  Blue  Print  and  Price. 

KITTS  M'F'G  CO,  Oswego,  II  Y. 

iceoECQ3?8xc8::EQeo3Cs:8cececB:t 


■ 


MOTOR.. 


•I-    NUMBER 


DOO*»3C8»MC9M»X«K«9»Kft><KHS0 


CAN  TOU  BET  US  NEW  SUBSCRIBERS  ? 

Any  of  our  subscribers  who  arc  willing  to 
solicit  subscriptions  for  Tbe  Horseless  Ags 
from  their  fellow  townsmen,  are  requested  to 
communicate  with  the  Editor. 


JUNE  20. 


%  M«r  n.  um. 
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HAND  AND  POWER  PUMPS  [^"J  i^^Wrs 

Automol^es  and  Pneumatic  Tired  Wagons.    .,.*.. 

GLEASON-PETERS  AIR  PUMP  CO., 

MANUFACTURERS, 

20  WEST  HOUSTON  STREET,  NEW  YORK,  U.  $.  A. 


k 


HIDmUlIC  CLUTCH. 


A  compBut,  liBlf-coTilalned,  panLUTQ 
clutcb  c>ciapl]ti|!;. 


Nu  ailjQslmaat  of   pftrt4,  Mgh   effi- 
Cletij^r.    Nl)2ht   wear,    eapi?    niicl 

OWtnlTlIT      Ot      Opt^mMoil,      ITTDBl 

adaptkblllt;,  llghl  ntl^bl. 


UdkNUrACIUAED    t¥ 


THE  CUNNINGHAM  ENQINEERINfi  CO. 


OFftcc.    626     TREMONT     BUILDmc,    BOSTON,    MASS. 


Automobile  Patents 
Exploitation  Company 

UNDERTAKES; 

Tlic  niiinufaciure  ol  Automobtles  and  Motor-Cycles. 

The  exam i nation  of  Automobile  patents, 

Tn  enlist  capital  far  the  development  of  inventions, 

FURNlSHEa: 

specialists  TO  make  thorough  examinations  of  patents. 
Experts  to  test  itintors  and  automobiles. 
Opportunities  to  inventors  to  present  properly  their 

propositions  to  concerns  willing  to  consider  and 

in   underiake  the  same. 

PURCHASES! 

All  meritorious  patents,  licenses  and  irvcntions  re- 
lating la  moior-cycLes,  motors,  K^&rs,  automobiles 
and  their  parts, 

iUTONIQBILE  PilEHTS  EXPLOITATION  GOMPiNr, 

27   WILLIAM    STREET, 
F.  B.  HYDE.  Scorct&ry.  NEW  YORK,  li.  Y. 


EXPLOSIVE  MOTOR  NUMBER 


January  17th,  1900. 


LEADING    ARTICLES 


The  Hydrocarbon  Engine  as  a  Source  of  Energy,  by  Elwood  Haywes. 

General  Deductions,  by  Hexev  W.  Struss. 

The  Gasoline  Engine  Indicator  Diagram,  by  E.  C,  Oliver, 

Vaporizers  and  Carbureters,  by  Herhrrt  L.  Towle. 

Ignition  and  Ignition  Troubles,  by  P.  M.  Heldt. 

Coils  and  Sparks,  by  E.  J.  Stoddard. 

The  Vibration  of  Explosive  Motors,  by  Herbert  L.  Towlc 

Gasoline  and  Gasoline  Mixtures^  by  E.  J.  Stoudard. 

Multi-Cylinder  Engines^  by  1'.  M.  Heldt. 

Gasoline  Vaporizers  and  Carbureters,  by  Henry  W.  Struss. 

Balancing  a  Motor  Carriage,  by  E.  C.  Oliver. 

Explosive  Motor  Data^  by  R.  I.  Clegg. 

An  Explosive  Motor  in  Detail,  by  R.  I.  Clegg* 

72   pp.      PRICE,    to   CENTS,  Stamps  or  Coin. 

SUBSCRIBE  FROM  JANUARY  Isr,  AND  YOU  WILL  GET  THIS   NUMBER.     $2.00  A  YEAR. 


The  Horseless  Age, 


160  Nassau  STm    New  York. 
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THE    HORSELESS   AGE. 


Vat.  «,  Ko.  »,  : 


'  -^-^ 


"THE   AUTO-SPARKER" 

(1)  StAftft  Aad  tiius  g&s  engines  as  easily  as  best  batteries. 

(2)  -Does  n«t  burn  up  electrodes 

(3)  Saves  it8  entire  cost  07er  batterirs  in  one  year 

(4)  Mafbine   is  durable— nothing  to  wear  out  bat  shaft  and 

friction  puUej.  and  tbese  should  \a.it  fof  jears^     .. 

(5)  Hundreds  in  use— every  machine  is  tested  and  guaranteed 

to  do  the  work  claimed. 

(6)  Automatic  governor,  regutates  speed  of  dynamo  no  matter 

what  size  or  speed  of  fly-wheel  0/  engioe. 

(7)  You  need  no  bittery.     AutoSparkrr  can  be  fastened  to  floor 

as  in  cut  or  od  body  of  any  gas  eogioe  or  Automobile. 
DI1IIIE4NSION8  ANO  WEIGHT 

Dimeasiops,  }o^xton6:J  inchea.    Weight,  93  Ibi. 

For  piKW.  addn;u  any  M«DE  FOR  EITHER  "  TOUCH  "  QR  '^il/MP  "  SPARK 

c«E.^,Mw«.arcror       j^^    Motsingcr    Device    Mfg.  Co, 

PEMOLETON.IND. 


DURYEA  Vehicles  are  not  Horse  Vehicles. 


NO  HORSE  WANTED. 


They  are  finished  products  in  a 
class  by  themselves  and  do  not 
Inok  like  horse  vehicles  minus  the  horse.  (See  Hoks^liss  Age  ediiorial  of  May 
i6th4  They  have  special  shaped  dash  adapted  to  deflect  the  air  downward  undei 
the  vehicle  instead  of  up  into  the  facts  of  ihe  rideis-  The  center  of  Riax-ity  is 
Very  low,  insuring  safeiy  in  turniriK  turncjs  and  freedom  Imim  unpleasant  side- 
wise  swingin,^  at  speed-  The  major  pnrtit'n  of  Jhc  weijihl  is  on  ihe  drivinf^ 
wheels,  insuring  ample  traction  for  steep  bills  or  any  kind  of  roads,  and  ample 
brake  power-  The  long  wheel  bas-e  insuresccrtainsiccrinj;.  The  great  distance 
between  the  wheels  tOKether  with  the  low  body  makes  maanting  easy  and  free 
from  dani^er  of  soiling  the  ladies'  skirls.  Every  detail  of  tbcse  Vehicles  is  a 
subject  of  careful  thought  and  Lhc  result  of  a  decade  of  experience.  Several 
styles  now  being  delivered.     Address, 

DURYEA,  READING,  PA,r  PEORIA*  DX,,  or  LOS  ANGELES,  CAL. 


TRANSMISSION  GEARINa. 

FOR  AUTOMOBILES. 

Two  Speeds  and  Reverse,  Chang:e  of  Speed  by  BrakesJ 

No  Gears  Running  at  Normal  Speed. 


No  Shocks. 

NEAT, 
COMPACT. 


STRONG. 
EFFICIENT. 


No.  I,  4  10  5  H.  R,   IS  10,  long,  weight  J5  lbs. 

CpHE  shaft  is  coniinuous,  and  may  be  driven  direct  from  the  motor  shaft.     The  left-hand 

*      brake  operates  the  reverse,  which  is  at  slow  speed.     The  brake  next  to  it  operates  the 

slow    speed    ahead.      The   sprocket    wheel    drives    the    axle.      The    friction    clutch    at 

the  right  locks  the  whole  system  and  drives  it  at  the  speed  of  Ihe  shaft,     A  pinion  may  be 

used  instead  of  sprocket  if  desired,     Luhricatinti  by  oiler  on  the  tnd  of  the  shaft 

THE   UPTON   MACHINE   CO.,     i?   state  street,   new   york. 


WRITE  TO  US. 


Works  at  BEVERLY,  MASS. 


"^"^m^^ 


*mO 


ie  1.1100. 


-«">.^^-- 


4*  4«  4*  4*  4*  4*  4*  4*  4^  4*  4^  4*  4*  4^  4^^^F4*  4*  4*  >; 

(Chicago  Motor       j 


Vehicle  Co.,  Ltd.  t 

PRACTICAL  VEHICLES  THAT  DO  WHAT  IS 
EXPECTED  OF  THEM. 


Forty  different  styles  of  bodies  may  be  used  on  one  gean    ||2» 
Can  be  changed  from  business  to  pleasure  in  lo  minutes. 
Power:  Hydro-Carbon;  ordinary  stove  gasoline. 
One  lever  controls  everything. 


ILLUSTRATED  CATALOGUE  MAILED  FREE. 


Chicago  Motor  Vehicle  Co.,  Ltd.  T 


L 


Factory : 

HARVEY,   ILL. 


341   WABASH   AVE-, 
CHICAGO,   ILL. 


*t«  %ii#  i^  *ft«  t^  iA«  «ii#  *i«  *s#  %i«  «^  *^9( 


■u 


jBCkcllea*  Matdr,   2^  anid  3  h.  p.,  for  bicycles, 

trie jclea  a.od  quadricycles. 

Twenty  thousand  people  at  Waltham,  Mass.,  on  Decoration  Day,  saw  DeDion-Bouton  Motors  as 

usual  score  a  decided  walkover. 

In  the  five-mile  motor  cycle  race,  a  landem  fitted  with  a  DeDion-Bouton 
Motor  defeated  the  nearest  competitor  by  half  a  mile  in  world's  record 
time  of  7m.  38s.,  an  average  of  im.  3J|s.  per  milq. 

DeDion-Boulon  Motors  paced  ihe  winners  of  first  and  second  prizes  in  the 
five-mtle  amateur  race. 

DeDion  Bouton  Motors  scored  a  decided  victory  in  the  twenty-tnUe  pro- 
fessional race,  the  first  long  event  of  the  reason.  They  won  first  and 
second  prizes  for  the  men  using  them.  Time,  35m.  4o|s,  All  other  motors 
were  outclassed. 


DE  DION-BOOTON  MOTORS  I 

are  copied  but  not  equaled. 

I  haife  the  Bolc  Untied  States  agency  for  these  motors  and 
carry  a  complete  line,  together  wUh  accesBorie'S. 


KENNETH  A.  SKINNER, 

2EB  NIASSEIIOSETIS  AVE., 

BOSTON,  MASS. 


.  9.  Suae  «,  UMl 
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Tin  EAINES'  WOOD  WHEEL 


I 


built  and  used  for 
Automobile  pur- 
poses. 

GUARANTEED. 
Single   and  Double 
5  H.  P.  Single  Cylinder,  $225  Com- 


I^RE  itmT*  elLOwa  oae  of  our  maDy  ooaalnictkmt  wltJi  I"  euHil  n]t>b»r  lire. 
Wefiinilibtbetii  complete,  Koiti  MtUdninI  pD^uniitlcs. 
SEND   FOR    CAULOGUE 

i  I,  EIMES  j(  CO.,  South  Framinglam,  Mass.,  U.  S.  A. 


Gasoline 
Engines 

Cylinders. 

plete. 

MUFFLERS  that  MUFFLE,  $12. 

TRANSMISSION     DEVICES,    Two    For- 
ward and  One  Reverse  Speed  with  Band  Brake, 

$75- 

THREE  STYLES  of  RUNNING  GEARS 
and  All  Kinds  of  SUPPLIES. 

AUTOMOBILE  SUPPLY  CO., 

OfRoe,  3209  Wafihington  Av«.,       ■       -       -       ST.  LOUIS,  MO. 


THE  BILLINGS  &  SPENCER  CO.'S 

DROP  FORGED  10  AND  14HN.  WRENCH, 


SomI  and   Full  Finished  and 
Case  Hardened, 


=)      INDISPENSABLE   TO    A 
MOTOR   VEHICLE, 

Cat  1-Q  Sue  ol  lO-in,  Wrench. 

DROP  FORCINGS  FOR  AUTOMOBILES. 

Unequaled  FaclllUea  for  Meeting  Hequlremanta  in  thia  Lln». 
THE    BILLtNCS    &    SPENCER    COMPANY,    Hertford,  eonn.U.S.  a. 


FOSTER'S  PATENT 

^REYERSIBLE  SCREW 
}    '         PROPELLER. 


For  YaclKs,  Lanocbes  anil  Business  Boats. 


THE  ONLY  RELIABLE    .    . 
REVERSIBLE  PROPELLER. 


HAS  Balanced  Ball  Thrust,  Perfectly 
Noiseless,    No    Cog    Wheels     to 


rattle  and  break.  Stronger  than  a 
Solid  Propeller,  and  gives  better  re- 
sults. In  use  by  up'to  date  Gas  Kngine 
Builders,  Catalogue  and  Order 
Bianlcs  on  Application. 


CHAS.  W.  FOSTER, 


Inventor  and  Builder, 

NEW  HAVEN,  -  -  -  - 


CONN. 


i 
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(TQQDVEAR  TIRES 


A  RE  made  to  last     Every  piece 

of  material  going  in  tliem  is 

carefully  selected;    their  cure  is 

uniform.      We    know    they    are 

right.    That's  why  we 

GUARANTEE  THEM  TO  GIVE 
ENTIRE  SATISFACTION 


The  Goodyear  Tire  and  Rubber  Co, 

AKRON,  OHIO.  U-  S,  A- 


A   PERFECT   AUTOMOBILE    EQUIPMENT. 

THE 

EMPIRE  BALL-BEARING  AXLE 

AND 

ROBERTS'   WHEEL. 


PATENTED. 


4  /('ft*  atf9.  thoratighfy 
ttited  bf  actual  use 
vrnStir  ali  c/ajws  of 
nhichs,  girififf  perfect 
tatftf action. 


B«p««latty  adapM  f» 
automobihi  and  h&atrf 
trt/cke.  ffames  9t 
users  attd  t»s  timoniaft 
fut/iiaftatf  on  appiica- 
tiQa. 


NONE  SO  NEAR  ANTI-FRICTION. 

SUPERIOR  TO  ANY  OTHER  AXLE   FOR  ALL   KINDS  OF 

MOTOR    VEHICLES. 


AXLE    DEPARTMENT. 


THE  CHICAQO  SCREW  CO., 

Address  all  communications  to  ihe  Company. 


CHICAQO,  ILL. 

Send  for  Catalogue. 


HAND  AND  POWER  PUMPS  IZil^kc^ 

«t  AutomobJles  and  Pneumatic  Tired  Wttg:o[)s 


k        GLEASON-PETERS  AIR  PUMP  CO., 

MANUFACTURERS, 

30  WEST  HOUSTON  STREET,  NEW  YORK,  U,  3.  A. 


No  arfjusiiBenf  o(  parlji,  hlph  effl 
clcDoy,  allKht  wfl^r,  case  and 
oattnlnty    of    opdntlon,    creat 


THE  CUNNINGHAM  ENOINEERmO  CO. 

OrFicc.    626     TREMONT     BUtLOrNC,    BOSTON,    MAGS. 


BUILT  F©R  BUSINESS. 

OUff  CLASS  B  CARRfAGe  BOILER  AMD  CLASS  B  No,  2  STBAM  CARRiAOE  ENGfNE. 


Improved  Milling  Machines. 


Tjiii^  Mt  triproved   Pliiin  Stiller. 


UNIVERSAL,  PLilH, 
LINDOLN,  DUPLEK, 
VERTICIL,  HJINO 
m  PROFILE.... 

Several  Sizes  of  Each. 

Made  nkh  many  new 
and  improved  Tcbi- 
urea,  such  ss. 

Quick  return  to  table  fm- 
proveti  Feed  Cone  Braclret. 
Quick  remrss  to  tabfe^ 
fifew  foffn  »f  knee  .... 

:^ew  ratwIoGiie,  'nllfa 

full   deki'rl|>iloii   of 

our    nat'Iiltii^     Tool*, 

i»-iii  irt-e  ou 

rrqiit-Mt. 


Mk^x]  for  l[i}}\ii  Faolom^  (or  hiMm  of  Automoliiles. 

The  ^arvin  j^achine  (Jo., 


VALES  agents: 


Spring  and  Varick  Streets, 
WEW  YORK.,. 


ThftGftfviP  Machine  Co., s*  N+ 7tH  St,  Ptiiladnlphi*.  Pa. 
Maniii4is.  Maxwell  &  Moore,  «>  S.  Okrul  St,  Cbicngo,  III. 
D«uiiclji«    tiarvin    Masctiinen-Fabnk,  A,  C>..    tj   Burg  Su-uav,  B«r1in 

C  W,  Durion,  Grilfitha  ft  C^.,  Ludgala  Sqiiarv,  I^J^ntv  Hill,  l,on4on. 

E.  C.  EngUnd- 
MpntgiMnBrY  &  Co,,  aB  feonlcyanJ  Magenta,  Pnm.  Ff»ncn. 


Ttie  Boiler 


is  of  steel  with  copper  fire 
tubes.  All  rivet  holes  drilled 
in  position.  Healing  surface,  49  square  feet. 
Working  pressure,  150  lbs-  Diameter,  15  in. 
Heighr,  19  in.  from  bottom  of  burner  to  top  of 
hood.  Weight  complete,  130  lbs.  Best  of 
material  and  workmanship  throughout. 

iilLiilMil^  stroke.  Cylinders,  casL  iron. 
Frjniing,  steel  and  bron^ie.  Crank  sliaft, 
connecting  rods^  etc.,  steel.  Crosshead  and 
all  bearings,  phosphor  bronze.  Stephenson 
Unit  motion.     Weight,  40  lbs. 

An  QHifii  thai  iviil  run  and  keep  en  rumiing. 
Pries  of  Boihr,  $16590  net. 
Prica  of  Engine  compleis,  St 60.00  net. 
Both  f.  o.  b.  Boston. 
Always  in  process  of  construction,  and  a  few  in  stock  for  immediate  delivery. 

Dllllf  nnn      O        nl  nnV        ^IZ'^e  FREEPORT  street  (KarriMn  Squire), 

DUWfllttU    Q.    ULIlHiVr    BOSTON,  MASS. 


bb 


COMPOUND 

BATTERY 

isThkbk^t  in  the 

MARKftT  FOR 

MtoiDObileWork 

For  [ir1ce«  omJ  i*r' 
tlDUtor^  feu'i  to 


ciecmc  issisuoi  Co., 

1133     Br«m4«r«r, 

New  T*rk. 
318  TreuBBt  St 


ItcputiUoii*.. 
Inlei-aatloaal 


Most  complete  Gear  Cutter  yet  deaignod* 
Specialty  adapted  to  the  requirements  of  Motor 
Vehicie  Manufacturvrs,  Already  {n  uae  la  seTeral 
leading  shops. 

SitlB  FOn  FULL  PAfinCVLAftS  M0D  LIST  Of  1/S£/I9. 

THE  D.E.WHITON  MACHINE  CO. 

NEW  LONDON,  CONN.,  U.  S,  A. 


WOOD   WHEELS 


FOR    AUTOMOBILES. 

ESTABLI5HE0  iSji.  NEWARK,    N.    J. 

SEND  FOR  SOUVENIR  STAMP  BOX. 


QAS  ENGINE  CASTINGS; 
Finished  to  run  If  desired. 
Hade  from  drawings. 
Experimental  work. 

Fine  jB^rain  Homogeneous  Castings  for  Gas  Engine 
Cylinders  a  specialty,  made  from  high  grade  selected 
Pig  only. 

The  Hopson  ^  Chapin  PlTg  Co., 
[V«w  London,  Conn. 


I  N&  Ul  June  <,  UQOl 


THE   HORSELESS   AGE. 


BALDWIN  DETACHABLE  AUTOMOBILE  CHAINS 

£ire  made  in  sizes  to  suit  the  demands  of  the 
trade.  Our  new  roller  chain  is  especially  adapt- 
ed for  light  Motor  Vehicles. 

■  END  FOR  OATALOOUtt. 

K,  FBAHKI*IN  PBTBHSOK,  Sales  Agent, 
ac5  lAke  St.,  ChioBgo,  IlL 

BALDWIN   CHAIN   CO.,  WORCESTER,   IViA8S.,   U.S.A. 


FOR  SPECIAL 


ADAPTED    FDR 
STEAM  OR  GASOLINE 

CARRIAGES        oTH 

4  CLEAN  /^rcVLlNDEIls 
>-tBRlCANT 

SOU}  If*  ANY       C'E*HALL 

^qi/ANTtTY^    2il  CENTRE  ST,  N.Y, 


Engines  and  Boilers... 

PIN  Valvei  (botb  union  a.ad  plain  ends),  Inject- 
ors. Gasoline  Regulators  (improved  type),  Water 
Regulators,  Improved  Glass  Gauges,  Globe  and 
Check  Valves,  Water  Relief  Valves  for  Cylin- 
ders, Sieam  Gauges  and  Safety  Valves. 

LOCKE  REGULATOR  CO.,  Salem,  Mass. 


CAN  YOU  QET  US  NEW  SUBSCRIBERS? 

tAny  of  our  subscribers  who  are  willing  to 
solicit  subscriptions  (or  The  Horseless  Age 
from  their  fellow  townsmen,  are  requested  to 
communicate  with  the  Editor. 


STEAM 
BOILER   . 
NUMBER 


DECEMBER 


TES  SPECIAL  ARTICLES 

....BY---- 

Leadiing  Engineers  and  Invenlors  on  the  Steacn  Boiler 
as  related  to  Vchitlcs.  irealing  the  subject  thoroughly 
and  showing  how  Steam  can  be  most  successfully 
applied.. 

10  GENTS,  STAMPS  OR  COIN. 


SYMPOSIUM 
OF 


STEAM  VEHICLE  ENGINEERING. 


THE   HORSELESS  ACE, 

ISO  NA3SAU    STREET, 

Subscribers  who  are  willing  to  act  as 

LOCAL  SUBSCRIPTION  AGENTS 
for  The  Horseless  Age,  on  a  commission  basis,  are 
requested  to  communicate  with  the  Editor 


lairl  Calumbui. 


AUTOMOBILE    STORAGE    AND     RERAIR    CO 

THE  HORSELESS  STABLE, 

&7   WEST   66th   STREET^    si.  NichoiH  Rink  Building,    NEW    YORK. 
HOUSE,   CARE,   REPAIR   AND    INSPECTION.  BATTEfllES   CHARGED   AND    SUPPLIES   OF   ALL  KINDS   FURNISHED. 

TRAKSIENTS   ACCOMMODATED. 

rThe  A.  a.  &  B.  CO.  AUTOMOBILE  OIL,  For  Sale  Here.— Price  por  gallon  can,  *l-00. 


THE   HORSELESS    AGE, 


Vol.  «.  No.  10,  Tune  i 


[oM;^ 


-fRhOE*    MMK 


pvi^MOND  Rubber  Co. 

^  ^KRON,0. 


HADING    BUILDERS   SAY.... 


Best  on  Earth. 


WRITE    FOR    CATALOGUE* 


J  MADE    IN    AKRON,    OHIO.  J 

t      THE  DIAMOND  RUBBER  CO.      t 

9^<j(?  ?£(  "^  ?§|f  "^  qJ?  ?|J?  ?(;;^  ;^  ?jf?  9^  9J:?  7^  ?^ 


STEAM  IS  THE  BEST  POWER  FOR  AUTOMOBILESI 

Steam  Motor  'Wagon. 


THIS   STYLE  NOW 
READY. 

OTHER   STYLES  TO 
FOLLOW, 


1 


K^ 


hH 


•yHE  Carriage  illustrate 
*  here  is  one  that  will  sat- 
isfy the  most  critical,  for  in  it 
is  combined  the  finest  carriage 
i.v'ork  and  (he  best  machiijist 
■^kill  and  workmanship,  and  it 
is  the  most  practical  anid  satis- 
factory pleasure  carriage  one 
can  have. 


FOR  FULL  PARTICULARS  AND  PHOTOGRAPH  ADDRESS 

STANLEY    MANUFACTURING    CO. 

No.   M7  LINCOLN  STREET,  BOSTON,  MASS, 


THE  HORSELESS  AGE. 

EVERY  WEDNESDAY. 
DEVOTED  TO  MOTOR  INTERESTS. 


Vol.  V[ 


NEW  YORK,   JUNE    6,    1900, 


No.  10. 


THE    HORSELESS    AGE, 

E.  P.  HTGSBSOLL,  Editor  and  FiopriAtor. 

PUBLICATIOH  OF?tCI: 

^AituiCAR  TucT  Society  BuiLDinc,  150  Nassau  Strot, 

»    NEW    YORK. 

HGft&EfIT  LADD  TOWLE,  Aiioclile  Ellior. 


SUBSCRIPTION,  FOR  the  United  Statics  and  Cawada, 
$3.00  a.  year,  in  advance.  For  all  foreign  countries 
iocladed  in  the  Postal  Union,  $3.00. 

COMMUNICATIONS.— The  Editor  will  be  pleased  to  receiv* 
communications  on  trade  topics  from  .any  authentic 
source.  The  correspondent's  name  should  in  all  cases 
be  giveo  as  an  evidence  of  good  faith,  but  will  not  be 
published  if  specially  requested. 

nir  Oac  week's  noiice  required  for  disconliRuanrt  or  >r)iangu 
oi  adi-eritsfmcnli 


Thx  H0RSEI.ES5  AoEj  ISO  Nossau  Street,  New  York, 
BBtoied  at  the  New  York  poat-office  as  second  class  mattar, 

<on  ja«c«Kmt  or  the  «Kce«Bflve  dlscoimts  cliarc«4 
by  M*-w  voi-k  banks  on  ■mall  ftlieckM  nnder  Ibclr 
new  mle,  «iibscrib«rA  are  reqacated  4o  remit  br 
Poet  offlce  or  i^xpreva  money  order  or  iv,  's.  draft. 

The  Aceiylenc  Motor  >^ijmbur  will  toniain  all  the  most  u(>-[o> 
dale  infarmaiiun  regarding  ifac  generation  of  Acetylene,  its 
cost,  fuel  value  and  storage,  and  ihc  cxpcriinents  chus  far 
made  with  it  in  iniemaJ  combustion  tjidioth. 


Some  Instructive  Diagrams. 


Jn  tliia  country  electric  ignition  is  used  on  motor  vehicles 
to  the  substantial  exclusion  of  other  methods^  of  starting  com- 
bustioin,  and  it  H  therefore  not  for  the  direct  applicability  of 
Professor  Magruder's  article  on  '*The  Gas  Engine  Hot  Tuhe 
j&  an  Igfihion  Timing  Device"  to  motors  of  this  class  that  we 
hzvt  rrprintcd  it  in  full,  with  only  the  omission  of  the  less 
Iniport^nl  diagrams.  The  elect rit  igniter  has  its  own  pet 
«rral<nefses.  but.  unle*?  possihly  in  some  varieties  of  "wipe" 
^parke^s,  irregular  liming  is  not  one  of  them.  To  produce  a 
«r«rk  at  a  given  moment  is  a  mechanical  proposition  of  the 
most  concrete  kind,  and  the  only  pitfall  of  consequence  in  this 


connection  is  lo  be  found  in  the  hammer-blow  class  of  igniters, 
in  which  a  ctrtain  fraciion  of  liuje  must  elapse  between  the 
releasing  or  tripping  of  the  hammer  and  the  delivery  of  its 
-Hpark-producing  blow.  As  the  hammer  start?  from  rest,  and 
as  i[  must  have  a  certain  amount  of  stored  energy,,  Or  a  certain 
minimum  of  velocity,  when  it  strikes  the  electrode,  in  order 
to  effect  a  quick  break,  it  follows  that  the  spring  impelling  and 
accelerating  it  m«st  act  through  a  certain  rrlnimum  Interval  of 
time.  This  interval  must  be  allowed  for  in  timing  the  spark, 
and  a?  it  is  a  constant  the  spark  will  occur  later  at  a  high 
crginc  speed  than  at  a  low  speed.  Willi  the  time  between  the 
tripping  and  the  blow  once  fixed  expenmentaTly.  the  necessary 
Itad  for  different  speeds  can.  if  desired,  be  calculated,  and 
provided  for  by  either  automatic  or  manual  adjustment, 

But  though  the  motor  vehicle  builder  is  not  concerned  with 
the  variotis  temperatures,  kakages.  mixtures  and  pressures 
which  affect  the  automaticity  of  the  hot  tube,  we  yet  believe 
that  the  article  concluded  in  this  issue,  and  especially  the 
diagrams,  will  be  found  of  great,  even  if  indirect,  suggcstivc- 
nesE.  One  of  the  most  striking  features  of  the  series  as  a 
whole  ia  the  evidence  it  gives  of  the  great  influence  of  the 
moment  of  ignition  and  the  rapidity  of  combustion  on  the 
amount  of  energy  converted  into  work.  Tn  such  extreme 
cases  as  those  shown  in  Figs.  i6  and  18,  on  the  one  hand,  or 
in  FiKS.  30  and  6s,  on  the  other,  the  working  of  an  abnormally 
early  or  late  ignition  is  well  enough  known.  In  tbe  former 
case  the  pretnature  rise  of  the  combustion  curve  representi! 
negative  work,  which,  owing  to  the  needlessly  early  exposure  of 
llie  burning  gases  In  the  cooling  influence  of  the  waits  and 
head,  with  the  res«lling  Iofs  of  heat,  cannot  be  recovered  on 
ihe  "ut  stroke.  In  the  latter  case  much  of  the  power  is 
developed  too  late  to  be  of  use,  and  in  aggravated  cases  the 
release  may  take  place  at  an  excessive  pressure.  But  there 
are  many  in^tancesi  where  an  advance  or  retardation  of  the 
ignition  moment  may  be  too  slight  to  change  the  beginning 
of  the  combit'ition  curve  perceptibly,  but  may  yet  produce  a 
palpiible  effect  on  the  upper  course  of  that  same  curve.  ?ince 
the  mf1;\mmation  spreads  far  more  rapidly  while  the  piston  is 
at  the  dead  point  than  after  it  has  begun  to  move  out. 

The  present  writer  has  frequenllv  urged  the  inennediency 
nf    too    rapid    fombListion    in    water-jacketed    cylinders    of 
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moderate  size,  on  the  ground  that  an  excessive  amount  of 
heat  was  liable  to  be  sacrificed  to  the  jacket  water  before  the 
piston  had  an  opportunity  to  convert  it  into  work.  It  would 
seem  as  if  no  better  evidence  in  support  of  this  argument 
could  be  adduced  than  these  diagrams  show.  The  engine  in 
question  was  of  6-in.  bore  by  i2-in.  stroke,  and  the  clearance 
volume  Is  stated  to  have  been  33-99  per  cent.,  or  practically 
one-third,  of  the  piston's  displacement.  This,  if  the  cylinder 
took  a  full  charge  at  atmospheric  pressure,  would  have  resulted 
in  a  compression  of  about  lOO  lbs.  absolute.  In  reality 
the  compression  curve  of  the  "normal"  cards  does  not  begin  to 
rise  till  the  piston  has  traversed  about  one-third  of  its  stroke, 
and  the  compression  is  never  above  75  lbs.  absolute,  while  it 
frequently  runs  S  lbs.  or  more  below  that.  Even  that  is  high 
enough  to  make  a  good  mixture  burn  very  rapidly;  and  as  a 
matter  of  fact,  if  the  diagrams  are  to  be  trusted,  it  would 
appear  that  in  nearly  all  cases  the  combustion  was  too  rapid  for 
the  best  efficiency. 

It  is  very  probable  that  in  a  number  of  these  cards  the  inertia 
of  the  indicator  piston  is  partly  responsible  for  the  abnormal 
"peaks"  exhibited,  in  which  the  first  portion  of  the  expansion 
curve  follows  directly  back  on  the  explosion  curve,  or  even 
forms  a  loop  with  it ;  and  in  some  cards  the  height  of  the 
peak  or  the  wavy  character  of  the  curve  would  seem  to  demon- 
strate this.  But  there  are  other  cards  which  do  not  suggest 
this  inertia;  and  a  careful  study  of  the  whole  series  leaves  a 
conviction  that  a  substantial  percentage  of  energy,  not  less 
than  5  and  sometimes  nearer  lo  per  cent,  of  the  best  possible 
M.  E.  P.,  was  lost  that  might  have  been  saved. 

This  being  admitted,  it  is  an  interesting  question,  what 
means  should  be  used  to  secure  the  desired  lengthening  of 
the  combustion  period.  The  mixture  seems  to  have  been 
quite  homogeneous,  and  it  is  doubtful  if  benefit  would  result 
from  stratifying  it.  The  diagrams  arc  hardly  conclusive  as 
to  the  feasibility  of  making  the  ignition  later  than  it  is — a 
point  more  readily  secured  with  the  electric  spark  than  with 
the  hot  tube ;  but  there  is  no  doubt  that  such  a  delay  would  be 
beneficial.  One  of  the  best  cards  in  the  series  is  the  upper 
one,  in  Fig.  57,  taken  when  there  was.  apparently,  an  excess  of 
gas.  The  other  cards  taken  under  heads  14  and  15  point  to  the 
same  thing — that  a  lean  mixture  ignites  sooner  than  a  normal 
one,  and  apparently  burns  faster  also,  and  that  a  rich  mixture 
produces  a  better  diagram.  It  is  probable  that  the  excess  of 
gas  was  not  justified  by  the  increased  power,  but  it  is  to  be 
regretted  that  the  consumption  was  not  measured  in  the.se 
cases.  All  things  considered,  it  seems  likely  that  unless  the 
ignition  could  be  made  to  occur  a  little  later  than  it  does  in 
most  of  the  "normal"  cards,  it  might  have  been  well  to  re- 
duce  the   compression    somewhat. 

The  phenonu-nnn  shown  in  Figs.  24  nn<l  25.  where  a  leak 
by  the  piston  does  not  sensibly  affect  the  timing,  while  a 
leak  by  the  valves  does,  is  certainly  curious;  but  it  is  hardly 
more  curious  than  the  other  fact  that  while  the  compression  in 


the  former  cases  is  about  48  lbs.,  and  that  in  Figs.  29  and  31 
is  only  about  38  lbs.,  the  M.  E.  P.  in  the  former  is  notably 
less  than  in  the  latter.  Probably  the  higher  compression  in 
the  former  case,  aided  possibly  by  some  unnoticed  factor, 
caused  a  combustion  rapid  enough  to  drive  out  a  lai^er  per- 
centage of  burning  gases  through  the  leak. 


The  project  to  start  a  national  association  of  automobilists 
seems  perhaps  rather  premature.  Local  organizations  are 
being  formed  as  fast  as  there  is  a  demand  for  them,  and  for 
some  time  they  will  have  enough  to  do  at  home.  When  the 
time  is  ripe  these  bodies  will  affiliate  into  a  national  organiza- 
tion, which  will  be  able  to  cope  with  all  questions  and  will 
have  the  prestige  and  support  of  its  corporate  members  be- 
sides. A  new  organization,  working  at  cross  purposes  with 
the  old,  will  be  of  doubtful  benefit. 


The  Automobile  Club's  Philadelphia 
Run. 


The  Automobile  Club  of  America  carried  out  its  Philadel- 
phia run  last  Saturday  according  to  the  programme.  Eight 
locomobiles,  four  Wintons,  three  Riker  carriages  and  two 
Columbia  electrics  started  from  the  Waldorf-Astoria  at  7:30 
a.  m.  E.  Schwartzkopf  went  in  his  fore-carriage  gasoline  *bus, 
carrying  six  passengers  and  all  the  baggage.  The  Automobile 
Co.  of  America  entered  one  gasoline  break,  which  stopped  at 
Staten  Island,  owing  to  a  broken  clutch.  Greorge  F.  Chamber- 
lain, president  of  the  club,  was  the  first  to  reach  Philadelphia. 
arriving  at  the  Bellevue  Hotel  in  his  Winton  carriage  at  7:20 
p.  m.  Sixteen  minutes  later  the  second  Winton  arrived,  with 
Percy  Owen  driving,  and  the  locomobiles  and  others  followed. 
Mr.  Schwartzkopf  arrived  late,  after  several  minor  break- 
downs. Two  of  the  Riker  carriages  arrived  late  at  night,  hav- 
ing been  "recharged"  en  route.  The  third,  which  was  Mr. 
Riker's  racing  machine,  sustained  a  short-circuit  between  Tren- 
ton and  Princeton,  and  the  two  Golumbias  disappeared  some- 
where and  were  not  heard  from. 

The  run  was  not  supposed  to  be  a  race,  but  it  quickly  de- 
generated into  a  scramble  for  Philadelphia.  Mr.  Chamberlain 
and  several  others  stopped  at  Princeton  at  noon,  and  waited 
till  nearly  4  o'clock  for  the  stragglers.  Several  heavy  showers 
delayed  the  run  between  Princeton  and  Philadelphia,  and  all 
hands  reported  the  road  between  Moorstown  and  Philadelphia 
to  be  the  worst  they  ever  rode  on.  The  club  was  lavishly  enter- 
tained by  the  Philadelphia  organization,  with  every  possible 
courtesy  in  the  way  of  charging,  repairs,  etc. 

The  sale  of  the  John  Stephenson  Co.'s  plant,  advertised  in 
The  Horseless  Ace  to  uke  place  April  25th,  was,  for  the  best 
interests  of  all  concerned,  postponed  to  a  later  date.  Several 
postponements  were  made,  but  the  sale  is  now  definitely 
announced  to  take  place  at  Bay  Way  on  Tuesday,  June  lath, 
at  2  p.  m.  sharp. 
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The   Boston  Woods  Hotor  Vehicle  Co. 


Qordon-Bennett  Race*  June  14. 


A  nvaJ  tor  Uic  Lead  Cab  Co.^  which  has  dominated  the 
public  dcctric  carriage  service  in  Boston  for  more  than  a  year, 
has  now 'appeared  on  the  horizon,  and  before  the  hot  weather 
is  far  advanced  promises  to  be  bidding  lor  business  in  the 
aristocratic  Back  Bay  and  perhaps  at  the  railroad  stations. 
The  new  company  is  to  nse  the  Woods  motor  vehicles. 

The  Woods  Co.  has  been  trying  for  some  time  to  iniroduce 
its  carriages  in  Boston,  not  only  for  pub!ic  service,  but  also 
(or  general  saJe.  For  a  time  it  appeared  that  J.  H.  Behneke, 
of  the  National  Transportation  Co,,  would  head  the  company, 
and  negotiations  with  hitn  were  pending  for  some  time,  but 
Tailed  to  go  through,  largely  because  the  men  concerned  were 
not  willing  to  put  up  enough  capital  to  satisfy  the  Woods  Co. 

Now  it  appears  that  an  entirely  different  set  of  men.  well 
known  in  Boston,  have  organized  a  company.  Samue!  L. 
Powers,  counarf  for  the  New  England  Telephone  &  Tele- 
graph Co..  appears  as  the  president;  H.  W.  Mason,  a  Milk 
St.  lawyer,  as  the  treasurer,  and  among  the  directors  are 
Charles  T.  Gallegher,  a  well-known  lawyer;  General  William 
A-  Bancroft,  president  of  ihe  Boston  Elevated  Railway  Co., 
and  Melvin  O.  Adams,  another  railroad  president. 

The  capital  stock  is  to  be  $300,000,  of  which  $60,000  is  said 
kto  have  been  paid  in.  An  order  for  the  first  consignment  of 
tcahs  has  been  placed  with  the  Woods  Co.,  and  before  the  end 
of  Ihe  month  it  is  said  that  20  will  be  ready  for  use.  Two 
cabs,  a  delivery  wagon  and  nine  pleasure  vehicles  have  been 
circutafinic  :n  the  city  for  about  a  fortnight,  having  made  their 
fieadquariers  at  the  station  of  the  Edison  Illuminating  Co. 
on  West  Canton  St..  which  was  (he  station  used  hy  (he  New 
England  Electric  Vehicle  Transportation  Co,  when  it  started. 
This,  however,  is  not  large  enough  for  a  regular  carriage 
business  of  ordinary  proportions,  and  the  new  company  is 
negotiating  already  for  a  central  station  in  the  down-town 
district,  noi  far  from  the  Hotel  Touraine.  the  center  of  auto- 
mobne  travel.  It  will  havea  sales  departnicnt  there  (00,  and  will 
make  the  sale  of  delivery  wagons  an  important  feature.  The 
rival  company  merely  leases  its  wagons  here,  while  the  Woods 
vehicles  will  be  sold  outright,  One  of  the  delivery  wagons 
has  been  undergoing  trial  by  a  large  clothing  house  on  Wash- 
ington Si. 

There  is  a  possibility  that  the  new  company  will  devote 
ttielf  almost  altogether  to  *he  sales  business  at  first,  leaving 
the  operation  of  it?  cabs  to  a  sub-company,  though  this  has 
not  yet  been  decided.  As  yet  only  a  single  cab  has  been  In 
sem'ce  here  at  one  of  the  popular  Back  Bay  hotels. 

The  Wnods  Co..  havitig  been  debarred  from  using  the  re- 
cliarging  station  of  the  Lead  Cab  combination,  is  said  to 
include  in  its  general  plan 5  a  scheme  of  recharging  stations 
located  all  around  the  city  at  convenient  points.  At  these 
ftalions  (he  plan  is  to  sell  power  to  all  electric  vehicles  drivers, 
irrespective  of  the  make  of  carriage.  The  company  will  also. 
by  these  brancltes.  be  able  to  extend  the  operation  of  Its  cab 
and  delivery  wagon  "service.  The  name  of  the  new  company 
is  'he  Bftston  Woods  Motor  Vehicle  Co,,  and  it  is  said  to  be 
rntirely  independent  of  the  Genera!  Carriage  Co..  which  is  to 
o^Mirate  Woods  cabs  in  New  York  City. 

Albert  C  Bostwick  has  been  elected  a  member  of  the 
Automobile  Club  de  France, 

The  Diamond  Rubber  Co.  is  sending  a  decorative  hanger 
in  colors  to  its  customers  and  friends. 


The  uncertainty  which  has  been  felt  as  to  whether  the 
Gordon  Bennett  Cwp  race  would  be  permitted  has  been 
definitely  set  at  rest  by  the  assurance  of  M.  Walileck-Rous- 
scau.  Minister  of  the  Interior,  that  It  will  be  authorized.  The 
assurance  was  given  to  the  Comte  de  Chasseloup-Laubat  and 
MM,  Jeantcaud  and  Ravcnez,  in  a  personal  interview.  The 
date  for  the  race  is  reported  to  have  been  fixed  as  June  14. 


Secession  from  the  Automobile  Club 
of  France, 


The  leading  topic  of  conversation  in  Paris  sporting  circles 
just  now  is  the  split  in  the  ranks  of  the  Automobile  Club. 
It  is  said  In  explanaiion  thai  that  organization  has  grown 
from  a  sporting  fraternity  into  a  social  club,  spending  so 
much  time  and  money  on  fetes,  dinners  and  elaborate  service 
that  its  original  object,  the  encouragement  of  the  industry 
and  of  racing,  has  seriously  languished-  Trouble  has  been 
brewing  for  some  time,  and  when,  on  May  ag.  the  Baron  dc 
Zuylen  announced  that  out  of  a  budget  of  361,000  francs  only 
5,000  would  be  allotted  to  racing,  a  crisis  was  reached.  About 
fifty  members,  many  o£  them  of  long  standing,  resigned  from 
the  dub  and  at  once  started  a  new  organization,  the  Moto 
CEub  de  France.  Their  numbers  arc  rapidly  growing,  and 
Pierre  Giffard,  one  of  the  leaders  of  the  movement,  described 
its  purpose  thus  in  conversation  with  a  representative  of  the 
New  York  Herald: 

"We  mean  to  be  democratic  to  the  backbone.  There  will 
be  no  club  house;  simply  a  spacious  apartment  at  a  yearly 
rental  of  about  5,000  francs  (Si.ooo),  Our  aim  is  to  encour- 
age the  automobile  industry,  and,  our  expenses  being  small. 
we  shall  have,  for  T  am  certain  of  success,  a  considerable  sum 
to  distribute  yearly  for  racmg  purposes.  No  one  with  an 
honorable  reputation  will  be  refused  admission.  Even  pro- 
fessional races  and  the  employees  of  our  factories  will  all  be 
welcome,  and  we  shall  look  aiter  their  interests. 

'One  of  my  colleagues  overheard  yesterday  on  leaving  the 
.Automobile  Club  de  France  one  high-toned  member  saying 
to  another: 

''  'Ccs  messieurs  vont  Faire  rAutomohile  Club  des  Pauvrcs.' 

"That  is  Just  it.  and  we  glory  in  our  shame.  As  for  the 
Automobile  Club  de  France,  we  wish  it  good  fortune.  There 
is  no  animosity. 

^'One  thing  is  certain.  We  shall  have  all  the  sporting 
arrangements  in  future,  for  where  Paul  Rousseau  is  there  the 
sportsmen  will  gather." 


The  Horseless  Age  has  received  letters  from  De  Witt  C, 
Morrellf  Equitable  Building,  New  York,  proposing  the  for- 
mation of  a  national  association  of  au  to  m  obi  list  5,  organized 
somewhat  On  the  lines  of  the  L.  A.  W.,  and  with  similar 
objects  In  view.  Circular  letters  have  been  sent  to  a  number 
of  autoniohiltst^  and  niantifacturcrs.  and  the  replies  are  re- 
ported to  be  encouraging  It  is  stated  that  a  national  con- 
vention for  organization  will  be  called  before  long. 
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The  Qas  Engine  Hot  Tube  as  an 
Ignition  Timing  Device.* 


By  Wm.  T.  Magruder,  Columbus,  O. 


{Conc/ui/eii.) 
8.      WHETHER  THE  EXHAUST  VALVE  LEAKED  OS  NOT. 

Fig.  31  shows  that  the  ignition  was  later  when  the  handle 
was  horizontal  than  when  it  was  vertical,  and  that  the  effect 
of  causing  the  exhaust  valve  to  remain  open,  even  a  slight 
amount,  during  the  entire  stroke,  was  to  reduce  the  average 
mean  effective  pressure  from  72.68  lbs.,  when  the  handle  was 
vertical,  to  62.175  lbs.,  when  the  handle  was  horizontal.  The 
conclusion  therefore  is  that  any  leaks  about  the  inlet  or  outlet 
valves  cause  the  ignition  to  take  place  later. 

9.      THE   TEMPERATURE    OF   THE   JACKET-WATER   OUTLET. 

Figs.  33  to  38,  the  cards  of  Rim  149,  would  seem  to  indi- 
cate that  at  constant  speed  the  higher  the  temperature  of  the 
jacket-water  outlet  the  earlier  is.  the  ignition;  but  that  with 
constant  and  excessive  load,  so  that  the  governor  hit  every  time 
and  did  not  miss  an  ignition,  the  speed  of  the  engine  increased 
from  about  180  revolutions  per  minute  to  280  revolutions  per 
minute  as  the  temperature  of  the  jacket-water  outlet  increased 
from  60  degs.  Fahr.  to  200  degs.  Fahr.,  the  inlet  temperature 
being  49  degs.  With  this  highest  outlet  temperature,  the 
amount  of  water  circulating  was  so  small  and  the  valves  were 
so  nearly  closed  that  any  slight  change  in  the  water  pressure,  so 
as  to  produce  a  corresponding  change  in  the  quantity  of  water 
circulating,  caused  a  marked  decrease  in  speed. 

10.  THE  TEMPERATURE  OF  THE  MIXING  AND  IGNITION  CHAMBERS. 

Figs.  39,  40  and  42  illustrate  how  the  time  of  ignition  gets 
earlier  as  the  engine  gets  hotter,  the  speed  and  jacket-water 
temperatures  remaining  constant. 

11.  THE  SPEED  OF  THE  ENGINE  AT  CONSTANT  JACKET- WATER  OUT- 

LET TEMPERATURE. 

Fig,  43,  Card  No.  30  of  Run  148,  shows  that  the  time  of 
ignition  is  earlier  with  the  slower  speeds,  and  that  above  275 
revolutions  per  minute  with  this  engine,  no  change  in  time  of 
ignition  could  be  discovered.  This  latter  result  was  probably 
due  to  a  small  change  of  crank  circle  arc  at  the  dead  center 
not  being  easily  calculated  when  measured  by  its  diametral 
projection. 

13.    THE  TEMPERATURE  OF  THE  HOT  TUBE. 

It  is  self-evident  that  the  hotter  the  hot  tube,  the  more 
quickly  will  the  gases  be  heated  up  and  become  inflamed,  and 
therefore  the  earlier  will  be  the  ignition,  and  vice  versa.  Fig. 
65  illustrates  the  effect  of  a  change  in  the  temperature  of  the 
hot  tube  by  a  series  of  diagrams  of  consecutive  ignitions,  show- 
ing that  the  cooler  the  hot  tube  the  later  was  the  ignition.  It 
should  also  be  noted  that  each  ignition  curve  starts  from  a 
different  point  on  the  compression  line,  and  that  the  expansion 
lines  and  terminal  pressure  were  higher  the  later  was  the 
ignition. 

13.     WHETHER  THE  PREVIOUS   STROKE  HAD  BEEN    MISSED  OR  NOT. 

Figs.  44  and  45  illustrate  the  fact  that  with  a  4-cycle  engine 
with  a  hit-or-miss  governor,  and  taking  air  every  other  revolu- 
tion,   the    time    of    ignition    is    earlier    after  an  ignition  has 


VUW  MANDU 


W.T.KMnd«r 


Fio.  81. 


Kun  No.  ISO.  Date  March  25.  1899.  Time  4:32  P.M.  No.  2.  Spring 
240.  Length  2.46.  Area  .76  and  .66  to  .64.  R.P.M.  380.  X.P.M.  140. 
M.E.F.  73.17.  63.42.  62.44.    I.H.P. . 


W.T.llMT«d« 


Fia.  8& 


Run  No.  149.    Date  March  21.  1899.    Time  4:17  P.M.    No.  L     Spring 

240.     Length  2.46.    Area  .68.    R.P.M.  180.    X.P.M. .    H.E.F.  66.6L 

LH.P. .     Gas  Cock  at  10.    60"  F.    J.W.  Outlet.    8-iii.  Air  Inlet. 


W.T.lUcnidor 


FiQ.  84. 


Run  No.  149.  Date  March  21,  18S9.  Time  4:84  P.M.  No.  10.  Spring 
240.  Length  2.44.  Area  .65.  R.P.M.  212.  X.P.M.  106.  M.E.P.  6S.94. 
LH.P. .    Gas  Cock  at  10.    60"  F.    J.W.  Outlet.    2-ia.  Air  Inlet. 


W.T.MBgnid«- 


FZO.  SOl 


*  Read  before  the  Atnerioan  Society  of  Mechanlool  Engineers,  Cin- 
cinnati. Hay.  1900. 


Run  No.  149.  Date  March  21,  1899.  Time  4:a  P.  M.  No.  17. 
Spring  240.  Length  2.46.  Area  .6.  R.P.M.  840.  X.P.M.  110.  M.E.P. 
58.54.     LH.P. .     Gas  Cock  at  10.    174»  F.    J.W.  Outlet    J-in.  Air 

Inlet. 
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been  missed  and  the  burnt  gases  have  been  scavenged  by  fresh 
air.  These  cars  also  show  why  it  is  that  the  gas  consumption 
per  indicated  horse-power  per  hour  is  so  much  greater  with 
frictiona]  or  light  loads  than  with  heavy  loads. 

14.    THE  PRESSURE  OP  THE  ^JAS. 

Figs.  53  to  55  show  that,  with  a  constant  quantity  of  air 
coming  through  a  i^-in-  air  inlet  diaphragm,  the  time  of 
ignition  was  earlier  with  3^-in.  gas  pressure  than  with  either 
more  or  less  gas  pressure;  that  is,  that  the  mixture  so  pro- 
duced was  more  inflammable:  but  that  the  card  with  8-in.  gas 
pressure  gave  the  greatest  mean  effective  pressure. 


15.    THE  POSITION  OP  THE  GAS-COCK  HANDLE. 

Figs.  56,  57  and  58,  Cards  Nos.  2,  3  and  8  of  Run  No.  145. 
show  that,  by  changing  the  gas-cock  handle  from  the  wide  open 
position  marked  "10"  to  the  positions  marked  "7"  and  "6," 
respectively,  the  ignition  was  made  earlier;  that  the  areas  of 
the  diagrams,  and  therefore  the  mean  effective  pressures,  de- 
creased correspondingly,  and  that  from  a  speed  of  264  revolu- 
tions per  minute  with  the  gas  cock  at  10,  the  speed  of  the  en- 
gine decreased  to  about  240  if  the  gas  cock  was  changed  to  7. 

The  conclusion  therefore  is  that  with  less  gas,  for  the  given 
amount  of  air,  the  earlier  is  the  ignition,  within  certain  limits. 


WTJhsradw 


Flo.  87 


RtmNo.  149.  Date  March  21.  18».  Time  4:66  P.M.  No.  20.  Spring 
240.  Length  2.46.  Area  .69.  R.P.M.  268.  X.P.M.  134.  M.E.P.  67.59. 
l.H.P.  120  lbs.  Net  Brake  Load.  X.  Gas  832"  F.  IW'  F.  J.W. 
Outlet. 


W.T.Ha(rRMl«- 


Fio.  40. 


Run  No.  139BBB.     Date  Feb.  21.     Time  3:11  P.M.     No.  4.     Spring 

2J0.    Length  2,45.    Area  .78  to  .70.    R. P.M.  280.    X.P.M. .     M.E.P. 

76.41  to  68.57.     l.H.P. .     2^4-in.   Upper   Hot  Tube.     2\4-in.   Lower 

Hot  Tube.     110  lbs.  Net  Brake  Load. 


W,T.M.«r«iw 


Fzo.  88. 


Ron  No.  149.  Date  March  2L  1899.  Time  S:00  P.M.  No.  23.  Spring 
240.  Length  2.44.  Area  .65.  R.P.M.  2(4.  X.P.M.  182.  M.E.P.  63.M. 
l.H.P. .    X.  Gas  840"  F.    205«  F.    J.W.  Outlet. 


WT.Ha«nMUr 


Fia   43. 


Kun  No.  139BBB.    Date  Feb.  21.    Time  3:12  P.M.    No.  E.  Spring  240. 

Length   2.43.     Area    .73.     R.P.M.   275.      X.P.M. .     M.E.P.   72.10. 

l.H.P. .     2%-tn.    Upper    Hot   Tube.     2%-in.    Lower    Hot    Tube. 

120  lbs.   Net   Brake  Load. 


Fia.  89. 


Rim  No.  139BBB.    Date  Feb.  SL    Time  3:07  P.M.    No.  2.     Spring 

MO:    Length  Ltf.    Area  MtoM.    R.P.M.  280.    X.P.M. .    M.E.P. 

BUS  to  biM.    La.P. :    Ztt-in.  Upper  Hot  Tube.    2^in.  Lower 

Hoc  Tube.    UB  Iba.  Net  Brake  Load. 


W.T.HaKndvr 


Run  No.   148.     Date   March  21.     Time  4:02   P.M.     No.  30.     Spring 

240.     Length  2.43.     Area  .66.  M  and  .65.     R.P.M.  220.     X.P.M. . 

M.E.P.  59.26,  53.33.  64.20.     VS.  270.     l.H.P. .     Gas  Cock  at  10. 
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Possibly,  if  later  ignition  could  be  secured,  by  shortening  the 
hot  tube,  for  example,  the  engine  would  give  more  power  per 
cubic  foot  of  gas  used. 

16.      THE   SIZE   OF  THE   AIS-IKLET   SCAPHRACU. 

Figs.  60  to  62,  Cards  hfos.  10,  la  and  34  of  Run  148,  show 
the  effect  of  changing  the  air-inlet  diaphragm  from  i5^-in. 
diameter  to  i54-in.,  and  finally  to  i-in.,  as  compared  with 
cards  obtained  when  there  was  no  diaphragm  in  the  2-in.  union 
in  the  air-inlet  pipe,  the  gas  cock  being  wide  open  in  all  cases. 
The  conclusion  therefore  is  that  with  the  gas  cock  wide  open,  to 
throttle  the  air  supply  caused  the  ignition  to  be  later. 


17.    THE  FSBS5USE,  <»  SUCTIOH,  WITH  WHICH  TBI  AZK  WAS  OB- 
UVXBKD  TO  THX  KNGXNB. 

In  certain  of  the  35  preliminary  tests  previously  referred  to, 
in  order  to  vary  the  ratio  of  air  to  gas  as  much  as  possible,  the 
air  was  either  foreed  by  a  pressure  blower,  or  else  sucked  by 
the  engine,  first  through  an  air  meter,  and  then  through  a  6-in. 
galvanized  iron  pipe  to  the  a-in.  air  inlet  tmion  at  the  engine. 
A  valve  at  the  inlet  to  the  meter  enaUed  the  desired  suction  or 
pressure  to  be  obtained.  The  results  then  obtained  confirm 
the  results  recorded  in  cases  Nos.  14,  15  and  16,  above,  namely, 
that  within  limits,  the  greater  the  air  pressure  the  earlier  is 


W.TJUtnttr 


Fig.  44. 


Run  No.  129.  Date  Nov.  6,  18S6.  Time  10:28  A.M.  No.  1.  Spring 
200.  Length  146.  Area  .74  and  .OS.  R.P.M.  274  tS.  X.P.U.  11£. 
M.E.P.  72.20,  C4.SS.     I.H.P. . 


Fia-M- 


yr.T.iUanatr 


Rtm  U7B.    Date  Mot.  E,  UQS.    Tima U.    Ma  L    Spri&v  200. 

Length  L4fc    Aica  M,    B-P.M. 1.    X.P.M. *    M.E.P.  63.88. 

I.H.P. .    IM-In*  Inlet  Air  OrifioiL    Mn.  Gas  Freatore. 


ATTUI  HIUINO 


W      Na^rajM 


FlO.  45. 


Vr.T.IU«nd«- 


FlO.  65. 


Run  No.  129.    Date  Nov.  5,  1S98.    Time  10:62  A.M.    No.  10.    Spring 
200.     Length   2.46.     Area   .64  and   .68.     R.P.M.   274  2-3.     X.P.M.   116. 

M.E.P.  62.60  and  66.82.     I.H.P. .     l\-in-  Air  Orifice.     4-in.   Hot 

Tube. 


Run  No.  127B.    Date  Nov.  6,  1808.    Time M.    No.  6.    Spring 

200.     Length   2.46.     Area  .76.     R.P.M. .     X.P.M. .     M.E.P. 

73.47.    I.H.P. .    lii-in.  Air  Orifice.    8-in.  Gat  Preature. 


W.T.lUgryaw 


W.T.liMrate 


FlO.  58. 


Fia.  5fl^ 


Run  No.  1278.     Date  Nov.  6,  1808.     lime M.     No.  4. 

200.     Length  2.1S.    Area  .66.     R.P.M. .     X.P.M. . 

62.67.    I.H.P. .    l^in.  Atr  Orifice.    6-in.  Gas  Preasore. 


Spring                 Run   No.   14S.     Date  March  14,  1890.     Time  4:01  P.   M.     No.  1 
M.E.P.               Spring  240.    Length  S.4&    Area  .74  to  M.    R.F.M.  XC    XF.tf.  120. 
M.E.P.  72.49  to  n.80.     I.H.P. * 
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ihe  ignitioa,  and  also  that  the  greater  the  air  suction  Hit  later 
is  the  ignition ;  in  other  words,  that  if  the  mixure  be  a 
lean  one,  ihe  ignition  is  earlier;  whercais  if  the  mixture  be  a 
rich  one,  the  ignition  is  later.  In  either  case,  the  mean  effective 
pressures  Qi  the  diagrams  and  therefore  the  indicated  horse- 
powers are  less,  and  the  consumptions  o£  gas  per  indicated 
horse-power  will  be  greater,  than  d  the  ratio  is  such  as  to 
Ijive  the  proper  mixture  to  insure  proper  Ummg  of  the  ignition. 
and  the  best  combustion  of  the  gas.  By  a  "lean  mixture"  is 
here  meant  one  in  which  the  volumes  of  gas  and  air  used  are 
a&  I  to  iS;  and  by  a  "rich  mixture/*  one  in  which  the  ratio  is 
as  I  to  4. 


.1^ 


.OAJ  Mai  ATM 


WXIUcnd^r 


Pro.  (57. 


Run  So.  14^  Date  March  14,  1899.  Time  4:12  P.M.  No.  3.  Sjinag 
WO,  Length  2.48.  Area  .»  to  .Ct  H.P.M.  2M.  270.  X. P.M.  IS,  131. 
M.E.P.  78.05,  anj  53.«-     LH^P. . 


.n_^ 


utt  eoMt  IT  10 


Lest  the  impression  should  be  created  that  the  irregular  cards 
here  presented  are  lHic  u-jual  thing  with  ihis  engine.  Fig,  5  is 
added  as  a  fair  sample  of  a  very  regular  set  of  cards,  and  the 
following  are  the  average  results  of  the  30-minute  run.  No,  160 : 

Revolutions  per  minute  274.4 

Explosions  per  minute .131,6 

Ratio  explosions  to  double  strokes . ....  95.92 

Mean  eSective  pressure .  7fJ-53 

Indicated  horse-power  8.63 

Brake  horse-power  6.46 

Mechanical  eRiciency  , 74-9i3 

Corrected  gas  per  indicated  horse-power  hour.  .  19.577  cu.  ft. 
Corrected  gas  per  brake  horse-power 26.129  cu.  ft. 


"O  nAPHnAau  in  a^h  inlet' 


IB  OMUUUU 


W.T.«AP»te 


TlQ.  61. 


Run  Nd,  14S.    Dale  March  gi,  lfi9!F.    Time  3;24  T.M.     No.  12.  Spring 
2«.     Lcneth  2.44.     Area  .73  to  .61.     R.P.M.  2S0  to  8».     X.P.M-~. 

M.E.P.  71-80  lo  53.11.     I.H.P. .     120  Iti.  Wei  Brake   Load-     Gas 

Cock  at  10. 


^  In  Mfi  iMuET 


an  COCK  AT  i 


W.T.]Urnid«r 


FlO»  51*. 


Run  No.  146.  Dai*  M»tch  H,  lS9ff.  Time  4  ;3*  P.M.  No.  8.  Spring 
J40.  Len»>J\  3*6.  Area  .73  lo  M  lu  .50.  R.P.M.  2G8.  X.P.M,  134. 
M.E.P.  71.2,  58,74.  4S.7S.     I.H.P-^ . 


i«0  OM'HnMU  iM  diin  iwirr 


lM    *l»  INl-IT 


W.T.IUgndw 


FiQ.  60. 


Kun  No.  14S.    Dale  March  21.  iSS'J.    Time  3:1K  P.M.     No.  10.    Spring 

im,      I>ngt|i    3:.4fi.      Area    .75   4nd    .35.      R.P.M.    SKI.     X-P.M. . 

U.R.P.  TLSl  and  73.47.     l.H.F. .    120  ItiE.  Net  Brake  Load.     Ga> 

Cotk  et  10. 


-^ 


^ 


^=^=^ 


W.T.tUirniJor 


FlO.  63. 


Run  No.  1«.    Dale  Match  21,  1S99.    Time  411  P.M.     So.  34.    Spring 

ZKf-     Lmglh  2.43.     Arcn  M  to  .42  to  .24.     K.H.M.   235.     S.P.M. 

M,E.P.  eaja  to  41.18  Lo  2170.     I.H.P. .     L'.as  Cock  at  10, 


1^ 


W.T.>l<cni4er 


Run    No,    139A-^.    Dale 

Spring    240.      Lcnfetlh 

M.E.P. .     I.H.P. 


Fio.  05. 


Feb-    14, 
Acea— 


Time M.       No. . 

R.J",M,    880.       X.P.M.    140. 
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That  these  results  are  not  unusual,  reference  is  also  made 
to  Fig.  7,  previously  given,  in  which  the  diagrams  were  repeated 
or  traced  13  times  without  removing  the  indicator  pencil,  and 
giving  7.50  i.h.p.,  5.73  b.h.p.,  a  mechanical  efficiency  of  76.39, 
and  a  corrected  gas  consumption  of  20.44  cu.  ft.  per  indicated 
horse-power  per  hour,  or  26.76  cu.  ft.  per  brake  horse-power 
per  hour. 

In  English  text-books  on  the  gas  engine,  it  is  stated  that  the 
use  of  the  hot  tube  as  an  igniting  device  is  to  be  preferred  to 
electric  ignition  chiefly  on  account  of  tlie  skill  required  in 
keeping  up  the  batteries  and  keeping  the  platinum  points  in 
working  condition.  That  electric  ignition  has  its  indivdual 
peculiarities  and  troubles,  goes  without  saying ;  andthat  late,  but 
not  early,  ignition  is  just  as  possible  with  electric  methods  as 
with  hot  tube  methods,  when  the  proportion  of  air  to  gas  is 
not  right.  It  is  well,  however,  to  understand  just  what  the 
internal  ailments  are  which  are  likely  to  affect  the  open  hot 
tube  method  of  ignition,  and  hence  this  study  of  the  subject. 
It  should  be  said,  however,  that  it  does  not  follow  that  all  hot 
tube  ignition  methods  and  mechanisms  are  subject  to  all  of 
the  troubles  here  isolated  and  described ;  or  that  any  one  en- 
gine is  likely  to  be  afflicted  with  all  of  these  troubles  at  any 
time  in  its  life.  There  are  a  few  external  ailments,  such  as 
not  having  the  hot  tube  hot  enough,  which  was  mentioned 
above  in  case  No.  12,  not  having  the  proper  supply  of  gas  and 
air  to  the  Bunsen  burner  of  the  hot  tube,  the  asbestos  lining  of 
the  chimney  not  being  of  the  right  size,  the  hot  tube  itself 
burning  out  or  becoming  filled  with  soot  or  tarry  matter,  or 
being  cracked  by  drafts  of  air  if  of  porcelain,  and  the  like, 
which  it  is  not  the  purpose  of  this  paper  to  discuss. 

It  is  thought  that  a  fuller  knowledge  of  the  possible  external 
and  internal  organic  troubles  of  the  gas  engine  will  remove  it 
further  from  the  realm  of  uncertainty  to  a  position  where  it 
may  be  more  fully  depended  upon  for  economical  running  and 
continuous  service. 


A  Simple  Carriage. 


The  Elmore  Mfg.  Co.,  Clyde,  O.,  are  builders  of  the  car- 
riage shown  in  the  accompanying  cut.  They  say  of  it  that 
'"Wc  have  no  gears,  cams,  clutches,  sprockets,  chains,  valves 
or  other  kindred  trouble  makers,  but  still  have  a  perfect  run- 
ning carriage.  Our  engine  is  valvclcss  and  practically  re- 
quires no  attention."  The  transmission  is  direct  from  the 
engine  shaft  to  the  rear  tires  by  means  of  rubber  covered  fric- 
tion pulleys.  Tlicre  are  two  speeds,  which  appear  to  be 
gamed  by  making  the  friction  pulleys  with  two  steps. 


Automobile  Racing  at  Rochester. 

Among  the  first  track  races  between  automobiles  in  this 
country,  barring  tricycles  and  racing  machines,  were  those 
which  took  place  on  Decoration  Day  in  Rochester,  N.  Y., 
at  the  opening  meet  of  the  Flower  City  Gentlemen's  Driving 
Association.  The  programme  opened  with  a  parade  of  motor 
carriages,  of  which  there  were  twelve  in  line.  This  was  fol- 
lowed by  an  exhibition  mile  in  1:272-5  by  the  Steams  steam 
racing  machine  and  another  in  2:081-5  by  George  Loysen, 
of  Rochester,  on  a  bicycle,  paced  by  the  steam  machine.  A 
mile  race  for  steam  runabouts,  three  entries,  was  won  by 
Joseph  McDuffie,  of  New  York,  in  2:17,  defeating  the  two 
local  contestants.  A  mile  race  for  electric  vehicles  was  won 
by  C.  J.  Conolly,  of  Rochester,  in  5:20,  and  was  followed  by 
a  5-mile  free-for-all,  with  flying  start.  There  were  five  entries, 
and  J.  H.  Sagcr,  on  a  quadricycle,  led  until  the  quarter  post 
on  the  fifth  mile,  when  McDuffie  forged  ahead  and  won  in 
1-4:425^,  with  Sager  second.  Another  mile  by  the  pacing  ma- 
chine in  1 133  was  followed  by  a  mile  handicap  for  all  classes 
of  horseless  vehicles.  McDuffie  was  scratch,  with  J.  F.  War- 
ner, Sagcr,  F.  H.  Bettys  and  Conolly  having  handicaps  up  to 
a  half  mile  in  the  order  named.  They  finished  in  the  same 
order,  McDuffie  winning  in  2:17.  With  the  public  the  races 
were  a  decided  success. 


A  Long  Service  Carbon  Brush. 

Professor  Elihu  Thomson,  in  the  course  of  a  recent  lecture 
en  "The  Properties  of  Carbon  in  Electrical  Work,"  read  before 
tlic  Northeastern  Section  of  the  American  Chemical  Society  in 
Boston,  supplemented  his  remarks  on  the  advantages  of  carbon 
as  a  material  for  dynamo  and  motor  brushes  with  the  fol- 
lowing : 

"I  have  had  in  use  on  the  dynamo  of  my  private  house  light- 
ing plant  a  modified  carbon  brush  which  has  pven  remarkably 
good  results  after  various  forms  of  metal  brush  and  even  ordi- 
nary carbon  brushes  had  been  found  unsatisfactory.  The  wear 
and  tear  with  metal  brushes  and  the  frequent  bumii^s  were  a 
great  nuisance.  The  potential  is  no  volts  and  the  present 
brushes  have  fed  forward  about  %  in.  in  three  and  one-half 
years  of  use,  about  7,000  hours.  The  commutator  is  still  in 
excellent  condition,  never  having  been  turned,  sand-papered  or 
iillendcd  in  any  way  whatever.'  The  brushes  are  never  adjusted 
after  once  being  set.  The  commutator  and  brushes  run  quite 
cool.  There  is  apparently  no  wear  of  the  copper,  or  so  little 
as  to  be  negligible.  There  is  no  grooving,  though  the  com- 
mutator during  the  period  above  mentioned  must  have  made 
about  500,000,000  revolutions.  The  brushes  are  never  shifted 
and  the  shaft  does  not  play  endwise.  There  is  every  indication 
that  the  brushes  themselves  might  last  fifty  years,  and  the  com- 
mutator indefinitely  long. 

"The  brushes  are  each  composed  of  a  bundle  pf  carbon  rods 
H  in.  in  diameter  and  about  5  in.  long.  These  were  separately 
plated  with  copper  all  over,  soldered  together  as  a  rectangular 
bundle  and  then  given  an  outside  copper  coating,  rather  heavy. 
They  are  held  in  the  brush  holders  which  formerly  carried  the 
metal  brushes  and  bear  on  the  commutator  in  like  manner.  In 
this  form  of  brush  the  resistance  of  the  carbon  brush  except  at 
it.s  contact  with  copper  segments  is  practically  eliminated,  and 
lliis  probably  accounts  for  the  fact  that  the  finger  can  be  held 
upon  the  tip  of  the  brush  during  a  run  without  detecting  more 
than  a  very  moderate  warmth.  It  is  certain  that  no  other  than 
a  carbon  contact  could  possibly  give  these  results." 


Ifl,  JuM  E,  1804. 
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Asbestos  in  Gas  Engines, 


HoUandsburg.  O.,  May  25. 
Editor  Horseless  Age: 

Will  Eomc  reader  oi  The  Horsekss  A^e  kindly  give  me 
their  experience  m  regard  to  llie  behavior  of  asbestos  card- 
board when  used  in  a  gas  engine  as  a  non-conductor  of  heat 
or  for  any  other  purpoa?— lor  instance,  as  a  packing? 

AUTO. 


Valves  and  Power. 


Portland,  Me.,  Mayj  1900. 
Editor  Horseless  Age: 

Will  you  kindly  advise  me  througU  your  paper  what  you 
would  coo&idef  ihe  proper  size  for  port  and  valve  openings, 
both  inkt  and  exhaust.  For  a  four-cycle  engine  with  a  cylinder 
6*in.  diameier  by  7-iii.  stroke^  using  gasoline  for  fuel  and 
running  450  (urns  per  minute?  Also  slate  what  horse-power 
yn^\  should  expect  it  to  develop  with  a  combustion  chamber 
I  in.  lo  i'^  in.  long  and  6  in.  diametpr.  ihe  cylinder  head  being 
convex,  so  thai  the  dislance  from  the  tup  of  the  pisiop  to  the 
center  of  the  head  is  1*4  in.>  and  to  the  side  of  'he  head  1  in. 

S.  F,  A. 

[The  inlet  valve  opening  should  be  about  3]4  in>  diameter 
in  the  dear.  The  exhaust  valve  may  be  made  either  the  same 
site  or  H  in.  or  so  smaller.  If  the  iJilet  valve  is  opened  by 
suction,  sj-g  in.  diameter  would  not  h«  excessive,  ii  there  is 
room  to  make  it  so  large. 

I'or  an  engine  of  the  above  size,  the  clearance  volume 
should  not  be  less  than  one-third  the  piston  displacement  or 
"stroke  volume,"  and  it  may  be  somewhat  larger  in  some 
cases.  The  space  above  the  piston  in  thj  case  described  is 
therclote  only  about  half  of  the  total  clearance  necessary. 
A  good  5  X  7  in.  four-cycle  engine  will  develop  7  to  y}4 
b-hp.  at  450  revolutions  per  minute. — ^Ed.] 


The  Needle  in  the  Haystack. 

May  28. 

Edifor  Horseless  Age: 

1  he  article  in  your  last  number  on  "Necessary  Gas  Engine 
Conditions'"  tempts  me  to  give  your  readers  the  benefit  of  a 
litlU  practical  experience  which  I  have  just  had  in  the  running 
of  a,  gasoline  motor  car.  In  all  my  experience  as  an  engineer 
I  know  of  no  mechanism  so  given  to  developing  new  specifs 
oE  "bugs"  as  the  gas  and  gasoline  engine.  In  no  mechaniam 
is  the  exact  cause  of  the  trouble  so  difhcult  to  locate,  and  in 
n<3ne  Is  it,  usually,  50  easy  to  remedy  when  once  Found.  Mr, 
Cooper  correctly  says  Ihal  with  the  mixture,  comprcsSiOTi  and 
ignition  in  good  order  the  engine  is  sure  to  go,  This  is 
broadly  true,  provided  the  engine  is  sound  mechanically. 
While  the  compression  can  be  easily  tested,  it  will  be  seen 
later  how  one  can  be  Eookd  as  to  the  other  points.    A  tew 

^wecks  ago  I  look  a  35-miIe  ride  to  a  friend's  house  in  an  ad- 
ijoining  town,  carrying  with  me  one  other  person  and  an  extra 
2-gaI.  can  of  gasoline  out  of  a  new  case.  The  motor  car,  a 
French  one  recently  purchased,  had  b«en  used  a  month  and 


n 


had  never  sulked.  The  run  was  accomplished  in  less  than  two 
and  one-half  hours,  and  after  giving  my  friends  a  few  runs 
it  was  put  in  the  stable  for  the  night.  The  next  morning', 
upon  taking  a  short  spin,  after  filling  the  gasoline  tank  from 
the  new  can,  it  was  found  that  the  motor  would  not  run  up 
to  speed,  but  would  miss  explosions  as  soon  as  about  12  miles 
an  hour  was  reached.  On  lulls^  however,  il  would  nol  miss 
at  all.  As  the  battery  was  new  and  all  joints  had  been 
soldered,  it  was  not  thought  to  be  the  spark;  also  everything 
pointed  lo  dirt  in  the  (Longuemarc)  carbureter.  Accordingly, 
alt  the  gasoline  piping  was  disconnected  and  cleaned  out; 
also  the  carbureter.  Still  the  trouble  continued,  and,  while 
the  motor  never  stopped,  yet  it  acted  badly  enough  to  give 
one  "that  tired  feeling"  well  known  to  chauffeurs,  How- 
cver^  as  it  seemed  to  like  hill  climbing,  I  started  for  home 
and  arrived  there  in  a  little  over  three  hours.  For  the  next 
week  I  alternately  used  the  machine  and  took  various  parts  of 
it  to  pieces  in  the  efSort  to  locate  the  trouble.  I  cleaned  with 
the  greatest  care  the  entire  gasoline  and  mixture  system, 
tested  the  gasoHne,  ground  both  valves,  jacked  up  the  rear 
wheels  and  ran  the  motor  at  a  high  speed  by  outside  power 
while  watching  the  spark  through  an  opening  in  the  cylinder* 
but  it  was  as  regular  and  as  "fat"  as  could  be  desired.  The 
one  point  that  puzzled  me  was,  Why  should  it  go  up  hills 
and  not  miss  ftre.  when  it  would  miss  lire  at  the  same  speed 
on  the  level?  This  it  would  do  unfailingly,  and  no  amount 
of  cleaning  and  new  parts  seemed  lo  have  the  slightest  effect. 
While  the  missing  of  explosions  could  be  produced  by  a  loose 
connection  in  the  wires,  yet  I  had  tested  these  by  actual  run- 
ning and  by  instruments;  and  why  should  it  bp  any  different 
when  going  up  hillsi*  Finally  1  became  convinced  that  the 
trouble  was  electrical.  This  conclusion  was  arrived  at,  first 
on  general  principles,  and  secondly  as  there  was  nothing 
else  left  to  blame  it  to.  As  a  last  lest  (before  selling)  I 
tested  out  the  primary  and  secondary  windings  of  the  coil; 
then  I  placed  a  sensitive  galvanometer  jn  the  battery  circuit 
and  went  over  each  wire  and  bent  and  shook  it,  and  it  was 
not  until  I  came  to  the  battery  box  thai  I  obtained  any  indi- 
cation from  the  needle.  Here  1  found  a  wire  whrch  if  shaken 
just  right  would  cause  the  needle  to  go  to  0,  An  examination 
disclosed  the  fact  that  one  of  the  battery  terminals  was  loose 
under  the  soldered  joints,  and  in  five  minutes  the  trouble  was 
fixed.  Why  dtd  the  machine  go  up  hill  without  missing  fire? 
The  answer  is  easy  now!  The  cells  of  the  battery  leaned  back 
against  each  other  and  made  contact.  E.  T.  B, 
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OUR  FOREIGN  EXCHANGES. 


The  Darracq  Voiture  with  Boliee  Motor. 


In  an  annex  of  the  factory  where  the  "Perfecta"  attach- 
ments are  made,  at  Suresnes,  M.  Darracq  builds  in  series  Soo 
voiturettes  at  a  time  under  the  latest  patents  of  L^n  BoU£e. 

Our  illustration  shows  that  these  vehicles  retain  the  light 
form  of  the  voJturette,  while  their  four  wheels  give  them 
greater  stability  and  an  elegance  of  appearance  not  shared 
by  the  early  Boliee  voiturette. 

The  motor  of  these  vehicles  is  horizontal,  with  one  cylia' 
der  and  with  radiating  ribs,  and  develops  in  the  neighborhood 
of  5  h.p.  It  is  located  near  the  front  of  the  vehicle,  where 
the  air  currents  will  assist  in  the  cooling.  As  seen  in  Figs. 
I  and  2,  the  admission  valve  is  automatic,  and  the  exhaust 
valve  is  opened  mechanically  by  an  eccentric  acting  on  an 
oblique  rod  and  a  bell  crank.  This  rod  is  controlled  by  a 
fly  ball  governor  connected  vrith  a  sleeve  bearing  on  a  lever 
which  is  seen  at  the  front  of  the  crank  case  (Fig.  i).    This 


r.t^r- 


tiii'dt 


lever,  when  the  speed  is  too  great,  deflects  the  oblique  rod 
just  mentioned  so  that  it  does  not  engage  the  finger  of  the 
bell  crank,  and  the  exhaust  valve  remains  closed. 

The  motor  shaft  carries  a  five-step  cone  pulley  on  its  left- 
hand  end,  and  a  shifting  belt  transmits  the  power  to  a  con- 
jugate pulley  on  a  secondary  shaft  in  the  rear  of  the  frame. 
The  driving  cone,  however,  is  not  keyed  to  the  motor  shaft; 
it  is  loose,  and  when  shifted  along  the  shaft  toward  the  motor 
it  is  engaged  by  a  driving  stud,  which  provides  the  forward 
speed.  When  shifted  away  from  the  motor  it  engages  the 
reverse  motion,  which  is  seen  (Fig.  i)  next  to  the  fly  wheel, 
and  is  tfiereby  revolved  in  the  opposite  direction. 


FIG.   3. 

The  secondary  shaft,  carrying  the  driven  cone,  is  mounted 
in  a  separate  frame  below  the  main  frame  and  movable  in  a 
direction  parallel  to  it.  By  means  of  a  screw  operated  by  a 
small  hand  wheel  this  frame  may  be  adjusted  forward  or  back 
to  allow  for  shrinkage  and  swelling  of  the  belt  dae  to  changes 
of  weather.  A  conical  friction  pulley  on  the  secondary  shaft 
transmits  the  power  from  the  belt  cones.  The  belt  is  shifted 
for  changes  of  speed  by  means  of  a  rack  and  pinion  and  a 
double  fork  controlled  by  the  hand-spoked  wheel  just  bdow 
the  steering  wheel,  and  mounted  on  a  tube  arotmd  the  shaft 
of  the  latter. 

The  oil  tank  has  three  compartments,  one  supplying  the 
flame  for  the  hot  tube  igniter,  the  second  containing  the  fuel 
for  the  carbureter  and  the  third  for  the  cylindu'  oil. — La  Loco- 
motion Automobile. 
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PIG.  4. 


The  Lubrication  of  Motor  Vehicles  and 
Cycles. 

Umier  the  above  lilte  Mr.  J.  Veitch  Wilson  has  written  ^ 
most  interesting  and  useful  pamphlet,  which  has  beer 
published  by  Price's  Patent  Candle  Co.,  Ltd.  It  is  unJiccessary 
to  remind  automobilists  of  the  importance  ol  using  good 
lubricants  upon  their  machines,  and  particularly  for  the  motor 
pistons,  because  most  if  not  ail  owners  of  motor  vehicles  are 
only  too  well  aware  of  the  great  differences  which  arise  in  the 
working  oi  their  cars,  according  to  the  value  of  the  oil  which 
is  used.  For  oil  motors  provided  with  water  jackets,  and 
even  more  so  for  those  fitted  only  with  air  cooling  radiators. 
the  employment  qI  inferior  lubricating  oil  is  bound  to  lead 
to  trouble,  both  in  consequence  of  the  continual  frictional 
losses  of  the  fast-moving  piston  in  the  cylinder  and  also 
because  of  the  sticky  formation  which  soon  results  from  the 
action  of  any  excessive  heating.  Mr.  Wilson  has  evidently 
studied  the  question  most  thoroughly,  and  has  enabled  his 
company  to  produce  two  grades  of  oil  specially  suitable  for 
high-speed  oil  engines.  Both  these  grades  have  a  much 
greater  vi.scnsity  than  the  gas  engine  oil  which  ihcy  have 
beeti  supplying  for  Some  years,  and  which  has  proved  so  suc- 
cessful for  the  ordinary  stationary  engines. 

The  following  table  gives  a  good  idea  of  the  properties  oE 
these  lubricants,  together  with  those  of  a  heavier  gas  engine 
oil  which  13  also  prepared  by  the  same  company: 

Table  showing  Propertif.s  of  Oils  fob.  Gas  and  Oil 

Enc[.»ies  and  MoTOkS. 


Oils. 


intvity  At 
'P. 


'  VuCO^LIy  at 


Heavy-  gas  engine 

oiil,.., 905A)lD 

MoLOrinft  A S9o/3<)5 

••        B ft9o/&^5 


T^F.     lao'f.  iBto'F.  ;jh*F. 


Flash 
point 


Scttinc 
poiiiE 
ihotit 


•Th*  fi(iire!  given  Tar  vijciilty  denote,  in  sei.oncli,  the  time  nkcn  by  i.uoa  grains 
ofoil  W  flci*-  Uirough  a  imall  orifice  in  Ihe  testing  nppiiniiiis  at  e.^ch  ipraperatiirB. 
The  standard  adopted  fox  vncosiiy  ill  iliia  tabSr  11  gtnuine  iperrei  oil,  which  ia  taken 
100*1  TO*  F. 


Mr.  Wilson  deals  with  the  question  of  lubrication  in  a  very 
clear  and  concise  way.  He  says:  "The  difference  between 
ordinary  stationary  gas  or  oil  engines  and  motor  oil  or  spirit 
engines  consists  primarily  in  the  smaller  size  of  the  cylinder, 
the  greater  ntimbef  of  explosions  per  minute,  and,  conse- 
quently, the  grreater  piston  speed  in  the  case  of  motor  engines, 
dilftjrences  which  obviously  tend  to  produce  a  much  higher 
working  temperature  in  the  latter.  In  addition  to  these  dif- 
ferences, which  are  common  to  all  motor  (oil  or  "petrol")  en- 
gines, another  difference  between  stationary  gas  engines  and 
the  greater  number  of  (but  not  all)  motor  oil  engines  is  found 
in  the  fact  that  while  all  stationary  gas  engines  arc  provided 
with  a  water  jacket,  which  keeps  the  temperature  of  the  cyl- 
inder down,  the  cylinders  of  the  smaller  motor  vehides,  in 
which  it  is  desirable  to  restrict  the  weight  as  far  as  possible, 
are  not  jackctiid.  and  depend  for  the  reduction  of  temperature 
entirely  upon  atmospheric  radiation,  and  frequently,  even 
when  fitted  with  radiator  plates  to  promote  the  action  of  the 
atmosphere,  become  red  hot  while  at  work. 

■^A  little  consideration  of  the  distinguishing  features  of 
steam,  of  gas  or  oil,  and  of  motor  engines  enables  us  to  rec- 
ognize the  peculiar  conditions  associated  with  motor  engines 
anil  to  lorniulalu  the  properties  required  in  lubricants  to  meet 
these  conditions.  The  most  important  of  these  is  undoubt- 
edly the  high  working  temperature  of  motor  cylinders,  due 
partly  to  the  heat  ol  the  explosions  and  partly  to  the  high 
friction  equivalent  resulting  from  the  great  speed  of  the  pis- 
ton. But  the  natural  deductions  from  this  condiliori  must  be 
qualified  by  the  two  following  considerations: 

'*(i)  Tha:  the  total  frictional  surface  and  the  weight  of  a 
motor  piston  arc  much  less  than  those  of  stationary 
gas  or  steam  engines. 

"(2)  That  the  arrangements  usually  adopted  for  intreducing 

oil  to  the  cylinders  of  motor  engines  require  an  oi! 

which  is  fluid  and  easily  propelled  through  a  smalt 

bore  lube  at  normal  temperature. 

'The  effect  upon  ordinary  animal  or  vegetable  oils  of  such 

heat  as  may  be  encountered  in  the  cylinders  of  motor  engines 

would  probably  be  to  partially  decompose  the  oils,  resolving 

them  into  their  eletnents  as  stearic  acid  and  oleic  add,  and 
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the  conversion    of  these  into  pitch.    Animal  and  vegetable 
oils  are  therefore  inadmissible. 

"Mineral  oils  are  not  decomposed  by  heat.  At  certain  tem- 
peratures, called  their  "boiling'  points,  which  vary  according 
to  the  kind  and  quality  of  the  oil,  they  are  converted  into 
gas,  but  resume  their  original  liquid  form  without  any  chem- 
ical change  as  the  temperature  falls.  The  behavior  of  mineral 
oils  when  exposed  to  heat  varies  greatly,  not  only  in  respect 
to  their  boiling  or  volatilizing  point,  but  in  respect  to  loss 
of  body  at  high  temperatures.  It  is  obvious  that  any  oil,  the 
boiling  point  of  which  is  in  the  neighborhood  of  the  working 
temperature  of  the  cylinder  in  which  it  is  to  be  used,  is  use- 
less as  a.  lubricant,  as,  even  should  it  in  part  retain  the  form 
of  oil,  its  body  must  be  so  attenuated  as  to  be  valueless  as  a 
medium  in  the  reduction  of  friction.  But  although  the  boiling 
point  of  an  oil  may  be  so  high  as  to  insure  its  stability  at 
ordinary  working  temperatures,  it  is  still  possible  that  its 
body  may  have  been  so  much  reduced  at  that  temperature  as 
to  render  it  wholly  inefRcient  for  the  purpose  for  which  it  is 
intended.  It  is  therefore  essential  that  th&  oil  to  be  used 
in  the  cylinder  of  a  motor  engine  should  not  only  have  a 
boiling  point  well  above  that  of  the  working  temperature  of 
the  cylinder,  but  that  at  that  temperature  it  should  retain 
sufficient  body  to  insure  the  presence  of  an  effective  film  of 
oil  between  the  walls  of  the  cylinder  and  the  piston. 

"It  is  at  this  point,  and  in  considering  the  body  or  viscosity 
of  oil  required  for  motor  cylinders,  that  the  qualifying  con- 
ditions previously  mentioned  claim  attention  in  respect: 
"(i)  That  although  the  temperature  of  a  non-jacketed  motor 
cylinder  may,  and  at  the  moment  of  explosion  cer- 
tainly  does,   exceed  that  of  a   steam   cylinder,   the 
smaller  size  and  the  lighter  weight  of  the  motor  pis- 
ton to  some  extent  counteract  the   effect  of  the 
greater  heat,  and  dispense  with  the  necessity  for  a 
thicker  oil. 
"(2)  That,  even  if  it  were  desirable  and  possible  to  obtain 
a  higher  viscosity  in  the  cylinder  at  working  tem- 
peratures by  the  use  of  oils  of  exceptional  thickness 
at  normal  temperatures,  or  of  any  kind  of  solidified 
oil  or  grease,  the  use  of  such  materials  would  be 
precluded    by    the    impossibility    of    passing    them 
through  the  ordinary  lubricating  connections. 
"From  these  various  considerations  we  are  led  to  believe 
that  the  essential   properties  required  for  the   lubrication   of 
non-jacketed  motor  cylinders  may  be  stated  as  follows: 
'•(o)  That  the  oil  must  not  be  liable  to  decomposition  with 
liberation  of  acids,  and  production  of  pitch  at  work- 
ing temperatures. 
"(&)  That,  if  of  mineral  origin,  it  must  not  volatilize  to  any 
considerable   extent,   nor   emit   offensive   fumes,    at 
working  temperatures,  nor  produce  carbonaceous  de- 
posits in  cylinders  or  valves. 
"(c)   That  the  body  at  working  temperatures  ought  to  be 
equal  to  that  of  a  good  steam  cylinder  oil  at  similar 
temperatures. 
"(d)  That  it  must  be  sufficiently  fluid  at  normal  tempera- 
tures to  permit  of  its  easy  introduction  to  the  cylin 
der  or  crank  chamber  by  the  ordinary  appliances. 
'"It  seems  almost  unnecessary  to  say  that  in  the  preparation 
of  heavy  gas  engine  and  of  'Motorine'  we  have  carefully  fol- 
lowed the  principles  successfully  adopted  in  the  production  of 
standard  gas  engine  oil,  and  analysis  will  at  any  time  show 
that  in  respect  to  chemical  constitution  these  three  oils  are 


absolutely  identical,  the  dififerences  in  physical  properties — 
e.  g.,  specific  gravity,  viscosity  and  flashing  point — being  ob- 
tained solely  by  the  selection  of  materials  varying  in  these 
respects,  but  otherwise  of  uniform  character." 

Although  "Motorine**  is  intended  for  use  under  extreme 
conditions  of  heat,  and  although  for  other  reasons  it  is  the 
object  of  motor  manufacturers  to  construct  oil  motors  which 
will  remain  comparatively  cool  when  working,  yet  the  advan- 
tages of  a  lubricating  oil  of  this  quality  for  use  with  any  oil 
motor  and  even  with  high  speed  steam  engines  are  by  no 
means  small. 

We  have  recently  been  able  to  test  these  high  grade  lubri- 
cants both  under  the  usual  running  conditions  and  also  upon 
old  experimental  motors.  With  the  former  machines  we  were 
agreeably  surprised  at  the  small  quantity  of  oil  that  was  nec- 
essary in  order  to  enable  the  motor  to  work  freely  and 
smoothly,  but  the  results  obtained  from  the  latter  considera- 
bly exceeded  our  expectations,  and  conclusively  proved  the 
really  wonderful  value  of  the  lubricant  employed.  Two  in- 
stances will  suffice  to  show  the  general  effect  of  "Motorine" 
under  extreme  conditions.  Upon  one  old  motor,  fitted  with 
a  water  jacket,  the  temperature  was  allowed  to  rise  until  after 
the  fact  had  become  only  too  obvious  that  solder  had  been 
freely  used  in  the  construction  of  the  jacket;  although  the 
cylinder  was  red  hot  and  pre-ignition  was  occurring,  yet  no 
symptoms  of  distress — such  as  the  usual  coughing  sound — 
were  perceptible;  upon  examination  the  piston,  rings  and  cyl- 
inder surface  were  found  to  be  unaffected  by  this  trial,  and  to 
work  quite  freely.  A  second  experimental  motor,  in  which 
the  piston  rings  had  worn  so  much  that  the  compression  was 
largely  lost,  was  lubricated  with  "Motorine  A."  In  this  case 
it  was  found  that  the  power  of  the  motor  was  immediately  and 
materially  increased,  owing  to  the  reduction  of  leakage  past 
the  piston. — The  Automotor  Journal. 


The  Bourzac  TworCycle  Hotor. 


A  novel  arrangement  of  two-cycle  engine  is  shown  by  La 
Locomotion  Automobile,  from  which  we  take  the  following: 

The  pistons  C  arc  connected  by  short  links  to  the  central 
rocking  lever   D.     This  arrangement  renders  the  angularity 
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FIG.    31. 

o(  ihc  links  very  slight  and  does  away  altnost  entirely  with 
the  lateral  reaction  or  thrust  on  the  impulse  strokes.  The 
[it«'|on  has  Iwo  working  ends,  the  chamber  A  acting  as  a 
rjitnip,  while  the  explosions  take  place  in  E.  The  former 
cnmnninicates  freely  with  a  sort  of  reservoir,  A  (Fig.  3),  in 
the  base,  which  has  a  capacity  equal  to  four  or  five  stroke 
vrjlumcs-  If  we  suppose  Ihc  piston  C  to  be  at  the  end  q( 
its  compression  stroke,  the  clearance  space  B  is  filled  with 
misture.  which  is  ignited  by  the  sparker  F.  At  the  same  time 
ihc  chamber  A  is  filled  with  fresh  mixture,  which  enters  by 
the  ports  G.  As  the  piston  moves  out  under  the  force  of  the 
explosion,,  the  ports  G  are  covered  and  the  mixture  in  A  is 
compressed  into  the  base,  Near  the  end  of  its  stroke  the 
piston  uncovers  ihc  exhaust  ports  H,  releasing  the  burnt 
gaws;  and  presently  afterward  it  uttcovers  the  transfer  port 
/,  which  is  in  communication  with  the  hase,^  The  left-hand 
cylinder  shows  the  piston  at  the  end  of  its  stroke.  The  fresh 
mixture,  under  moderate  pressure,  enters  through  J  and 
passes  throwgh  the  perforated  plate  K.  expelling  the  remain- 
der of  the  products  of  combustion,  The  return  of  the  pis- 
ton, closing  J  and  compressing  the  fresh  charge,  completes 
I  he  cycle. 

The  rock  jhaft  to  which  the  lever  D  is  keyed  passes  np  into 
t!K  casing  above  the  cylinders  and  carries  at  its  upper  end 
th^  horizontal  T  or  cross  arm  L.  whose  ends  are  turned  to 
lorm  trunnions,  as  shown.  A  sort  of  ring,  M,  Is  pivoted  on 
these  trunnians,  and  at  right  angles  to  the  latter  it  carries 


hearings  for  the  crank  pins  Niof  the  cranks  N.  by  which  the 
reciprocating  half  turns  of  the  vertical  rock  shaft  are  con- 
verted into  continuous  rotary  motion. 

The  governor  is  beneath  the  domelike  cover  P,  and  acts 
by  closing  an  admission  valve  when  the  speed  is  too  great. 
A  spring  tends  to  hold  the  valve  normally  open,  and  it  is 
always  cither  wide  open  or  fully  closed.  The  cover  R  has 
the  main  bearing  caps  integral  with  it,  and  the  upper  part  of 
the  mechanism  can  be  dismounted  without  disturbing  the 
pistons  and  attached  parts.  The  construction  of  the  pistons 
in  iwo  parts,  a  trunk,  Cs,  and  a  head.  Ci,  will  be  noticed.  The 
motor  is  said  to  run  from  400  to  i,3oo  revolutions  per  minute, 
according  to  how  the  governor  is  set. 


Controllability  of  Hotor  Vehicles. 


A  correspondent  of  the  Weekly  Telegraph  writes  thus  of 
the  showing  made  by  the  bill-c!:mbing  contestants  in  the 
i,0oo-inile  trial: 

Considering  the  number  of  vehicles  engaged  and  the  ex- 
traordinary speeds  attained,  it  is  a  fine  testimony  to  the  skill  of 
the  drivers  that  no  accident  happened.  But  greater  merit  is 
due  to  the  braking  arrangements  fitted  on  the  cars.  This 
trial  will  teach  the  public  that  a  motor  car  at  25  miles  an  hour 
can  be  pulled  up  more  rapidly  than  a  horse-drawn  vehicle 
traveling  at  10.  Hence,  much  of  ihe  danger  attributed  to 
mntors  is  but  imaginary.  The  safety  of  a  vehicle  h  mcaa- 
nred  by  the  controlling  power  which  the  driver  possesses. 
The  motorist  has  two  powerful  brakes  which  are  instantly 
applicable,  and  at  the  same  moment  he  can  completely  shut 
off  the  motive  power.  These  operations  can  be  performed  in 
less  lime  than  a  horse  driver  draws  rem.  which  in  reality  is 
little  better  than  a  signal  to  the  horse  that  a  stoppage  is  re- 
quired. How  soon  this  is  brought  about  depends  on  the  inclina- 
tion and  temper  of  the  animal,  and  the  method  he  employs 
IS  clumsy  and  slow.  There  are  no  brakes  on  the  wheels  of  the 
car  as  a  rule.  So  that  the  whole  work  of  checking  Speed  has 
to  he  performed  by  the  horse.  This  is  equivalent  to  fitting 
brakes  on  a  locomotive  only,  and  expecting  it  to  be  able  to 
pull  up  a  lonp  train  rapidly. 

On  Taddinfiton  Hill,  near  Buxton,  some  remarkable  ex- 
amples of  the  climbing  powers  of  the  motors  were  evidenced 
qn  ihc  Up  grade;  and  down  lldl  eVcn  more  wondcrfti!  proofs 
of  controlling  power  were  shown.  Though  the  bill  had  many 
dangerous  windings  and  the  gradient  was  very  preat,  at  parts 
the  cars  were  let  out  at  full  speed.  There  was  one  exceedingly 
dangerous  corner,  which  was  nearly  being  the  scene  of  sev- 
eral fearful  accidents.  The  bend  was  less  than  a  right  angle, 
and  the  road  at  this  point  overhangs  a  precipice,  the  only 
protection  being  a  low  si  one  wall. 

It  was  only  at  the  last  moment  that  the  motorists,  some  of 
whom  were  traveling  at  close  on  30  miles  an  hour,  recognized 
the  danger  of  the  corner.  Then  power  was  instantly  shut  off 
ard  all  the  brakes  clapped  on  hard. 

fn  one  car  [C.  S.  Rolls's],  so  violent  was  the  check 
in  speed,  that  everything  loose  on  the  car  (including  a  pas- 
senger) was  filing  off.  The  great  car  skidded  around  the  cor- 
ner within  a  few  inches  of  the  wall.  Another  car.  with  all 
hr.ikcs  on,  vras  unable  to  get  around,  so  great  was  the  mo- 
mentnm,  and  it  slid  right  up  to  the  wall,  and  then  stopped, 
giving  the  driver  a  clear  view  of  the  precipice  he  so  narrowty 
escaped  from.  There  were  several  other  hairbreadth  escapes, 
but  the  chauffeurs  Only  laughed,  straightened  things  On  their 
cars  and  switched  on  the  speed  again. 
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An  Electric  Car's  Record  Run. 


At  last  the  B.  G.  S.  electromobile  has  broken  the  spell  of 
bad  luck  which  of  late  has  dogged  its  footsteps,  or  rather 
wheels,  and  has  succeeded  in  achieving  a  truly  remarkable 
performance.  In  the  Criterium  d'EIectricite,  a  rough  pavement 
taken  at  rather  too  fast  a  speed  caused  a  short  circuit,  and 
when  a  fresh  trial  was  made  some  few  days  later  a  collision 
with  a  carrier's  cart  placed  the  self-propelled  vehicle  hers  de 
combat.  But  on  Saturday  last  these  troubles  were  com- 
pletely forgotten  in  the  triumph  of  a  record  performance,  and 
a  veritable  record;  262  kilometers,  or  164  miles,  covered  at 
an  average  speed  of  16  kilometers  (10  miles)  per  hour,  on  a 
single  charge,  is  something  to  be  proud  of;  and  this  was  done 
on  no  selected  level  route,  but  over  the  Paris-Dijon  road, 
which  is  for  the  first  200  kilometers  out  of  Paris  of  an  average 
hilly  nature,  and  then  becomes  a  veritable  route  of  moun- 
tains, extremely  trying  for  a  car  which  has  already  traversed 
a  couple  of  hundred  kilometers.  The  grades  of  these  hills  of 
the  Bourgoyne  are  frequently  11  and  12  per  cent. — pretty  stiff 
work  for  an  electric  vehicle,  especially  after  a  long  run.  And 
this  is  what  MM.  Garcin  and  Prade  found  on  Saturday  last 
after  arriving  at  Tonnerre,  200  kilometers  from  Paris,  with  a 
comfortable  lead  of  82  minutes  on  their  schedule  time.  The 
next  18  kilometers  took  them  an  hour  and  a  half  to  cover, 
the  voltage  falling  from  88  to  84.  Even  then  the  hills  were 
far  from  finished  with,  for  on  leaving  Ancy-le-Franc  excess- 
ively steep  grades  were  encountered  at  Nuits-sur-Ravieres, 
Fuloy,  and  finally  at  Sombernon,  where  the  voyagers  were 
compelled  to  relinquish  their  task.  Here,  exactly  262  kilo- 
meters from  Paris  and  64  from  Dijon,  this  memorable  jour- 
ney was  terminated,  and  M.  Krieger's  previous  record  beaten 
by  no  less  than  no  kilometers.  The  car  itself  is  one  weigh- 
ing 2,300  kilogrames,  the  two  batteries  accounting  for  1,260 
kilograms  of  the  total  weight.  M.  Prade,  of  "Lc  Velo,"  who, 
as  above  stated,  accompanied  the  car  throughout  the  trial, 
gives  the  following  interesting  particulars  concerning  it.  The 
two  batteries  consist  of  44  grouped  elements,  each  element 
weighing  14  kilograms  and  containing  9  kilograms  600 
grams  of  plate.  The  batteries'  total  capacity  is  325  ampere 
hours — that  is  to  say.  33  ampere  hours  per  kilogram  of  the 
vehicle's  weight.  At  the  normal  speed  of  22  kilometers  per 
hour  on  the  level,  the  motor  takes  36  amperes  at  90  volts. 
This  makes  65  watt  hours  per  kilomctric  ton  at  22  kilometers 
per  hour.  The  car  has  eleven  combinations,  five  speeds,  two 
reverse  speeds,  two  electric  brakes,  and  possesses  a  system 
of  recuperation  by  means  of  which,  during  this  record  run, 
an  average  of  40  amperes  was  made  in  the  descents.  The 
greatest  consumption  was  100  amperes  at  the  first  speed  in 
ascending  the  hills  of  Lezuines  and  Ancy.— The  Motor  Car 
Journal. 


Trouble  in  Cabourg. 


If  we  may  judge  by  the  following  story  from  La  Franco 
Automobile,  the  ingenious  Gauls  have  other  ways  of  block- 
ing the  wheels  of  nulomohilc  progress  than  fhc  crude  one  of 
speed  limits  enforced  by  bicycle  police: 

Everyone  remembers  the  tree  of  Cabourg  which  was  felled 
across  the  road  after  an  automobile  had  appeared  in  that 
vicinity.  That  incident  of  last  summer  has  long  passed  from 
notice,  but  the  owner  of  the  tree  in  question  has  by  no  means 


said  his  last  word.  He  has  resolved  on  a  course  involving 
the  utter  ruin  of  Cabourg.  But  we  will  describe  the  matter 
in  detail. 

M.  Duquesne,  then  proprietor  of  the  villa  "La  Divette," 
objected  to  the  automobiles  which  passed  his  place  and 
frightened  his  horses.  No  casualty  had  occurred,  but  he 
addressed  a  petition  to  the  Municipal  Council  of  Cabourg 
aiming  at  the  prohibition  of  that  road  to  chauffeurs. 

The  Deputy  Mayor  of  Cabourg  assured  the  petitioner  that 
he  would  support  his  demand  with  the  Touring  Club  of 
France,  and  that  it  would  be  favorably  received.  The  T.  C.  F., 
however,  replied  by  protesting  before  the  Council,  and  the 
prohibition  was  not  granted.  Inde  tree  of  M.  Duquesne,  who 
thereupon  -hit  upon  the  tree  device,  of  which  La  France 
Automobile  published  a  photograph  at  the  time.  The  chauf- 
feurs protested  loudly,  and  the  local  paper  called  the  owner 
of  "La  Divette"  an  assassin.  Then,  with  the  end  of  the  sea- 
son. Cabourg  was  deserted,  and  every  one  thought  the  affair 
buried. 

By  no  means!  On  the  eve  of  the  local  elections  M.  Du- 
quesne announced  that  if  the  Deputy  who  had  refused  to  pro- 
hibit the  automobiles  were  re-elected  he  would  donate  his 
villa  to  a  scientific  body  of  Paris  physicians,  with  the  pro- 
viso that  it  should  be  converted  into  a  sanatarium  for  the 
care  of  contagious  diseases,  such  as  smallpox,  ring-worm, 
scurf,  etc.  The  intent  was  plain.  Who  would  come  back  to 
Cabourg  when  it  was  infected  with  maladies  of  that  sort?  Its 
ruin  would  be  speedy  and  sure. 

The  townspeople,  however,  thinking  M.  Duquesne*s  threat- 
ened vengeance  somewhat  disproportioned  to  the  cause  of 
his  ill  humor,  did  not  credit  him  with  an  intention  to  go  to 
extremes,  and  the  Deputy  was  re-elected. 

Alas!  the  threat  was  executed,  and  "La  Divette*'  passed 
into  the  hands  of  the  medicos. 

'This  is  serious."  said  the  electors  of  Cabourg;  and  they 
sought  M.  Duquesne. 

"Yes.  it  is  serious,"  he  replied.  "Let  the  Deputy  resign 
and  I  will  give  the  doctors  another  property  of  mine  in  Seine- 
ct-Oise  in  place  of  this  one.  If  he  does  not  resign,  you  will 
get  the  smallpox,  the  ring-worm  and  the  scurf." 

They  returned  to  the  Deputy. 

"Give  up  vour  commission,"  said  they. 

"Oh.  no!"  he  retorted;  "I  shall  keep  it.  You  have  elected 
mo,  and  here  T  stay." 

And  thus  it  stands.  The  automobile  industry  is  destined 
to  be  the  cause  either  of  the  Deputy's  resignation  or  of 
wholesale  infection  in  Cabourg! 


The  rigid  prohibitions  against  road  races,  now  in  force  in 
France,  were  relaxed  lately  in  the  interest  of  three  motocyclc 
races  organized  by  "Le  Velo"  to  take  place  May  10.  17  and 
31.  The  permission  accorded  to  "Le  Velo"  emphasized  the 
absolute  necessity  of  reducing  speed  to  a  walking  pace  when 
passing  through  the  villages  and  hamlets  bordering  the  route; 
it  laid  stress  upon  the  importance  of  each  competing  vehicle 
being  distinctly  numbered  and  insists  upon  the  organizers  of 
the  races  assuring  themselves  that  each  competitor  holds  the' 
required  certificate  of  competency. 

The  route  was  from  Etampes  to  Chartres — 50  kilometers — 
and  return,  and  the  race  was  won  by  MarcelHn  in  i  h.,  24  m. 
584-5  s..  with  Baras  and  B^connais  second  and  third  re- 
spectively. There  were  15  starters,  and  14  finished,  the  un- 
lucky competitor  being  Osmont,  one  of  whose  pistons  broke 
when  he  was  4  kilometers  from  the  finish  and  lying  third. 
The  best  previous  time  was  made  in  1899  by  Teste,  who  cov- 
ered the  course  in  i  h.  56  m.  36  s.  The  weight  limit  was  250 
kilograms  (550  lbs.),  and  the  winner  rode  a  machine  weighing 
150  kilograms,  with  a  two-cylinder  motor.  His  average  time 
\\:\'i  71  kilometers  (44  miles)  per  hour. 


The  casualties  in  the  1,000-mile   trial  totalled  one  dog,  one 
sheep  and  one  hen  killed,  and  a  horse  with  leg  birokeii. 
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A  Low  Water  Alarm  for  Vehicles. 


We  show  2  cut  oE  the  Kitts  Low  Water  Alarm  aa  it  appears 
in  ilj  smallest  size,  for  vehicle  use.  It  consists  essentially  of 
a  drum  placed  at  about  the  water  level  and  having  sttam  and 
water  connections.  Inside  the  drum  is  a  float  connected  by 
levers  to  a  valve  at  the  top  of  the  drum.  This  valve  is  nor- 
mally closed,  bnt  when  the  water  level  falls  below  the  point 
of   safety  the  f3oat  opens  the  valve  and  the  escaping  steam 

-btow£  the  little  whistle  seen  on  the  head  of  the  drum.  The 
makers  claim  that  with  thia  alarm  the  carriage  could  safely 
be  run  even  without  a  water  glass. 

The  alarm  is  niade  of  brass,  weighing  8^  lbs.  complete,  and 
is  tested  under  300  lb?,  water  pressure.    The  Kitts  Mfg.  Co. 

Ljnakc  other  styles  of  alarms  for  both  low  and  high  water  lor 

rbotkrs  of  any  size. 
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The  Ferracute  Drawing  Press. 


The  lABcbine  iilustrated  m  the  pboiograph  below  is  one 
of  the  latest  improved  non-geared,  double-action  draw- 
ing presses  made  by  the  Ferracute  Machine  Co.,  it  being  the 
fourth  size  of  a  series  of  six  sizes  of  this  design,  and  six  others 
with  gearings  the  geared  machines  being  used  for  deeper  and 
heavier  work  than  the  non-geared, 

This  machine  is  equipped  with  a  hardened  slee]  automatic 
stop  clutch,  treadle  lock,  long  slide  bearings  and  various  other 
improvements.  Among  these  is  an  adjustable  bolster  for 
getting  a  uniform  pressure  around  a  large  blank,  which  is 
being  drawn  by  the  doubIe*action  process  into  a  cuplike  form. 
Objects  of  this  kind  are  largely  used  in  bicycle  and  automo- 
bile factories,  where  there  is  a  constantly  growing  demand 
for  a  variety  of  articles  drawn  from  cold  sheet  steel.  Nearly 
all  the  fittings  forming  the  joints  of  tubing  in  cycle  work  are 
nowadays  made  in  presses,  as  are  various  operations  on  hubs, 
roller  bearings,  etc.  * 


l\^ 


\n  TOUR  TOWi,  FROM  TQUi  FRIENDS, 

will    you    solicit    subscriptions    for    Tss. 
HoitS£LESs   Age  on    a  commission  basis? 
«      If  so,  write  the  Editor. 


WANTED, 

Special  contributors  to  The  Horseless  Age  on 
all  important  subjects  relating  to  Motor  Vehicles. 
F^  oompensalioa.  Address  The  Horseless  A^e^ 
150  Nassau  Street,  New  Yort. 
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Automobile  Supplies  for  the  Trade. 


The  Automobile  Supply  Co.,  of  St.  Louis,  believes  that 
lh«  tittle  has  come  when  the  more  important  parts  of  the  run- 
ning, transmisston  and  steering  g?ar&  oi  motor  carriages  can 
be  conformed,  for  different  classes  of  service,  (o  recognizefi 
standards.  Accordingly  it  has  undertaken,  after  a  careful 
review  of  the  tield  and  an  investigation  into  the  requirements 
of  tht  different  classes  of  vehicles,  to  handle  an  extensive 
line  of  these  pari?,  some  of  which  they  manufacture  them- 
selves, and  others  of  which  are  the  product  of  leading  makers 
in  those  special  lines.  These  include  solid  and  pneumatic 
tires,  wood  and  wire  wheels,  ball  and  roller  bearing  hubs  for 
axles  of  various  sizes;  front  and  rear  axles  and  steering  hnbs; 
reaches,  springs  and  frames  complete;  sprockets,  chains  and 
differentials:  Steering  gears,  etc.  These  arc  sold  either  sep- 
arately or  made  up  ready  to  receive  the  motor  and  body,  and 
can  be  made  of  any  def^ired  wheel  base  and  gauge  tO'  suit 
reqtiirenienls.     The   company   handles  also   batteries,    coils. 
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igniter  dynamos,    pumps,    etc,   of  standard  'makes.     The  ac- 
companying illustrations  show  some  representative  parts. 
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The  Holley  Bicycle  Motor- 


Our  illustration  shows  a  new  bicycle  motor  made  by  George 
M.  HoIIcy,  Bradford,  Pa.,  which  is  said  to  develop  iH  h.p. 
and  to  be  capable  of  pulling  a  150-lh.  rider  up  a  15  per  cent, 
grade. 

Relcrring  to  the  drawing,  it  will  be  seen  that  the  motor  is 
attached  to  the  frame  so  ihat  the  motor  shaft  passes  through 
the  crank  hanger.  I  is  the  crank  case,  k  the  cover  over  the 
cam  and  2  to  i  gears,  C  is  the  carbureter,  with  filling  plug  n 
and  air  vent  y,  and  G  is  (he  supply  pipe  to  the  inlet  valve, 
with  throttle  lever  A  and  mixture  regulating  lever  B*  H  is 
the  exhaust  valve  box,  and  the  igniter  plug  screws  in  at  e. 
D  if  the  muffler,  and  the  exhaust  pipe  is  tapped  at  m  to  sup- 
ply heat  to  the  carbureter.  S  is  the  dy-whetl,  which  balances 
the  weight  of  the  motor,  and  the  rear  sprocket  R  has  either 
36  or  4B  teeth,  according  to  the  roads.  The  cap  o  on  top  of 
the  crank  case  is  used  both  for  introducing  oil  and  for  pre- 
\'entinH  compression  in  the  crank  case. 

The  wheel  is  started  by  pushing  it  along  with  relief  cotk 
open,  till  the  motor  picks  tip  the  cycle.  Speed  is  regulated  by 
shifiing  ihc  ignition  and  by  varying  the  mixture.  The  motor 
can  he  detached  frojn  the  frame  by  loosening  three  bolls. 


FIG.    3.      LIGHT  KUHHING  GEAR. 
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MINOR  nENTION. 


An  amomobile  mail  collector  is  being  tested  in  Concord, 
N.  H. 

Gecrgc  A,  Kessler  &  Co.,  20  Beaver  St.,  New  York,  have 
put  an  clectfic  truck  into  service. 

Tile  Wood*  Molof  Vehicle  Co.,  of  Buffalo,  has  hecn  in- 
corporated with  a  cap'ital  of  $joo',ooo. 

It  is  the  Intention  to  substitute  motor  vehicle  races  for 
bicycle  races  at  the  next  Intcrslate  Fair  in  Trenton.  N»  j. 

The  Pacific  Automobile  Co.  has  been  incorporaied  to  do 
business  in  Loa  Angeles,  Cal.  Its  capital  is  $100,000,  of 
which  $23,ocM  has  been  subscribed. 

The  American  Carriage,  Car  &  Motor  Mfg.  Co.,  Charles- 
town,  W.  Va.,  has  been  incorporateil  to  make  and  deal  in 
vclhicles  of  all  kinds.    Capital.  $5,000,000, 

The  Little  &  Congdon  Co.,  Amesbury,  Mass.,  has  been 
or^ianized  for  the  purpose  of  manufacturing  and  dealing  in 
carriages,  automobiles,  etc.    Capital,  $100,000. 

The  electric  vehicle  companies  of  Chii-ago  have  tilted  out 
three  "auto  hospitals"  on  wheels,  which  may  be  summoned 
to  any  part  of  the  city  io  care  for  breakdown  cases. 

Elmer  A.  Spcrry,  of  Cleveland,  read  a  paper  on  "Automo- 
biles as  a  Source  of  Revenue  to  Central  Stations"  before  the 
receni  meeting  of  the  National  Electric  Light  Association  in 
Chicago. 

According  to  Henry  L.  Budd,  State  Road  Co  mm  is  si  oner 
d(  New  Jersey,  the  farmers  in  ihat  State  arc  awakening  to  the 
value  rii  good  roads,  and  petitions  for  road  improvements  are 
comiing  Jrom  tlicm  daily. 

The  Adams  Express  Co.,  of  Chicago,  contemplates  the 
use  of  steam  vehicles  to  handle  its  down  town  traffic,  and 
Anliur  Herschmann,  the  company's  engineer,  is  making 
tests  with  a  steam  truck  designed  for  this  work. 

The  Lowell  Model  Co.  have  sent  tis  a  p.iniphtet  illustrating 
and  describing  their  small  air  and  water  cooled  motors  for 
vehicles,  and  boats.  They  supply  the  unfinished  castings  for 
(hcsc  motors,  and  handle  accessories  as  well. 

Thc  North  Side  Improvement  Co..  Wilmington.  Del.,  will 
run  an  automobile  line  between  Sixtli  and  King  Sis.  and  the 
Boulevard  and  Concord  Turnpike,  Fonr  vehicles,  each  seat- 
ing 16  passengers,  have  been  ordered,    The  fare  will  be  3  cents. 

The  Maltby  Automobile  Co.,  ro  Ctinion  St.,  Brooklyn,  has 
wtii  us  their  catalogue,  showing  two  siylci^  and  several  sizes 
of  small  motO'Ts  for  launches  and  vehicles.  They  arc  at  work 
on  another  style  of  motor,  in  which  they  promise  to  show  some 
novelties. 

A  movement  is  on  foot  to  test  the  new  rule  of  the  Baltimore 
Park  Board  ^dmilling  only  electric  carriages  to  the  parks  of 
that  city.  Henry  T.  McKnight.  of  New  York,  acting  inr  the 
I^TComoliile  Co.  of  America,  was  refused  admittance  lately 
to  Druid  IlitI  Park,  and  will  begin  lest  procL'edings  against 
the  Board 

The  Oxfofd  Automobile  Co.,  5J  State  St.,  Boston,  send 
us  their  circular.  They  are  preparing  to  build  steam  carriages 
under  the  patents  of  Milnr  &  Killam.  of  Everett,  Mass.  The 
engines  of  these  vehicles  are  illustrated  by  outside  views,  and 
arc  seen  to  be  four-cylinder  and  single-acting,  with  the 
cranks  inclosed. 


A  toll  taker  in  Schenectady,  N.  Y.,  when  called  upon  (o 
collect  toll  for  the  first  autumobiSe  that  went  through  t!ie 
gatt!,  settled  the  question  of  rates  by  the  horsc-powcr  of  the 
vehicle,  "10  cents  for  a  team  and  5  cents  tor  each  additional 
horse/'  or  15  cents,  on  the  rider's  statement  that  his  was  a 
3-h.p-  machine. 

The  Construction  Liegeoisc  d',\utoninbiIes,  Liege,  Bcl- 
giutn.  send  us  a  pamphlet  describing  the  "Voiture  Duryea," 
for  which  they  hold  the  Belgian  patents.  The  characteristic 
American  features  of  these  carrtages  and  their  merits  as  com- 
pared M'ith  Continental  jjraclice  are  welt  set  forth,  especial 
mention  being  made  of  the  low  vibration*  the  details  of  [rans- 
missian  and  the  interchange  ability  of  parts. 

The  reorganization  committee  of  the  General  Electric  Auto- 
niioLiile  Co.,  comprising  G.  M.  Dodge,  New  York;  George 
Tracy  Rogers,  J.  S.  Arndt,  J,  M.  Bulltr  and  Thomas  Earle 
White,  is  about  to  issue  a  circular  calling  for  an  assessment 
of  $ft  a  share  on  the  50,000  shares  o!  capital  stock,  payable  in 
two  installments  of  $2  each.  The  company  owes  $50.t)00,  so 
that  if  all  the  shareholders  pay  up  there  will  be  $150,000  left 
for  working  capital. 


The  Werner  Motocyclette  in  This 
Country^ 


Banker  Bros,.  Highland  and  Centre  Aves.,  Pittsburg,  Pa., 
announce  that  they  have  taken  the  sole  United  States  rights 
for  the  Werner  motor  bicycle,  which  was  described  in  The 
ttiirsckss  Age  of  May  23,  They  intend  to  make  a  specialty 
of  supiilying  the  separate  motor  with  attachinicnts,  sucli  as 
battery,  igniter  plug,  induction  coil,  wires,  driving  belt,  drive 
rim  and  special  front  forks  and  handle  bar — in  other  words, 
the  parts  shown  separntcly  in  the  accompanying  photograph. 
Any  nutnufactUTer  or  repair  man  can  thu.s  build  his  own  motor 
bicycle  with  these  parts  very  easily.  All  that  will  be  required 
wiir  be  a  front  wheel,  rear  wheel  fitted  with  coaster  brake, 
and  the  frame.  In  addition-  to  the  motocyclette  parts,  they 
will  carry  a  complete  line  of  the  usual  accessories  and  fittings, 
valves,  etc.,  for  Werner  and  other  motors. 
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UNITED  STATES  PATENTS. 


649,899— Compensating  Gear. — H.  M.  Brencnstul,  of  Wake- 
man,  and  A.  M.  Carpenter,  of  Qeveland,  O.  May  22,  1900. 
Application  filed  Dec.  20,  1899. 

A  pair  of  roller  grip  clutches  in  the  hubs  of  the  drive 
wheels,  which  permit  the  outer  wheel,  when  the  vehicle  nego- 
tiates a  curve,  to  run  ahead,  while  the  inner  wheel  does  the 
driving. 

Four  claims. 

650,01 4^Electric  Motocycle. — Isidor  Kitsee,  of  Philadelphia, 
Pa.    May  22,  1900.    Application  filed  July  3.  1899. 

A  primary  battery  whose  negative  element  is  in  the  form  of 
vertical  disks  on  a  horizontal  axle,  by  which  the  disks  are 
rotated  with  thoir  lower  portion  immersed  in  the  exciting 
liquid.  Stationary  brushes  bear  against  the  surface  of  the 
disks  to  remove  the  hydrogen  bubbles  set  free  thereon  by  the 
electric  action,  said  brushes  forming  in  effect  a  mechanical 
depolarizer. 

Eight  claims. 

650,266 — Feed  for  Explosion  Engines. — ^W.  J.  McDuff,  of 
Tilton,  N.  H.    May  22,  1900.    Application  filed  Oct.  5,  1899 

The  purpose  of  this  invention  is  to  insure  a  uniform  and 
accurately  measured  feed  of  hydrocarbon — so  much  per  stroke 
— to  the  air  supply  of  an  explosion  engine,  and  to  accomplish 
this  without  the  use  of  valves. 

In  the  figures,  C  is  a  passage  containing  the  hydrocarbon 
and  B  is  a  passage  leading  either  to  a  carbureting  device  or 
directly  to  the  cylinder  of  the  engine.  The  two  ports  a  and  a' 
align  lengthwise  of  the  cylinder  A.  D  is  a  plunger,  which 
may  if  desired  pass  through  a  stuffing  box  at  the  upper  end 
of  the  cylinder  A,  and  which  is  bent  back  upon  itself  and 
carried  down  to  a  block  or  crosshead  F,  to  which  it  is  secured 
by  set  screws  or  other  suitable  means.  Through  the  bottom 
of  A  passes  another  plunger  E.  which  runs  freely  in  a  hole  in 
the  car  F'  of  the  crosshead  F.  A  set  screw  or  stop,  G,  is 
provided  to  regulate  the  movement  of  the  plunger  E 
between  the  plunger  end  of  D  and  the  screw  G,  and  the 
crosshead  F  is  made  to  reciprocate  vertically  by  suitable 
connection  with  a  cam  or  eccentric,  having  one  such  recip- 
rocation for  each  power  stroke. 

The  operation  of  the  device  is  as  follows:  In  the  position 
shown  in  Fig.  2  the  abutting  ends  of  the  two  plungers  lie 
within  the  port  a,  which  communicates  with  the  oil  supply. 
When  the  crosshead  F  is  moved  upwardly,  the  plunger  D 
moves  promptly  therewith,  as  it  is  fixedly  secured  to  the 
crosshead.  while  the  plunger  E  does  not  start  to  move  until 
it  IS  engaged  by  the  set  screw  G.  In  consequence  of  this  the 
inner  ends  of  the  two  plungers  are  separated,  and  when  the 
plunger  E  is  carried  along  an  amount  of  oil  is  carried  with 
it  equal  to  the  space  between  the  ends  of  plungers.  The 
movement  of  the  plungers  within  the  cylinder  is  sufficient  to 
carry  the  abutting  ends  of  the  plungers  from  one  port  to 
the  other.  The  other  limit  of  the  stroke  of  the  plungers  is 
shown  in  Fig.  3.  Upon  the  return  stroke  of  the  crosshead 
the  plunger  D  moves  of!  promptly,  while  the  plunger  E  is 
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held  against  moving  until  it  is  engaged  by  the  end  of  the 
plunger  D.  This  forces  the  oil  between  the  two  plungers  out 
into  the  chamber  B,  which  is  in  communication  with  a  car- 
bureting device  or  with  the  cylinder  of  the  engine.  The 
amount  of  oil  delivered  is  controlled  by  adjusting  the  slack 
between  the  two  plungers  by  means  of  the  set  screw  G.  This 
may  be  readily  done  while  the  engine  is  in  motion,  as  the 
stroke  of  the  plunger  is  comparatively  slight 

Four  claims. 

650,31s— Vehicle  Axle  Nut.— H.  R.  Hamer,  of  North 
Adams.  Mass.    May  22,  1900.    Application  filed  Dec  xS^  1899- 

Three  claims. 

650,316— Vehicle  Axle  Nut.— H.  R.  Hamer,  of  North 
Adams,  Mass.    May  23,  1900.    Application  filed  Jmn.  ao,  igoo. 

Two  claims. 
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SPECIAL   NOTICES, 

o 

AitnnitwmtmU  lAMrto4  nadar  this  h««illar  at  $1.00  aa  ls«|i  for  tmdb 
JMiw,  p^jabl*  to  advaaca. 


Locomobile,  Style  No.  3,  Vicioria  top,  mud  fenders,  acetylene 
side  lamps.  $S  chime  gong,  laUsl  pump  and  emergency  brake, 
tools,  directions,  etc.  Many  other  improvements  Run  less 
than  500  miles-  Better  than  new.  WiL]  acLI  al  once  10  lirflt  cash 
cUBlomer  for  $900,  F,  O.  B,  Newport, 

Dfc.  H.   L,   STICKNEY,   Newtort,  N.  H, 

FOR    8ALE^ 

A  Winton  Carriage,  1S99  model,  in  first-class  order, 
liitle  used,  Hfis  recently  been  thoroughly  overhauled 
and  adjusted  by  a  Winton  expert.  Have  three  extra 
tires,  one  side  spring.     Will  sell  for  $900. 

C  B.  CUMMINS,  CoNKEAUT,  Ohio 

FOR  SALE* 

A  four-passer^ger  1900  Winton  Motor  Carriage,  new, 
in  perfect  condition;  pronounced  by  experts  the  finest 
njnning    motor    that    the    company    has    produced. 
Price  $1,550.     Can  be  examined  at 
S.  E.  Cor.  idlh  St.  and  Allegheny  Ave.,  Phila.,  Pa. 

FOR    SALE. 

A  1900  latest  model  Winlon  Motor  Phaeton  in  first- 
ctass  condition,  purchased  last  month.  This  is  no 
sacrifice  sale.  The  purchaser  gains  the  advantage  of 
an  immediate  delivei^.  I  want  a  two-seater,  same 
make.    Address  J.  M.  BARTON,  Rome,  N.  Y. 

FOR  SALE. 

A  Winton  Motor  Carriage,  pattern  1S99.  Came 
out  first  of  last  July  and  used  very  little.  In  excellent 
condtiion.  Owner  went  abroad  last  fall;  indefinite  as 
to  his  return.  A.  G-  STONE, 

907  Prospect  Street,  Cleveland,  Ohio. 

^^  FOR  SALE. 

An  1S99  Winton  Phaeton,  in  perfect  condition,  with 
patent  leather  touring  trunk  and  many  extra  tools  and 
reserve  parts.  This  machine  is  quieter  and  more 
powerful  than  when  new. 

CHARLES  W.  LEE,  Wilkes-Barre,  Penn, 

FOR    SALE.  ~ 

No.  2  Locomobile,  latest  pattern,  same  as  new,  only 

run  about  380  miles  and  guaranteed  in  perfect  con- 

tdition.     Want  \o  sell  at  once,  and  first  offer  over  $565 

'takes  It    Reason  for  selling  will  be  given  to  purchaser. 

Address  Box  No.  to,  Archbold,  Ohio. 

^""^    ~  >OR    SALE. 

A  1900  Winton  Motor  Carriage;  only  used  three 
weeks.  Owner  going  on  a  yachting  trip  for  the 
summer.  Price  $1,200,  Carriage  can  be  delivered 
easily  to  either  New  York  or  Boston  within  iwenty- 
four  hours.    Address  P,  O-  Box  J19,  Providence,  R.  I. 


WANTED. 

Capital  to  enlarge  an  Automobile  business  already 
in  successful  operation,  having  as  good  a  steam 
carriage  on  the  road  as  any  yd  made. 

Address  STEAM  CARRIAGE. 

306  Washington  St.,  Boston,  Mass, 

~^~^  FOR    SALET^ 

Locomobile,  Style  No,  3.  Victoria  top;  25%  better 
than  new  $100  worth  of  improvements  put  upon 
it.  Run  about  150  miles.  Reason  for  selling,  I  want 
two-seated  carriage.  S9Q0  cash  takes  it.  Address 
G    F.  BRUNT,  East  Liverpool,  Ohio, 


FOR    SALE,    LOCOMOBILE. 

In  good  running  order.  Machinery  recently  cleaned  and 
insp>:'cted  Carriage  repainted.  Larg:e  gasoline  tank.  Ek-ctric 
liyhi  for  water  slasa  Two  large  acetylcfic  carriage  lamps. 
LarRe  ailEoinatic!  cylinder  oil  cup.  Gongs.  Stop  valves  and 
Iry  cock  to  water  glass.  Inspection  invited.  Price  J^oo,  ^-  O.  B, 
Address  MAXWELL  NORMAN, 

Hamilton,  Muss. 

FOR    SALE, 

A   $1,500   Electric  Stanhope  for  St, 000,     Also,    a 
"•Locomobile"  as  good  as  new,  with  all  improvements 
and  fitted  with  3"  Dunlop  tires,  for  $650.00.     Address 
Box  36.  Builders'  Exchange,  Rochester,  N.  Y-. 

FOR    SALE. 

A  No.  3  Stanley  Locomobile,  wilh  foJlawing  improvements, 
etc.;  Exhaust  steam  feed-water  heatcri  new  style  lubricator,  extra 
fuel  a.nd  water  tanks  for  long  distance  work,  acetylene  headlight 
and  lighi  for  water  glass  and  steam  gauge,  large  gong,  set  of 
strainers  for  filling  tanks  and  special  tool  box,  ail  amounting  to 
about  $lioo.oD.  As  owner  desires  a  carriage  witli  greater  seating 
capacity  will  sacrifice  improvements  and  first  check  for  $750,00 
takes  it.    Address 

EDWIN  KILBURN,  Sprimc;  Valley.  Minn. 

BUSINESS    OPPORTUNITY. 

A  thorough  business  man^  prominently  con- 
nected,  desires  partner  with  $5,000  to  $10,000, 
for  preliminary  money  in  organizing  a  Motor 
Carriage  Co.  Has  just  returned  from  abroad^ 
having  secured  U.  S.  rights  on  one  of  the  best 
gasoline  vehicles  in  Europe. 

'^COVENTRY/'  HORSELESS  Age,  N.  Y. 


FOR  SALE  AND  TO  LET. 

2  and  4  Passenger  Steam  Carriages  for 
pleasure  and  advertising  purposes. 

WRITE  U«  BIFOItl  BUVINO  ELSEWHeRI, 

FOR    SALE. 

I  New  Buffalo  Gasoline  Motor  Carriage, 
running  g:ear  and  engine,  at  a  discount. 

THE  BOSTON  AUTOMOBILE  CO.,  Bar  Harbor.  Maine. 


28 


THE  HORSELESS  AGE. 


Vol.  fi,  No.  10,  Jtine  6*  I 


GENERATOR   VALVES 

for    any    gasoline     engine.      Marvel     ot 
simplicity — no  more  carbureters^we  get 
good  reports  from  them.     Price  $5.00. 
MTANUS  MOTOR  WORKS,  Mianus,  Conh. 


AUTOMOBILE  RUNNING  GEARS. 

FOR  THE  THAPi. 

We  Make  Two  Style« 
Complete  with  Springs 
and  Wood  Wheels. 

WRITE  FOR  PRICES. 

H.  F.  BORBEIN  &  CO.    "l.  c«- »y,.«u.. 


P*,     ST.  LOUIS,  MO. 


RAWHIDE  nrinQ 

AN«  FIBRE  UlAKo 


COMPENSATING    GEARS 
FOR  DIFFERENTIAL 
DRIVE.... 


N«w  And  Improved  DRIVE  CHAIN  with  hardened  rivete  and  sleeves. 
SPRQOKETS,  STEEL  BALLS  of  various  fHamelers. 

13S   Puro^lft^e   Str06t* 
BOSTON,  MASS. 


BOSTON  GEAR  WORKS, 

MOISTURE    PROOF 

WAGON    PANELS. 

Xanafafitiir«tiof7eiifleTF&iielBforCoach,Wa^onft&Titomo^ileUBt. 
Any  size,  any  iliickncss,  witftsul  joining  or  splicitiff. 
We  also  make  veneers  wilh  absolutely  tvit/fr  /top/ 
glue  for  special  uses. 

SECUINE*AXFORD   VENEER   CO., 

W-iOO   PACIFIC  AVEItfUE.  JKR^EV  CITY,   N.  J. 

Cylinder  Castings  with  Flanges. 

Also    Complete  Sets  of  Castings  for   ij^,  2}{^ 
Z)i  H.P.  air-cooled  motors. 

SMITH    MOTOR  CO., 
54  and  56  M.  &  E,  R.  R.  Ave.,  Newark,  N.  J. 


THE  JUMP  SPARK  LEADS 

Glm  Thick 

1   Inoh  Jump  Spark* 

Wtlffbt,  Slba. 

DlmeiuloQi,  8x4x4  Ini. 

Patent  Al^plied  For. 

Cl  Fi  SPLIIDIIIIF]  Ipcciuti'es, 

V  TiDdewater  Bt,  New  Tork. 


Tiiere  is  no  dry  battery  equal  to  our  Eclipse  lor 
gas  engine  ignition  purposes;  size  6"  x  2%"  x  T/4'% 
voltage  1.55.  Wti  solicit  a  comparative  test  with  any 
other  dry  battery  to  be  had. 

NEW  EXCELSIOR  QRIT  BITTERr  MANyFAGTORY, 


103  GREENWICH  ST. 
NEW  YORK. 


CAN  TOU  BET  US  NEW  SUBSCRIBERS  ? 

Any  of  our  subscribers  who  arc  willing  to 
solicit  subscriptions  for  The  Horseless  Agh 
from  their  fellow  townsmen,  are  requested  to 
communicate  with  the  Editor. 


■XPERIMENTAL  AUTOMOBILE  WORK. 

IVEBY  CONVENIENCE.     MODERATE  CHARGES. 

iXCEPTIONAL  FACILITIES  AND  LOCATION. 

\Vc  are  open  for  a  manufacLurinji;  coi^tract  on  small 
engines  or  machinery.     Call  and  inspect  our  shop. 


GARDAIVI 

f  Block  ffom  Bridge. 


&    SON, 

45-51  Rose  St.,  N.Y.  City. 


AUTOMOBILES-Portable  HOUSeS-EXPERT  service 

Portable  ready-inailfl  tmuaeft  for   Autos.    Wind  and  rain  proof.    Cbeap 

}4)iJe9  neiiotlated  for  well  ku^iwn  types  ot  ADCnmabllee  for  foreign   ana 
ilinmcHliu  trad^. 
Krpert  Berrlcfl  rendereil  In  operating  ^asoUae,  Bteam  aail  H-leoirio  niotore. 

DUBOIS'  AUTOMOBILE  AOENCY, 

2a0  aROADWAV*  NEW  VORft^ 


SPECIAL 


TOt(HEO  METAL  PARTS  FOR  AUTOMO- 
BILES.  Matfe  to  order  from  ttotcfi  or 
aampt«.         t     :     :     :      '     :     :     .'     ."      ' 


DODGE    MACHINE    SCREW    CO., 
BOSTON* 

TOWNSEND  &   DECKER 

SOLIOITOBfl  OF  U,  8.  AND  FOaEJON  fATsKTS. 


Patents  specialty 


I4i  Broadway, 
Naw  York... 


MOTOR  VEHICLE  INVENTIONS. 

K.  □.  TOWITflKKD,  fonmarlr  Prin,  Ex'r. 

D.  B.  DKOKXft,  la.t«  Au't  Bx-r,  U.  B.  P&L  OIBo*. 


Seamless  Cold  DnwFi  Steel  Tubing 
Shells,  Cjillndefs  and  Tanb, 

DROP  FOROINOB  AND   RTEtL  STAMRINOS. 

JAIIEr.  STEIRNETr  I  GO.,  Dnxil  BHlldlae,  Plilidilphli,  Pt. 


For  Air,  Gu.  Staun..  Am- 

prwtturoandejplo^tTeg. 
^^DHmleu  Steel  T«t> 
ed    Tftokfl    of     BandiT' 
Dlumeun. 


AUTOMOBILES,  ^^""'"'  "**  *"•""*- 

REPAIRED,  STORED  43f  RECHARBED. 

SPECIAL  AUTOMOBILES  built  to  order. 

F.  A,  LA  fiOOHE  ^  00.,  13tb  and  Ktijbod  Sta.,  Saw  York, 

PARSELL   &  WECDf 

MODEL  MAKERS,  ^r::;!.'"'"'""""'"':'" 

Auloraobile  filtings,  vaporizers,  etc.,  built  to  order. 
Working;  drawings  made  from  sketches. 
Writt  Ipr  Parnp.hlet.  Ttltphgnt,  166  HttdUOA  Squ«r«. 

THE  FRANKLIN  MOOEL  SHOP,  ;|';",or"L.%"  •"**'' 

TKK  OKLV  PKRrCOT  4UB*TITUTK  FOR  LCATHIR  IS 

MOROCCOLINE 


NEVER  AFFECTED  BY  f;^,!""-^'^* 


{^:^;  LIKE  LEATHER 


Jail  thi  iblufTar  Aclamobllci.      Do  do(  UeilscdTN]  bj  ■'ortfalsBa  balMUsoj  wtkloh  da 
hdI  ihkku  Ihi-  merlU  «1  HorMMLn*.    flcnd  bi  SihiMl. 

BOSTON    ARXIFICIAL     LEATKRR    CO. 

Ik  BAST   ISth  STRIBT,  NIW  YORK 


■  ui  jiuie  ^  isao. 
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Sft 


Geoera.tor  Vil«s,  2  to  4  H.  P.*  $5.00, 

hCcQCTAtor  Valves,  5  to  8  H.  P.,  $7.00. 
Jump  Spark  Plugs,  $3.00.    Contact,  $2.50. 
Runmjig  Gear  Drawings,  $3  00. 
Carbureter,  $10.00. 
Send  P.  O.  Order  to 
nOTOR  DESIGN  CO.,    Buffalo,  N.  Y. 

^  ATTENTION. 

^■^  Castings  of  Gasoline  Motor  described  in  The 
Explosive  Motor  Number  of  this  paper.  Also  other 
sties — stationary,  marine  and.  vehicle  motors — rough 
or  partly  finished.  LOWELL  MODEL  CO,,  Box 
393,  Lowell,  Mass. 


COMPENSATING 

FOR  DIFFERENTIAL  DRIVE. 


BEVEL 


ALL  KINDS  AND   SIZES  QF 


GEARS 


^^. 


'^'p! 

*'«;!«'-=:' 


•TtlL 
BALLS. 

SPECIAL 

DIRIVE 
Ute  CHAIN 
jC  WITH 

HAMDCNED 

MIVETS 

AND 

SLEEVtS. 


rtg  Jan. 


I 


SPROCKETS. 

BOSTON  GEAR  WORKS,  154  Purchase  St,  BOSTON,  MASS. 


N.  Y.  K.  O.  E. 


Our  launches  are  run  by  kerosene.  No  inflam- 
mable gasoline.  Lowest  cost  of  running.  Send  for 
our  catalogue. 

ITEW  ToitE  ^£BosEir£  Oil  ENaiiTE  Do., 

31    Burllnar  Slip,  New  York. 

CAS    ENGINE    CASTINGS. 

Rotigli  or  Ffnlslied. 

Rclerencc — Ouo  Gas  Engine  Works,  Philadelphia,  our 

largest  customer. 

EKIE    FOUMDRV    CO.,    Eric,    Pa., 

1350  1300  W,  liSth  St. 


4 


...ASHTON... 

Pop  Salttj  Valres,  Cylinder  Relief 
Valves,  Steam  Gauges^  Automatic 
Vi^ater  Gauges  acd  Gauge  Cocks 
for 

STEAM   VEHICLES. 


THE  ASHTON  VALVE  CO..  271  Franklin  St.,  BoMon,  Meu. 

riZI  LIbQflir  Slr««t,  Nfew  Tirh. 
;:  itiiU  Fllb«r1  Slr»l,  Phll«4l«lph1l, 

(2ia -•^ 


BRUGHES: 


Automobile  Patents 
Exploitation  Company 

UNDERTAKES: 

The  manpfaciure  ot  Automobiles  and  Moior-Cycles. 

The  eKamitiatioti  of  Automobile  patents. 

To  enlist  capital  for  the  development  of  inventions. 

FURNISHES: 

Spcctalisia  to  make  thorough  exami nations  of  patents. 
Expcns  to  test  motors  and  automobiles. 
Opporlunitiea  to  inventors  to    presient  properly  their 

propositions  to  concerns  wltUng  to  consider  and 

to  undertake  the  same. 

PURCHASEe: 

All  meritorious  pate:nls,  ticensea  and  tnvenlions  re- 
lating to  motnr-cyclcSt  moton,  gears,  automobiles 
and  tEieir  parts^ 

■*» 

lUTOlBILE  PITENTS  EXPLQITITION  GOMPANY, 

37   WILLI4M    STREET, 
F.  B.  HYDE^  Secretary-  NEW  YORK,  N.  Y. 


iMacff0a:8f:Kg»a>:e»acefflce:8:eac^^ 


■  a  Lakt  Stmt,  Chluga,  III. 


ACETYLENE 
MOTOR.. 
+    NUMBER 


JUNE  20. 
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Pacts  About  Storage  Batteries. 


By  Isaiah  L.  Roberts. 

other  information  on  this  subject  bv 

WELL-KNOWN  EXPERTS  CONTAINED  IN  OUR 


STORAGE    BATTERY    NUMBER,      issue   of  September  27th. 


PRICE.    10   CENTS* 


Why  iry  to  slick  things  wiih  somt- 
thine  that  doesn't  sticks  Huy  MAJOR'S 
CEMENT;  you  know  It  sikka  Nothing 
breaks  away  Irom  it.  5iick  to  MAJOR'S 
CEMENT.  Huy  once  you  will  buy 
fiircver.  There  is  nothing  as  gtiod  ; 
(iun't  believe  ilic  substituLer. 

MAJOR'S  RUBBER  and 
MAJOR'S  LEATHER. 

'I'ivn separate  cements — the  best.   Insist 
on  having  thtm, 

15  and  2<;  cents  per  bottle  at  all  druggiaiB. 
MAJOR  CEMENT  CO..  NEW  YORK  CITY. 


<£ 


AMERICAN" 


Storage  Cells   .    . 

ABE    THE   BEST. 
For  Electromobiles  and 
Ca&  Engine  Ignition. 

American  Battery  Company, 


Eatulismed  ^&5&. 


J6&  SOUTH  CitNTOn  STflift.  CfltQAOO. 


BUV  OF  THE  MILLSI 


Afftntt  fw  Cloth  a/>ii  Sllll  WU>. 


WHIP  CORDS. 

Our  Automobile  Red  for  Hotor  V«Ucl6  LlaJAffS  la  our  L&t«st  navBltr* 

C.   COL£S  DUSENBURY  &   SON,  Jfgents. 

Corner  Broatfwa/  and  Wa/k^r  Street, 

WrltB  far  I^ic*.  ttEW  YOBK. 

KITTS  LOW  WATER  ALARM 

FOR  rOUH  LOCOimOBiLE. 
Avoids  all  Dang'cn     Write  for  Blue  Print  and  Pric^. 

KITTS  M'F'G  CO,,  Oswego,  N.  Y. 

Graphite  Lubricants, 

ALL  KINDS,  ACCORDINO  TO  WANTS. 

Ay*cla1  proHrktloDi  for  Ge*»  ai  Blactrlc  kf^tori  %aA  for  Cy11lld*n  •( 
HOtQt  £tl2lti6a.    Bcftd  ittX  ClKttlBri  aod  Pflte*. 

Joseph  Dixon  Crucible  Co.,   -  Jersey  City,  N.  J. 

Any  Lif  our  subscribers  who  are  wilting  to  Solicit  BUbscriptioiliB 
[or  The  HoRSti.tss  Agk  from  Ihelr  fellow  lownsmen  are  re- 
quested to  communicate  with  the  Editor,  as  we  are  desirous  of 
enteriag  iato  business  relations  with  such^parties. 


STAMPS   OR   COIN. 


GOOD  HOflOS  LITEHBTURE. 

Send  for  a  copy  of  "A  Plea  for 
Goud  Roads,"  cunlaining  addresses 
of  speakers  at  the  recent  Good 
Koads  meeting  of  the  Automobile 
Club  of  America,  and  use  tt  in  the 
cause,  ,..,.. 

ALBERT  R.  SHATTUCK,  Cli«irm*D. 
Good  Roads  Committee^ 

Waldorf-Astoria,   New  \  oik. 

~  "    "  Dust  and 


MUD 


Dirt 


Will  soon  Tiiin  gears  and  other  running 
parts.     Protect  ihem  with 

ALUMINUM  CASES 

Wc  make  liiem  in  large  quantities.  Write 
us.     All  kinds  of  Aluminum  Work.     . 

THE  HILl,  WHITNEY  t  WOOD  CO.,  "«^Ki'r 


f*  VICTORIA*" 


Eberhardt's  Patent 

ENTIRELV  AUTOMATIC 

GdR 

Conine 

MICHIIIES 

WITH 

Eb«rhsrdl'*  PiUnt 

"Hidial  Duplii" 
Gang  Cuttan, 

9b>ioteetb<LilAb«d 
at  oaoe. 

QDULD  A 
EBERHARDT, 

H<WARIC»  L  I- 


IB.  Jbiw  1  IMO. 
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IRON  BRIDGE 
Co. 

OurNewPJantatPMsAur^APa. 
wi//ifem  openat/ott  during  June 

We  are  now  taking  confrads  for 
ffomptS/i/pme/ttaflerJu/t/ffrst 

on  all  classes  of 
Steel Brfd£es,Bu//d/ngs.Roofi, 
Girders.  Columns  and Straihrral 

Materia/  fitftntA/sP/ant. 


OFFICES 

200   E^iuiTABLE   Building  -  Bosto/v  mass. 

SaO     B  ROADWAY -A'flV  YORK. 
9lO  STEPriE,N  CiRARO  Bu  I  LDINC -PjV/^^l^fZ/w/yt  ft4. 


WORKS 

East  BettuN  conn,  Pittsouscn  Pa 


wt^m^ma 
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RIGS  THAT  RUN. 

THE    KIND    YOU     HAVE     BEEN     LOOKING    FOR. 

COMPACTp    DURABLE,    EASILY    MANACEDf 

BUILT     TO      LAST.        IF   YOU     ARE     AT 

ALL      INTERESTED       IN      SUCH       A 

y'  VEHICLE,  WRITE  AT  ONCE  FOR 

CATALOG     TO 

SAINT  LOUIS  MOTOR  CARRIAGE  COMPANY, 

121  I-I3-I6-I7-I9  Vandeventer  Ave.,  ST.  LOUIS,  MO.,  U.  8.  A. 

"  Early  Ordera  Secura  Earlv  Deliveries." 
Pannaylvanla  Repraaentatlve,  A.  B-  CUMMER,  6i0  Draxel  Bujldiny,  Ph'iacteiphia- 


DURYEA  Vehicles  are  Built  for  Service* 

QPP\7TP1h  a  pit  TTV  Ii  is  one  thing  to  build  a  vehicle  thai 
Oi::i\V  lV.-ii:.JTJ->iJ^l  l  I  *  wm  mti  and  another  to  build  a 
vehicle  that  will  cuntinue  to  run.  DURYEA  vehicks  are  die  result  of  a  decade 
of  experience,  during  which  tiine  many  different  iveights  of  vehicles  have  been 
tried,  and  tb'f  result  ID-day  is  offered  lo  the  public.  They  have  lar^^e  did,  which 
insure  lorg  life;  Large,  slrong,  Wooden  wheels  insuring  easy  and  safe  riding  ; 
long  spring?,  strongly  constructed  bodies,  deep  luxurinus  upholstering  and  wide 
seats.  They  arc  iow  lo  the  ground,  which  makes  them  easy  to  mount  and  dis- 
mount. All  these  thinjjs  interest  you  if  you  want  value  lor  your  money.  The 
Lildcsl  automobiles  in  America  to-day  are  DURYEA  vehicles  and  they  are  slill 
running-  They  are  built  fur  service  and  satisfaction,  Occasionally  a  second* 
hand  one  is  taken  in  trade-     U  interested,  write^ 

We  »ell  aho  inotors,  chains  and  some  other  supplies^     Address 

DURYBA,  READING,  PA.,  PEORIA^  ILL,,  or  LOS  ANGELES,  CAL. 


TRANSMISSION  GEARING.. 

FOR  AUTOMOBILES. 

Change  of  Speed  by  Brakes. 
No  Gears  Running  at  Normal  Speed. 


Two  Speeds  and  Reverse, 
No  Shocks* 


NEAT. 
COMPACT. 


STRONG, 
EFFICIENT. 


No.   I,  4  to  5  H.    P.J    fs  in,  Long,  weight  35  IIjs, 

THE  shaft  is  continuous^  and  may  be  driveti  direct  from  the  motor  shaft.     The  left-hand 
brake  operates  the  reverse,  which  Is  at  slow  speed.     The  brake  next  to  it  operates  the 
slow    speed    ahead.      The  sprocket    wheel    drives    the    axle.      The    friction    clutch    at 
the  right  locks  the  whole  system  and  drives  it  at  the  speed  of  the  shaft.     A  pinion  maybe 
used  instead  of  sprocket  if  desired.     Lubrication  by  oiler  on  the  end  of  the  shaft. 

17    STATE    STREET.     NEW    YORK" 


THE  UPTON  MACHINE  CO., 


WHITE  TO  US. 


Works  At  BEVERLY,  MASS. 


:U,1900; 
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•  4* + 4*  4*  •H*  4*  4*  4*  4*  4' 4*  4*  4* + 4*  4*  4*  4*  3? 

(Chicago  Motor    _^J 
Vehicle  Cc.,-^- 

PRACTICAL  VEHICLES  THAT  DO  WHAT  IS 
EXPECTED  OF  THEM. 


agsaaBSW88»ggsssssss8sswiiRwwKsa«s 


'ih 


rr^ 


^WSSSSSSSffiSiSISglg^Sif^if^t^iSii^^ 


Forty  different  styles  of  bodies  may  be  used  on  one  gear.    ||2» 
Can  be  changed  from  business  to  pleasure  in  lo  minutes. 
Power:  Hydro-Carbon-;  ordinary  stove  gasoline. 
One  lever  controls  everything. 


ILLUSTRATED  CATALOGUE  MAILED  FREE. 


Chicago  Motor  Vehicle  Co.,  Ltd.  T 

341    WABASH   AVE..  i 


Factory : 

HARVEY.    ILL. 


CHICAGO,   ILL, 


«it#«iSi*M#  «<i#  M*  M#4S#  4M  Mi#  ^p*V*  M««M*M  ^{^  «{>•  *p  ^V  4*^% 


mm 
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Val.  6,  Ko.  11,  Junel 


STEAM  BOILER  NUMBER 


MBER  6th.  1899. 


NT  LOU 


Symposium  of  Steam  Vehicle  Engineering. 


Dealing  thoroughly  with  this  most  interesting 
problem  as  related  to  vehioles. 


LEADING    ARTICLES. 

Steam  Boilers  for  Motor  Vehicles,  by  R.  I.   Clegg. 

General  Data  on  Steam  and  Fuel,  by  A,  H. 

Advantages  of  Circulation,  by  S,  D,   Mott, 

Efficiency  of  Small  Boilers,  etc.,  by  A.    M.   Herring, 

Automobile  Generators  Under  the  Law,  by  Perry  B.   Rawson* 

Considerations  in  the  Design  of  Vehicle  Boilers,  by   P.   M.   Heldt 

Shell  or  Water  Tube  Boilers?  by  Wellington  P.  Kidder. 

Boiler  Feeding   Apparatus,  by  R.   L  Clegg, 

A  Practical  Method  of  Utilizing  Exhaust  Steam,  by  Edwin   Kilburn, 

Oil  Fuel  Burners,  by  R,  L  Clegg. 

A  Coil   Boiler  for  Automobiles,  by  W.  H.  Wakeman. 

The  Elihu  Thomson  Flash  Boiler  and  Steam  Vehicle  System,  by  L.   H, 

Design  for  an  8  H.  P,  Water  Tube  Vehicle  Boiler,  by  H.  K,   Burr, 


Vehicles,  Boilers  and  Engines  described  and  illustrated 

64    PACEa.  56    CUTS. 

PRICE,     10    CENTS,    STAMPS    OR    COIN. 


•UBSCRiBE    FRONI    THtS   NUMBER, 
•a.OO  A  YEAR  <M   ADVANCE. 


THE    HORSELESS   AGE, 


160    NASSAU    STREET,    N.    V. 


ko.  n.  Jnse  13,  UWX 


THE   HORSELESS   AGE. 


TELEPHONE,  lGd  JOHN, 

M.  R.WINN'S 

DEPOTS  FOR  SUPPLIES: 

\143   m*(0£H   LANE,  MEW  tO/iK, 
SPmftDFlELD.  MASS. 
BHIDGEPOHT,  COMK. 


Winn's  Automobile 

SPECIAL  niQH  FIRE  TEST  CYLINDER  OIL 


GASOLINE. 

OIL  FOR  CYLINDERS. 

OIL  FOR  BEARINGS. 


FOR  AIR  COOLED  ri0T0R5.  order,  ^rompllj  A.Ltd.d  Co. 


Gasoline 
Engines 


built  and  used  for 
Automobile  pur- 
poses. 

GUARANTEED. 

Single   and  Double 

5  H.  P.  Single   Cylinder,  $225  Com- 


Cylinders. 

■  MUFFLERS  that  MUFFLE,  $i2. 

■  TRANSMISSION    DEVICES,    Two    For^ 
"ward  and  One  Reverse  Speed  with  Band  Brake, 

THREE  STYLES  of   RUNNING  GEARS 

Kd  All  Kinds  of  SUPPLIES. 
AUTOMOBILE  SUPPLK  CO., 
18.  3209  Wafthington  Av»..       ...       ST.  LOUIS,  MO. 

<    li  TOUR  TOWN,  FROM  TOUR  FRIENDS^ 

^■^  will    you    solicit    subscriptions    for    The 

^^^HH  Horseless    Age   on    a  commission  basig? 

^^1  If  so,  write  the  Editor. 

Subscribers  who  are  willing  to  act  as 

LOCAL  SUBSCRIPTION  AGENTS 
for  The  Hdhselkss  Age,  on  a  commission,  basis,  arc 
requested  to  communicate  with  the  Editor. 


I 


THE 

GEOnETRIC  LINE 

Of  tools  for  screw  machine  work  are  used  and  recom- 
mended by  all  leading  manufacturers  because  they 
possess  so  many  points  of  superiority  over  old 
methods. 

If  you  are  interested  in  screw  machine  work  of  any 
kind  it  will  pay  you  to  investigate  this  line  of 

Adjustable  Self-Opening  Screw  Cutting  Die  Heads, 
Adjuaiabie  Co/hpsing   Taps,  and 

Adjustabh  Nolhw  Milling  Tools, 

MvniifBclured  by  tbe 

GEOMETRIC  DRILL  CO., 

Westville,  Conn.,  U.  S.  A. 


^t^m 


DESCRfFTfWE 

MATTiR  ON  DEMAHD. 


OAN  TOU  OET  US  NEW  SUBSCRIRERS  ? 

Any  of  our  subscribers  who  are  willing  to 

solicit  subscriptions  for  The  Horseless  Age 
from  their  feSlow  townsmen,  are  requested  to 
communicate  with  the  Editor. 


WANTED. 

Special  contributors  to  The  Horseless  Age  on 
all  important  subjects  relating  to  Motor  Vehicle*. 
Fair  compensation.  Address  The  Horseless  A-^e, 
150  Nassau  Street,  New  York, 


CO. 


1971  Colunibu* 


■    AUTOMOBILE    STORAGE    AND     REPAIR 

■  THE  HORSELESS  STABLE, 

^  57    WEST   66th    STREET,    st.  Nicholas  Rink  Building.    NEW    YORK. 

HOUSE.    CARE.    REPAIft   AND    INSPECTION.  BATTERIES    CHARGED    AND    SUPPLIES   OE  ALL  KINDS  FURNISHED. 

TRANSIENTS   ACCOMMODATED. 

ThalA.  3.  &  B,  CO,  AFTOMOBILE  OIL,  For  Sale  Here.— Price  per  gallon  oan,  $1.00. 


THE   HORSELESS   AGE.  voi.  e,  n^.  ic: 

A   PERFECT   AUTOMOBILE   EQUIPMENT. 


THE 


EMPIRE  BALL-BEARING  AXLE 


AND 


ROBERTS'   WHEEL. 


PATENTED. 


M  tint'  axh,  tfwnughfy 
tested  by  actuai  use 
under  cH  classes  of 
rBhiQ/99.  gtring  perfect 
aat/afacti$a. 


Etpeeiaftf  ttdnpfe^  te 
autcmobi/es  and  heavy 
trucks,  ftamas  ot 
Ui6rs  and  tes  Umo/i/al» 
turnithed  on  applicu- 


NONE  SO  NEAR  ANTI  FRICTION. 

SUPERIOR  TO  ANY  OTHER  AXLE   FOR  ALL  KINDS  OF 

MOTOR    VEHICLES, 


AXLE    DEPARTMENT. 


THE  CHICAGO  SCREW  CO., 

Address  all  coininunicatlons  to  the  Company. 


CHICAGO,  ILL. 


Send  for  Catalogue. 


gcfC63acaceagcecfefagc8yc^^ 


ACETYLENE 


HAS  THE  GREATEST  HEATING  VALUE 
OF  ANY  GAS  KNOWN    .    ,    .    . 


The  Acetylene  Motor  Number 


will  tell  of  its  possibilities  and  its  limitations,  bow  it  is 
produced  and  what  it  costs,  and  what  has  been  done  to 
date   towards    utilizing  it  in  explosion  engines.      .      .     . 


Price  TEN  CENTS,    Stamps  or  Coin. 


Xnnc  13;  nOO. 


THE  HORSELESS   AGE. 


STEAM 

BOILER 

NUMBER 


DECEMBER 

6th 


Improved  Milling  Machines. 


9 


TEN  SPECIAL  ARTICLES 


BY 


r  Leading  Engineers  and  Inventor?  on  ihe  Swam  Boiler 
as  related  to  Vehicles,  treaiing  the  subject  thoroughly 
aail  sbowmg  bow  steam  can  be  most  successfully 
applied. 


10  GENTS,  SUMPS  Oft  COIN. 
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The  Acetylene  Motor  Number. 


The  following  are  Lhe  titles  of  some  of  ihe  articles  that  will 
appear  Id  the  Acetylene  Motor  I^umber,  June  so:  *' Acet^kne 
and  Alcohol  veisua  Gasoline  as  Fuels,"  by  Isaiah  L.  Roberts  ; 
"  Will  Acetylene  be  the  Coming  Power  for  Mptor  Vehicles?"  by 
D.  N.  Long:  "Acetylene  and  \li  Adaptability  as  a  Motive 
Power  for  Vehicles,"  by  E.  C.  Oliver;  "Acetylene  Generators 
for  Motor  Vehicles."  by  W.  F.  Cooper. 


Concerning  *'Buk5." 


The  assertion  of  our  correspondent,  "E.  T.  B.."  m  last 
week's  Horseless  Age,  to  the  effect  that  no  mechanism  within 
the  range  of  his  experience  was  so  given  (o  developing  new 
varieties  of  "bugs"   as.  gas  and  gasoline   engines,  does   not 


greatly  malign  these  interesting  macliines.  We  fancy  that 
moat  of  our  readers  will  have  little  difficulty  in  agreeing  with 
"E.  T,  B/s"  opinion;  and  if  their  experience  has  been  with 
perfected  engines  and  not  an  experimental  one,  they  will 
probably  concur  likewise  in  the  opinion  that  the  smallest  part 
of  the  "bug"  difficulty  is  to  eradicate  the  insect  when  found. 
The  best  gas  engines^  especially  in  large  sizes,  are  remarkably 
fr*e  from  aberrations  of  this  sort,  and  as  they  a,re  under  the 
constant  care  and  inspection  of  regular  attendants,  it  is  sel- 
dom that  their  ailments  prove  seriously  perplexing.  More- 
over, they  have  one  advantage  over  gasoline  engines  in  that 
th-^y  are  rid  of  the  vaporixing  problem;  and  as  the  gas  which 
they  use  is  more  nearly  equal  in  density  to  the  air  with 
which  it  is  mingled  than  is  gasoline  vapor,  its  complete  dif- 
fusion is  disiincily  a  simpkr  matter. 

The  small  gasoline  engine,  however,  has  its  share  of  "bugs," 
and  these  are  not  made  fewer  when  it  is  put  on  wheels  and 
sent  out  on  the  road.  If  the  engine  is  well  designed,  it  usually 
needs  only  a  little  intelligent  care  to  locate  them,  and  the 
correction  of  the  fault  is  ordinarily  a  small  matter.  "E.  T. 
B.'s"  experience  was  a  ralhcr  exceptional  one,  although  plenty 
of  Wires  have  broken  And  will  continue  to  break  without  flying 
asunder,  the  tnstilation  or  external  pressure  retaining  the 
broken  ends  in  proximity  and  occasional  eontact.  It  is  to  be 
noted  that  this  particular  difficulty  ia  not.  strictly  speaking, 
chargeable  to  the  engine  itself,  and  it  might  happen  as  easily 
with  one  engine  as  with  another.  Otxe  very  common  aberra- 
tion in  small  gasoline  engines,  and  one  which  is  not  external 
to  the  engine,  is  not  mentioned  at  all  in  the  article  of  Mr. 
Cooper.  We  refer  to  the  excessive  prolongation  of  combus- 
tion. The  article  referred  to  really  dealt  mainly  with  the  con- 
ditions requisite  to  produce  ignition  with  something  approach- 
ing to  full  power;  and  as  it  was  addressed  chiefly  to  the  users 
of  launch  engiHes.  in  which  lo  per  cent  more  or  ksa  in  the 
power  makes  very  Eittle  diflference  in  the  speed  of  the  boat. 
the  omission  of  the  (in  thai  case)  superRuotis  refinement  was 
not  unreasonable. 

Nevertheless,  too  slow  combuation  is  quite  as  bad,  from  the 
view-point  of  economy,  as  loo  rgipid  combustion  and  it  con- 
tains possibilities  of  trouble  in  the  running  of  the  engine  which 
do  not  appear  in  the  other  case.  A  very  common  nuisance 
with  small  engines,  and  especially  with  two-cycle  engines,  is 
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"back  firing."  As  has  been  pointed  out  by  our  contributors, 
this  may  often  be  caused  by  improper  seating  of  the  inlet 
valve;  and,  however  caused,  the  preventive  usually  applied  in 
four-cycle  vehicle  motors  is  the  wire  gauze.  This,  however, 
is  hardly  practicable  in  two-cycle  motors,  which  are  peculiarly 
subject  to  the  fault;  and  we  believe  that  a  search  for  the  root 
of  the  difficulty  will  usually  disclose  that  It  is  due  to  the  fact 
that  the  combustion  is  not  completed  when  the  inlet  port  is 
uncovered,  and  that  in  consequence  the  fresh  entering  charge 
takes  fire  from  the  old  one.  In  this  case,  naturally,  to  cure 
the  disease  is  better  than  providing  any  quantity  of  gauze 
plates  to  arrest  the  symptoms;  and  this  can  be  done  either  by 
advancing  the  ignition  or  by  securing  a  more  perfect  mixture. 

The  Editor  recalls  a  little  3  x  4  in.  two-cycle  engine,  the 
first  one  built  of  its  particular  make,  which  gave  its  inventor 
an  enormous  amount  of  trouble  in  the  first  few  weeks  after  it 
was  put  together,  by  "back  firing"  about  every  other  min- 
ute when  run  with  gasoline.  If  the  brake  (a  board  under  the 
fly-wheel)  was  promptly  released,  enough  fresh  air  was  drawn 
into  the  crank  case,  before  the  motor  stopped  entirely,  to 
enable  it  to  pick  up  again;  but  it  could  not  have  been  trusted 
to  run  a  popcorn  shaker  if  left  alone.  This  same  engine 
worked  perfectly  with  gas,  and  after  all  hafids  had  scratched 
their  heads  over  the  conundrum  for  some  time,  and  after 
(apparently)  every  conceivable  expedient  had  been  tried  with- 
out success,  some  one  began  watching  the  exhaust  end  of  the 
motor.  It  was  then  noticed  that  when  gasoline  was  burned 
a  blue  flash  was  visible  inside  the  cylinder  at  the  instant  when 
the  exhaust  port  was  uncovered  by  the  piston,  while  when 
gas  was  used  no  such  flame  appeared.  The  inference  was  ob- 
vious. The  carbureting  device  (subsequently  perfected)  was 
then  exceedingly  crude,  and  the  mixture  was  therefore  irreg- 
ular, probably  too  rich,  and  far  from  homogeneous.  As  the 
development  of  a  perfect  vaporizer  is  not  the  work  of  a  day  or 
two.  and  as  a  short  cut  was  necessary,  the  ignition  was  slightly 
advanced.  The  change  amounted  to  less  than  4  deg.  on  the 
crank  circle,  but  it  was  enough  for  the  purpose,  and  the 
engine  never  "exploded  back"  again. 

The  familiar  liability  of  two-cycle  motors  to  "explode  back" 
when  throttled  and  running  light  is  doubtless  due  to  the 
same  cause,  as  a  mixture  largely  diluted  with  burnt  gas  will 
burn  much  more  slowly  than  a  pure  one;  but  it  may  be  due 
also  to  variation  in  the  proportions  of  vapor  and  air,  if  the 
vaporizer  be  poorly  designed. 

A  more  occult  "manifestation"  which  once  came  to  the 
Editor's  notice  was  that  of  a  6  x  12  in.  stationary  engine. 
This  engine  had  an  overflow  cup  mounted  on  the  cylinder 
head,  adjacent  to  the  inlet  valve,  and  the  gasoline  was  in- 
troduced to  the  air  stream  by  gravity  instead  of  by  suction, 
the  gasoline  orifice  being  pierced  in  the  seat  of  a  small  conical 
valve  which  was  opened  by  the  same  cam  that  opened  the 
inlet  valve.  The  gasoline  therefore  entered  the  air  stream 
only  a  couple  of  inches  before  the  inlet  valve  was  passed,  but 


nevertheless  "back  firing,"  though  not  extensive  enough  to 
do  damage,  was  annoyingty  frequent.  Time  passed,  experi- 
ments were  made,  and  the  back  firing  was  stopped.  The 
engine  was  sold,  and  the  inventor  was  asked  how  he  did  it. 

''Jammed  a  piece  of  wood  in  the  air  suction  pipe,"  he  re- 
plied.   "It  stopped  it  dead." 

No  explanation  was  offered  of  the  seemingly  inconsequent 
result  of  this  simple  manoeuvre,  and  the  Editor  confessed  him- 
self mystified.  After  much  reflection,  however,  it  occurred  to 
him  that,  as  the  effect  of  the  obstruction  would  be  to  increase 
the  vacuum  in  the  pipe,  the  needle  valve  controlling  the  gas- 
oline orifice  would  need  to  be  partly  closed  to  offset  the 
greater  suction,  and  the  gasoline  would  flow  in  a  smaller  antC 
sharper  stream,  which  would  mingle  it  more  thoroughly  with 
the  air  and  lead  to  more  rapid  combustion.  As  the  air 
passage  was  not  so  formed  as  to  give  the  air  any  extra 
velocity  at  that  point,  it  seems  quite  reasonable  to  suppose 
that  before  the  change  the  gasoline  had  trickled  instead  of 
spraying  into  the  air;  and  with  an  irregular  mixture  and  not 
too  early  ignition,  some  flame  might  easily  have  lingered,  out 
of  reach  of  the  exhaust  valve  (which,  like  the  inlet  valve, 
was  in  the  cylinder  head),  long  enough  to  ignite  the  fresh 

piixture. 

♦ 

The  Qordon-Bennett  Cup  Race. 


The  date  of  the  Gordon-Bennett  race  (June  14)  is  an- 
nounced as  definitely  settled,  and  unless  something  wholly 
unforeseen  occurs  it  will  have  been  run  off  before  this  issue 
of  The  Horseless  Age  reaches  most  of  its  readers.  The 
course  is  about  350  miles,  being  as  follows:  Paris,  Etampes, 
Pithiviers,  Montargis,  Nevers,  Moulins,  La  Palisse,  Roanne, 
Villefranche  and  Lyons.  It  is  probable  that  the  start  will 
take  place  from  Versailles,  and  excellent  roads  will  be  en- 
countered throughout  the  route,  although  the  level  nature  of 
the  course  gives  way  to  a  hilly,  if  not  mountainous,  route 
after  Roanne  is  passed. 

May  the  best  machine  win.! 


De  Dion  Motors  at  Waltham. 


We  sh«w  opposite  a  photograph  of  the  tandem  ridden  by 
Henshaw  and  Hedstrom  and  fitted  with  a  De  Dion  motor. 
It  is  declared  by  them  to  be  the  fastest  motor  vehicle  in  the 
world.  At  Waltham.  Mass.,  in  the  Memorial  Day  races, 
these  motors  were  fitted  to  the  winning  tandem  of  every 
event  run,  including  the  5-mile  motor  race,  which  was  won 
in  the  time  of  7  m.  36  s.,  with  the  nearest  competitor  half  a 
mile  behind. 


Gasoline  vehicles  have  been  introduced  in  Algeria  and  the 
Soudan,  and  La  France  Automobile  has  lately  published  an 
extended  series  of  articles  describing  them,  with  numerous 
photographs  showing  these  vehicles  on  desert  sands,  in 
Oriental  streets  and  under  the  novel  shade  of  palms. 
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The  AutofnobHe  Wagon   for  Heavy 
Duty.* 


By  Arthur  Herschmann. 

Taking  tip  the  different  propelling  agencies  which  have  been 
e'xperimentcd  wilh  so  far.  we  find  that  almost  every  known 
motive  power  has  been  tried.  Steam  was  empfnyed  as  early 
a*  i>8jo,  and  riich  wagons  were  built  hy  the  wojld-renowned 
Ericsson  and  Tangj-es  in  England,  and  even  James  Watt  Is 
said  to  ha\'e  constructed  a  steam  carriage.  With  the  low  steatn 
pres&ures  then  available,  poor  road-d,  and  ditficultief  with  un- 
reliable material  and  workmaii^sliip,  it  ts  not  surprising  that 
the  mailer  was^  allowed  to  drop.  The  next  experimenis  were 
in  the  line  of  oil  engines,  followed  by  electric  vchicfes.  com- 
pressed air.  carbonic  acid  and  the  revived  steam  carriage. 

N'aluraEly,  in  this  country,  leading  the  world  in  clectrieal 
subject!;,  expectations  were  greatest  with  electric  vehicles. 
The  electric  equipment  renders  a  vehicle  clean  and  easy  to 
operate,  These  vehicles  can  be  made  to  answer  the  require- 
ments of  running  on  smooth  city  roads.  The  suitable  cnm- 
mutalion  of  battery  cells  provided  in  these  vehicles,  effected 
through  interconneciinn  of  contacts  on  the  "controller," 
afTords.  together  with  the  series  and  multiple  arrangement  of 
the  motor,  some  fle-xibility  in  the  power  and  speed  conditions 
of  the  machine.  There  arc.  however,  inherent  disadvantages 
tp  the  Use  of  h.-ilteries,  which  gfo«-  prohibitive  in  a  motor 
wagon  intended  tn  carry  heavy  wcrghc?  over  a  long  dinlancc. 
It  i*  common  experience  that  on  rough  roads  the  pnni5.hment 
is  more  than  the  batteries  can  stand,  and  where  we  liavc  a 
case  of  heavy  loads  tn  be  carried,  neccsfilating  the  use  of  steel 
tires,  we  can  weH  say  that  at  this  phase  of  the  evolution  the 
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battery  makes  the  electric  tnitk  an  impossibility.  It  would 
lead  too  far  to  enter  minutely  into  the  matter  of  cost  of 
operating  electnc  wagons,  but  it  may  be  stated  that  the  best 
traction  cell  has  only  a  capacity  of  about  ?  watts  per  pound  of 
its  weighty  and  with  this  as  a  basis  one  can  soon  calculate  how 
much  dead  weight  a  wagon  would  have  to  carry  to  propel  a  big 
load  over  a  long  distance  with  one  charge.  The  "mainte- 
fiance"  of  batteries,  apart  from  the  actual  cost  &f  charging,  is 
seldom  spoken  of,  though  it  is  perhaps  the  it»ost  serious  item. 

Next  to  the  electric  wagon  we  saw  the  auto-tntck,  or,  bet- 
ter still,  heard  about  it-  It  was  stated  that  compressed  air 
trucks  would  soon  be  operated  in  considerable  numbers.  Now, 
while  it  cannot  be  denied  that  compressed  air  would  make  an 
ideal  motive  power,  we  have  still  to  look  for  a  complete 
revolution  in  the  construction  of  light  storage  tanks  to  render 
this  power  available  for  trucks,  granting  that  other  dis- 
advantages inherent  in  the  use  of  compressed  air  can  be  prac- 
Irc-ally  overcome.  Weight  for  weight,  stored  electricity  lends 
itself  more  readily  to  the  propulsion  of  wagons,  sitice  it  will. 
as  it  were,  "keep  pressure"  until  it  becomes  well  nigh  ex- 
hausted, while  (he  air  pressure  falls  gradually  as  the  air  Is 
drawtt  from  ihe  storage  tanks.  The  tank  weight  per  cubic 
foot  of  air  is  about  85  lbs.;  the  air  itself  weighs  ir  lbs.,  and  at 
a  000  lbs.  per  square  inch,  represents  0.27  h.p.  hour.  To 
heal  the  air.  considerable  weight  has  to  be  carried. 

Carbonic  acid  has  also  been  proposed  for  the  operntion  of 
w^agons..  but  it  suffers  in  common  with  compressed  air.  and, 
moreover,  the  raw  material  to  he  compressed  is  by  nn  means 
cheap. 

It  has  been  proposed  to  compress  tJluminating  gas  and  use 
it  for  the  propulsion  of  gas  motor  wagons.  While  the  radius 
of  the  operating  district  for  such  a  vehicle  would  be  evidently 
greater  than  with  the  other  storage  systems,  seeing  (bat 
about  iS  cu.  ft.  of  gas  at  normal  pressure  wmild  already  give 
I  b.h.p,,  while  about  as  many  ctihic  feet  of  air  of  200  lbs, 
pressure  or  of  carhrmJc  acid  of  a  high  pressure  are  required. 
This  system  has.  however,  the  disadvantage  of  seriously  com- 
plicating the  mechanism. 
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A  great  deal  of  experience  has  been  gained  with  oil  motor 
wagons,  though  chiefly  in  the  line  of  light  pleasure  vehicles; 
and  France,  in  which  country  there  are  many  thousands  of 
these  vehicles  plying,  has  led  the  world  in  their  exploitation. 

As  regards  freight  vehicles,  however,  no  important  results 
have   been   obtained   with    the   use   of   explosive   motors.     A 
motor  wagon,  on  account  of  its  great  weight  and  peculiarity  of 
operation,  must  have  an  abundant  supply  of  power;  so  great, 
in  fact,  as  to  puzzle  the  uninitiated  observer.    We  find  that  a 
load  which  can  be  easily  negotiated  by  one  horse,  calls  for  a 
power  equipment  equal  to  about  14  h.p.  on  the  part  of  a  motor 
wagon.    While  we  commonly  understand  that  r  h.p.  equals 
33,000  foot-pounds  per  minute,  we  should  consider  how  great 
the  work  of  a  horse  can  be  for  a  short  while  on  the  race  track, 
or  when  he  becomes  infuriated,  and  with  "blind  staggers" 
dashes  into  destruction.     A  horse,  when  required  to  pull  a 
heavy  load  out  of  a  difficult  position,  will  not  only  jerk  and 
lift  the  shaft  so  as  to  bring  the  wheels  out  of  a  rut  and  get 
them  on  a  level,  but  will  momentarily  exert  power  which  has 
been,  by  means  of  a  dynamometer,  shown  to  be  adequate  to  a 
performance  of  what  we  commonly  call  14  h.p.    Some  people, 
in  fact,  assert  that  the  horse  can  for  an  instant  by  far  exceed 
the  latter  figure,  but  we  may  be  well  contented  to  accept  this 
as  a  basis  of  calculation  for  the  supply  of  motive  power.    The 
same  horse  having  pulled  his  wagon  out  of  the  difficult  posi- 
tion, is  able  to  modify  the  output  of  his  energy,  propelling  the 
wagon  at  a  good  rate  of  speed  as  soon  as  he  reaches  better 
ground.    The  "speed-changing  device,"  which  should  as  nearly 
as  possible  emulate  the  peculiarity  of  the   horse's  muscular 
system,   is  still  the  greatest  problem  with  designers  of  oil 
wagons.    The  most  ingenious  devices  have  been  already  tried 
with  a  view  of  filling  this  gap,  and  with  more  or  less  success; 
they  consist  chiefly  of  such  elements  as  spur  and  bevel  gears, 
belts,  chains,  shifting  wheels,  expanding  pulleys  or  combina- 
tions of  some  of  the  above  devices  with  brakes  and  clutches. 
Even  hydraulic  and  electric  combinations  have  been  unsuc- 
cessfully tried.    An  oil  engine  to  run  a  motor  wagon  cannot 
well  be  designed  to  vary  in  speed,  at  least  not  in  a  wide  range, 
and  be  satisfactory  in  other  respects.     Its  construction  neces- 
sitates its  running  at  a  constant  speed,  while  the  speed  re- 
quirements of  the  wagon  wheels,  to  which  it  is  geared  up,  are 
ever  changing.    Clutch  and  shifting  gear  wheels  are,  therefore, 
essential  parts  of  every  oil  motor  wagon,  and  their  opera- 
tion, on  account  of  the  impact  of  the  moving  masses,  often 
gives  rise  to  serious  trouble.    Non- reversible,  an  oil  engine  is 
by  no  means  a  flexible  motor.    It  will  not  start  under  load,  and 
when  it  is  in  running  condition  it  is  very  dependent  on  an 
even  influx  of  its  explosive  mixture,  and  is  liable  to  come  to  a 
dead  stop  without  warning  when  its  capacity  has  been  suddenly 
overtaxed.    Anybody  who  may  have  gotten  stuck  with  a  motor 
vehicle  while  ascending  an  incline  will  appreciate  these  re- 
marks.    In  such  a  case  it  will  occur  to  him  that  it  is  very 
difficult  at  the  same  time  to  release  the  brake  and  start  the 
wagon  "ahead"  on  slow  speed.     It  need  hardly  be  said  that 
an  oil  vehicle  is  dependent  on  the  weather,  inasmuch  as  the 
action  of  the  carbureter  is  influenced  by  the  atmosphere.    This 
latter  idea  leads  to  the  subject  of  perfect  or  imperfect  com- 
bustion  and    its   attendant   outward    sign,   which   is   an   evil- 
smelling  exhaust.    The  good  behavior  of  large  oil  engines  on 
heavy  trucks  after  an  extended  period  of  running  has  not  yet 
been   satisfactorily  proven,  and  the  deterioration   due  to  the 
pounding  on  the  frame  is  a  serious  drawback.     The  general 
use  and  handling  of  large  quantities  of  gasoline  at  this  stage 
of  evolution  of  the  oil  engine  is  by  no  means  free  from  risk 


of  explosion,  and  there  is  some  danger  of  affecting  perishable 
goods  and  foodstuffs  by  the  odor,  which  would  naturally  per- 
meate them,  particularly  while  standing  at  the  express  com- 
pany's depot-t 

Having  thus  described  the  difficulties  with  which  the  electric 
and  oil  wagons  have  to  contend,  we  may  devote  ourselves  to 
the  steam  wagon,  with  which,  undoubtedly,  important  results 
have  already  been  obtained.  Before  entering  into  the  technical 
details  of  the  steam  wagon,  it  would  be  well  to  consider  the 
problem  from  an  economic  and  managerial  point  of  view,  since 
it  seems  that  with  the  best  constructed  motor  wagons,  pro- 
pelled by  any  power,  the  technical  aspects  are  still  subservient 
to  the  commercial.  We  have  found  the  steam  wagon  superior 
to  its  competitors  for  the  following  reasons: 

1.  It  has  the  greatest  load  and  mileage  capacity,  or,  in  other 
words,  radius  of  action. 

2.  Its  operation  is  independent  of  charging  stations,  and 
supplies,  necessary  for  the  operation  of  the  wagon,  can  be 
easily  procured  and  taken  aboard  quickly. 

The  operating  expenses  in  the  case  of  an  electric  (or,  in 
fact,  of  any  power  storage  system)  vehicle  grow  to  be  pro- 
hibitive as  soon  as  a  certain  ton  mileage  capacity  is  exceeded, 
tending  to  keep  such  an  electric  wagon  small  in  size. 

In  the  case  of  an  oil  wagon  such  economic  restrictions  to  the 
size  do  not  exist,  and  the  objections  to  an  oil  wagon  of  large 
capacity  are  more  by  virtue  of  difficulties  in  operation. 

With  steam  the  case  is  altogether  different.  The  tendency 
is  here  to  build  a  large  wagon,  since  with  a  steam  wagon  the 
weight  of  the  machinery  to  be  carried  docs  not  grow  even  in 
an  arithmetical  ratio  to  the  carrying  capacity.  One  advants^e 
found  in  the  operation  of  a  large  steam  w^^on  may  not  be  ap- 
parent to  the  casual  observer.  In  the  case  of  the  horse-drawn 
wagon  one  has  to  discriminate  in  loading  it  with  goods  which 
are  to  be  delivered  only  on  the  exact  route  covered  by  the 
wagon,  seeing  that  the  daily  carrying  capacity  of  a  horse  is 
limited,  while  in  the  case  of  a  large  steam  wagon  this  would  be 
less  important,  since,  as  will  be  shown  later,  the  percentage  of 
operating  expense  due  to  the  actual  cost  of  propulsion  proper 
is  infinitely  smaller  than  in  the  case  of  traction  with  animal 
power. 

When  I  submitted  my  first  report  to  the  Adams  Express 
Co.,  to  whom  I  stand  in  the  relation  of  mechanical  en- 
gineer, in  1898,  on  the  progress  made  on  motor  wagons,  it  was 
my  opinion  that  there  had  been,  up  to  that  date,  nothii^ 
constructed  likely  to  form  a  suitable  substitute  for  a  horse- 
drawn  wagon  but  a  steam  propelled  vehicle.  President  I*  C. 
Weir  then  remarked  that  there  seemed  to  be  less  difficulty  in 
constructing  such  a  wagon  to  do  the  work  of  two  horses  than 
to  construct  a  successful  substitute  for  a  one-hor^  wagon,*and 
I  believe  that  the  data  which  I  intend  to  give  later  cm  will 
convince  you  of  the  correctness  of  this  opinion. 

As  regards  the  construction  of  steam  propelled  wagons,  we 
find  that  in  spite  of  the  fact  that  steam  equipment  has  been 
known  for  many  generations,  and  wagon  building  has  been 
going  on  for  thousands  oi  years,  comparative  success  has  only 
been  obtained  within  the  last  few  years.  Scotte,  Serpollet  and 
De  Dion,  in  France,  were  the  first  to  revive  the  movement,  but 
in  the  last  few  years  more  progress  was  made  in  England,  in 
which  country  the  best  steam  wagons,  so  far,  have  been  pro- 
duced.   Easy  riding  wagons  have  been  constructed  for  many 


t  If  it  wera  possible  to  m&ke  a  practical  succcsi  of  an  ^  motor  wafon,  vaag 
crude  oil,  no  doubt  the  scope  of  the  oil  motor  wagon  far  kaavy  duty  wwild  b« 
considerably  increased.— A.  H. 
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years,  and  boilers,  steam  connections  and  engines  do  not  give 
mnch  trouble  on  rock  bottom  foundations,  but  when  wc  at- 
tempi  to  locate  engine  aad  boiler  on  a  wagon,  which  latter  they 
have  to  drive  without  suffering  from  the  shock  of  the  locomo- 
tion OD  rough  roads,  new  complications  arise  which  are  in- 
finitely more  important  and  troublesome  than  most  people  be- 
lieve who  have  devoted  themselves  to  the  study  of  this  sub- 
jecL  We  find  early  aticmpts  to  effect  this  compromise  in  a 
steam  vehicle  built  by  the  Ericssons  in  England  in  1830,  who 
placed  a  vertical  engine  on  the  rear  of  their  vehicle,  and 
coupled  it  up  with  a  long,  springy  connecting  rod  to  the  front 
wheels,  which  acted  as  drivers,  thereby  preventing  ejccessive 
shock  being  transmitted  from  the  wheels  to  the  engine. 

Wheels  in  themselves  are  far  more  important  problems  than 
i^  generally  beJievedn  My  opinion  is  that  at  the  present  day 
no  form  of  rubber  lire  will  give  satisfaction  on  a  commercial 
wagon  intended  to  carry  a  net  load  of,  say.  one  ton  or  more. 
The  rubber  tire  is  not  only  expensive,  but  gives  poor  satis- 
faction under  the  combined  action  of  great  weight  and  speed- 
Attempts  have  been  made  to  retain  the  desirable  features  of 
a  robber  tire,  protecting  the  latter  with  a  tire  shield  of  steel. 
dating  back  as  far  as  the  early  seventies,  but  it  would  seem 
that  such  combinations  are  just  as  troublesome  to  maimain. 
Steel  tires,  if  properly  applied  to  stiff  wooden  wheels,  have 
been  proven  to  aland  most  severe  work,  and  Ihcy  afford  the 
advanUge  of  strengthening  the  wheels  very  considerably,  It 
is  my  opinion  that  well-constructed  springs  of  ample  propor^ 
tions  are  alone  the  means  to  lessen  the  shock  to  which  a 
wagon  wheel  is  subjected.  In  the  case  of  dished  or  cored 
wheels,  which  I  consider  to  be  best  adapted  for  heavy  work, 
a  steel  lire  is  indispensable,  since  it  binds  the  wheel  together 
and  prevents  the  spokes  from  being  torn  out  when  striking  an 
outer  obstruction.  There  is  considerable  divergence  of  opin- 
ion as  to  whether  a  com i>ara lively  narrow  lire  or  a  wide  tire 
should  be  used,  whether  the  wheels  should  be  small  or  large 
and  whether  the  front  of  hind  wheels  should  be  driven  or 
steered.  While  it  is  a  fact,  even  in  the  case  of  motor  pro- 
ttcllcd  vehicles,  that  the  width  of  the  tires  should  be  smaller  on 
hard  roads  and  greater  on  soft  roads  (but  not  on  sandy  roads 
or  in  snow).  I  think  that  in  the  case  of  steam  wagons  Ihe 
1  width  of  the  tires  in  inches  should  be  at  least  twice  the 
iter  of  gross  tons  carried  when  small  wagons  are  con- 
eemed^  say  of  a  capacity  of  two  tons  of  net  load;  this  co- 
efficient of  two  to  decrease  in  the  case  of  very  htavy  wagons 
to  one,  and  even  under. 

The  reasons  why  small  driving  wheels  seem  to  be  exclusively 
used  on  motor  wagons  are  mostly  that  it  is  difficult  to  design 
large  wheels  which  will  stand  such  sicvere  strains  as  motor 
uagon  wheels  are  subjected  to.  In  this  case  the  spokes  of  the 
wheel  not  only  support  the  load,  as  in  a  horse-drawn  vehicle. 
but  Uiey  are  more  or  less  affected  by  the  action  of  the  driving 
power,  and,  moreover,  tlicfe  is  also  a  tendency  to  twist  them. 
"With  the  ideal  wagon  wheel  the  power  should  be  applied  direct- 
ly where  the  wheel  touches  the  ground.  In  reality  we  drive 
onto  a  spur  wheel,  or  chain  wheel,  concentric  with  the  wheel, 
hut,  of  course,  of  a  smaller  diameier,  and  such  an  arrange- 
ment makes  it  desirable  that  the  wheel  should  also  be  small. 
Another  reason  making  small  wheels  desirable  lies  in  the  re- 

■  quirements  of  the  wagon,  and  the  working  of  a  high  speed 
motor.  In  other  respects  it  seems  to  me  that  a  large  driving 
wheel,  say  of  4-ft.  diameter,  will  answer  much  better  than  a 
j-ft.  wheel,  snch  as  has  been  almost  exclusively  applied  to 
H  steam  wagons.  I  consider  that  not  only  will  a  4-fii.  allow  of  a 
H     iBore  powerful  starting  toitiue,  but  it  will  also  save  the  driving 
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gcar^  seeing  that  it  does  not  sink  in  as  deep  as  a  smalt  wheel 
when  it  passes  over  a  depressioti  in  the  road. 

The  argument  presented  by  advocates  of  the  "front  driv- 
ing" system  is  that  the  wagon  will  steer  a  straighter  course 
when  the  wheel  strikes  an  obstruction,  for  the  reason  that  the 
front  wheels,  in  striking,  tend  to  run  over  the  obstruction,  in- 
stead of  beint;  forced  aside.  J  have  seen  such  wagons  steered 
behind  and  in  front,  and  my  opinion  is  that  any  advantage  of 
front  driving  is  more  than  outbalanced  by  the  disadvantages 
introduced  in  connection  with  awkward  location  of  the  ma- 
chinery. One  of  the  early  steam  wagons  was  driven  by  alt 
four  wheels,  and  if  such  driving  could  be  practically  effected  I 
think  it  would  ptove  an  excellent  feature  of  3  wagon*  There 
are.  roughly  speaking,  two  steering  systems  used — steering 
with  3  fifih  wheel,  and  steering  with  pivoted  axle 
ends.  It  would  seem  that  the  fifth  wheel  steering  arrangement 
is  more  adapted  far  heavy  work,  leaving  the  wagon  axle  un- 
broken. In  reality,  this  system  cannot  be  as  satisfactorily  ap- 
plied as  steering  with  pivoted  axle  ends.  To  effed  ihe  steer- 
ing of  heavy  wagons,  spur  gearing  of  suitable  purchase  has 
to  be  used,  or  a  worm  and  worm  wheel  device.  The  latter 
seems  to  answer  in  one  of  the  best  designed  wagons,  but  I  do 
not  consider  it  as  desirable  as  steering  by  means  of  spur  gear- 
ing, since  it  locks  the  gear,  and  besides,  causes  a  severer  strain 
(>n  the  wagon  in  case  the  front  wheels  strike  an  obstruction.  In 
rounding  a  curve,  the  inner  wheels  necessarily  describe  a 
smaller  circle  than  the  outer  wheels.  To  make  this  practicablie, 
the  bteering  device  has  to  be  correctly  designed,  and  the  two 
driving  wheels  have  either  to  be  driven  by  independent  motors 
or  have  to  be  linked  together  by  means  o£  a  compensating 
gear,  or,  as  it  is  often  called.  "Jack-in-the-box.'^  It  will  be 
found  that  in  a  heavy  wagon,  particularly  one  using  dished 
wheels,  this  driving  and  the  arrangement  of  the  compensatiiiig 
gear  are  rather  troublesome,  and  that  there  is  still  great  scope 
for  improvement  in  this  connection.  The  transmission,  form- 
ing the  link  between  the  rear  wheels  and  the  engine,  which 
is  almost  invariably  in  front  of  the  driving  wheels,  I  think  can 
only  be  reliably  effected  by  means  of  accurate  spur  wheels,  im- 
mersed in  an  oil  bath.  With  a  steam  wagon  it  is  not  neces- 
sary to  us?  any  kind  of  a  clutch  while  running,  seeing  that 
the  steam  engine  is  a  very  flexible  prime  mover.  Neverthe- 
less, I  think  that  a  speed  reduction  gear,  which  can  be  best 
provided  by  means  of  two  sets  of  spur  wheels  of  varying 
diameter,  one  set  stationary,  the  other  movable  axially  on  a 
square  shaft,  forms  a  desirable  adjunct  to  the  mechanism,  to  be 
shifted  when  the  wagon  is  at  rest,  so  as  to  increase  its  trac- 
tion power  and  enable  it  to  negotiate  any  special  hill,  or  extri- 
cate the  wagon  from  a  bad  position.  We  cannot  deny  that 
for  many  years  to  come,  greasy  and  hilly  road>,  or  deep  snow, 
will  be  the  greatest  difficulties  to  contend  with.  I  attempted 
on  a  damp  day  to  lake  a  load  of  four  tons  up  an  incline  of 
about  1  to  20.  covered  with  Belgian  blocks,  and  there  was 
trouble  with  the  drivers  slipping.  The  engine  was  geared 
I  to  T4.  and  the  wheels  were  of  3-ft.  diameter;  in  my  opinion 
large  and  heavier  driving  wheels  and  a  much  lower  gear 
would  have  taken  the  wagon  up-  With  the  slightest  turn  of  the 
valve,  the  engine,  without  difficulty,  started,  and  on  account 
of  the  poor  adhesion  and  the  light  machinery,  ran  away  before 
the  inertia  of  the  heavy  wagon  was  overcome. 

The  next  question  we  have  to  consider  is  the  boiler  and 
engine,  machinery  with  which  you  are  all  thoroughly  familiar. 
Among  tl:e  steam  wagons  built  so  far,  one  can  notice  a  great 
variety  of  boiler  designs.  The  desiderata  of  a  suitable  boiler 
for  a  motor  wagon  are  that  it  should  be  of  the  greatest  safety, 


of  small  proportion,  quick  steaming;  ant)  econotnical.  In 
addition,  it  should  be  of  tKe  simplest  possible  construction,  a.nd 
free  frqm  joints  likely  lo  work  loose  by  jarring  on  the  ruad. 
Pipe  boilers,  while  perhaps  a  little  safer  than  shell  boilers, 
carrying  little  water,  are,  for  the  same  reason,  undesirable  for 
the  varying  dcmnnds  made  of  a  wagon  boiler.  There  are  other 
iibjection'j  to  small  caliber  |)ipes ;  they  are  neecssarity  exposed 
to  intense  heal  and  liable  to  bum,  and  without  a  large  dry 
tank  they  will  make  wet  steam.     A  shell  boiler,  on  the  other 


hand,  can  be  made  of  ample  proportions,  and,  if  well  con- 
structed, and  watched  during  its  use,  iihould  give  no  appre- 
hensions as  to  its  safety.  The  water  level  can  be  more  evenly 
niatntained,  and  t!ii»  i?  a  point  of  some  importance.  I  con* 
sider  a  superheating  device  an  all-round  advantage,  provided 
it  is  correctly  applied  to  the  boiler. J 

In  addition  to  the  engine  feed  (>ump,   lliirre  should  always 

(Fig,  4  vboVrs  m  water  l^lw  boiler  dengned  ky  iHe  autbor. 


be  a  wcond  steam-driven  pump  instead  of  an  injector,  which 
latter,  when  of  small  propoftiutis,  has  not  yet  bcqn  made  to  gi^e 
satisfaction  on  a  wBgon. 

The  firing  of  a  wagon  boiler  can  be  most  easily  effected  by 
ntcans  of  an  oil  burner,  and  with  a  steam  governed  burner 
the  firing  will  automatically  respond  to  the  requirements. 
However,  in  addition  to  the  inherent  disadvantages  of  using 
oil,  it  is  difticuU  to  maintain  the  burner  in  good  trim  during 


aU  kinds  qf  weather,  and  Ai  this  stage  o£  perfection  oil  burners 
will  "roar'"  and  occasionally  give  trouble  and  make  smoke. 
For  the  latter  reasons  coal  and  coke  are  preferable,  being 
besides  cheaper  in  ksc.  Sohd  fuel  can  be  convenicnlty  stowed 
away^  arotind  the  boiler,  which  latter  is  generally  hxed  in  frotlt 
of  the  TvagQU,  and  If  thus  located  the  stored  fuel  acts  as  a 
compressible  safeguard  to  the  boiler  in  case  of  a  head  collision. 
In  using  a  shell  boiiler  it  is  found  convenient  to  fire  through 
the  boiler  top,  A  system  originally  introduced  into  steam  wagon 
practice  with  the  De  Djon  boiler. 

The  difficulties  with  which  one  has  to  contend  in  the  use  of 
steam  wagons  are  that  they  will  occasionally  show  a  Uttle 
steam,  and  during  a  sharp  frost  it  will  be  found  difficuh  to 
prevent  a  pipe  from  being  frozen  up.  "Blowing  off"  will  bf 
found  annoying,  but  this  nuisance  is  largely  caused  by  neglect 
of  the  d^i^'e^.  and  ig  5upprc3sib!e. 

However,  these  are  difficulties  which  will  be  overcome  (n 
lime;  using  a  condenser  there  will  be  practically  no  visible 
exhaust  in  dll  weathers. 


FIG,   4< 
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Condensers,  however,  are  by  no  means  desirable  constituents 
of  a  motor  wagon,  and  I  would  rather  put  up  with  an  occa- 
sional cloud  of  steam  than  with  a  permanent  shower  bath 
due  to  leaky  pipes  and  the  difficulties  in  running  a  condenser. 
It  can  well  be  said  that  difficulties  in  connection  with  smoke 
have  already  been  overcome. 

The  engine  so  far  used  is  in  almost  every  case  a  compound. 
If  of  vertical  design  it  can  be  located  under  the  driver's  seat; 
while  if  of  horizontal  type  it  can  be  suspended  from  the  body. 
In  all  cases  a  light  and  well-designed  quick- revolution  engine 
will  answer  the  purpose  if  it  is  fitted  with  a  reversing  gear,  and 
with  means  to  admit  high  pressure  steam  to  the  low  pressure 
cylinder.  The  cylinder  ratio  should  be  larger  than  with 
stationary  practice,  seeing  that  the  pressure  used  is  higher  and 
that  a  large,  low  pressure  cylinder  means  a  powerful  starting 
moment  under  live  steam,  and  especial  care  has  to  be  taken  to 
connect  the  engine  to  the  frame  in  an  efficient  manner.  A  fly 
wheel  is  sometimes  fitted,  and  then  used  as  a  brake  wheel,  but 
I  deem  it  unnecessary.  As  regards  the  size  of  the  engine,  I 
refer  to  tables  appended. 

Generally  it  can  be  observed  that  most  of  the  wagons  con- 
structed are  by  far  too  light  to  stand  the  severe  strain  of 
their  work.  As  is  only  natural,  their  cost  of  actual  pro- 
pulsion per  gross  ton  is  by  no  means  as  important  an  item  as, 
for  instance,  in  an  electric  vehicle,  and  one  can,  therefore, 
well  aflrord  to  provide  amply  for  a  durable  construction.  A 
heavy  wagon  is  just  as  easy  to  bring  to  a  standstill  as  a  light 
wagon — in  fact,  easier,  since  it  may  be  fitted  with  quicker 
acting  brakes,  which,  on  account  of  their  severe  action,  could 
not  be  fitted  to  a  light  construction.  (Figs,  i  to  3  show  a 
steam  truck,  built  for  the  Adams  Express  Co.  and  designed  by 
the  author.) 

The  idea  seems  to  prevail  among  some  builders  of  steam 
wagons  abroad  that  the  driver  should  also  effect  repairs  of  the 
machinery,  and  that  he  should  adjust  the  latter  to  suit  him- 
self. I  rather  think  that  this  theory  is  against  the  economical 
exploitation  of  such  wagons,  more  particularly  if  they  are  used 
in  numbers. 

In  the  latter  case  a  concern  would  probably  house  a  number 
of  wagons  in  a  shed  at  a  distance  from  their  center  of  work 
which  would  be  too  great  to  stable  horses  there.  Such  a  shed 
would  have  facilities  for  firing  up,  taking  aboard  of  hot  water 
and  fuel,  dropping  grates,  cleaning  and  maintaining,  which 
operations  could  go  on  partly  from  below  and  without  neces- 
sarily interfering  with  the  handling  of  merchandise. 

There  would  be  a  foreman  capable  of  adjusting  the  ma- 
chinery, or  of  replacing  defective  parts,  and  the  driver  would 
merely  have  to  be  competent  to  operate  the  controlling  organs 
and  to  take  care  of  his  boiler.  Radical  improvements  in  the 
storage  of  electricity  or  of  compressed  gases,  or  relating  to 
explosive  engines  may  yet  put  the  steam  wagon  in  the  back- 
ground; but  judging  from  accomplished  facts  it  is  so  far  the 
most  successful  wagon  for  the  economical  transportation  of 
heavy  loads. 


We  publish  by  request  the  route  followed  by  the  Automobile 
Club  of  America  in  their  Philadelphia  run  June  2:  From 
South  Ferry  to  St.  George,  S.  I.;  thence  by  the  Amboy  road 
to  Tottenville.  where  the  ferry  was  crossed  to  Perth  Amboy. 
The  route  then  lay  through  Metuchen,  New  Brunswick, 
Franklin  Park,  Kingston,  Princeton,  Trenton,  Whitehorse, 
Bordentown,  Mt.  Holly,  Moorestown,  Merchantsville,  to  Cam- 
den, the  ferry  to  Philadelphia  being  taken  at  the  latter  place. 


The  No.  2  Locomobile. 


The  No.  2  Locomobile,  of  the  Stanhope  pattern,  embodies  a 
number  of  important  improvements  over  the  No.  i  model, 
chief  of  which  are  the  following: 

Tanks. — ^The  water  tank  will  hold  50  per  cent,  more  water, 
viz.,  2$  gals.  The  gasoline  tank  and  air  tank  have  been  made 
heavier  and  stronger.  The  gasoline  tank  will  hold  between 
6  and  7  gals. 

Engine. — ^The  engine  has  been  greatly  improved  and  made 
heavier  and  stronger,  the  bearings  enlarged  and  the  balls  re- 
moved from  the  eccentric  bearings.  The  crosshead  design  has 
been  improved. 

Feed  Water. — The  water  feed  pump  has  been  enlarged  and 
connections  strengthened.  An  auxiliary  hand  water  pump 
provides  an  additional  method  of  getting  water  into  the  boiler. 

Safety  Valve. — The  safety  valve  blows  off  in  the  water  tank 
without  noise  or  appearance  of  steam. 

Auxiliary  Throttle  Valve. — An  auxiliary  throttle  valve  has 
been  placed  on  the  carriage  and  the  Locomobile  may  be  op- 
erated by  this  valve  as  well  as  by  the  ordinary  throttle.  It  is 
so  arranged  to  act  as  a  locking  device  when  the  carriage  is 
left  without  attention. 

Side  Steering  Lever. — No  vibration. 

Self-Feeding  Oil  Cup,  holding  oil  enough  for  75  miles. 

Water  Column.— A  water  column  with  gauge  cocks  has  been 
put  on  the  Locomobile,  so  that  in  case  the  water  glass 
should  break  the  water  level  in  the  boiler  can  be  determined 
by  the  gauge  cocks. 

Dimensions.^The  carriage  body  is  longer  and  wider,  and 
the  seat  roomier  and  more  comfortable.  The  running  gear  is 
also  somewhat  longer,  and  the  tread  is  now  4  ft.  6  in.  The 
carriage  will  track  in  a  country  road. 

Draft. — A  side  draft  is  used  instead  of  the  up  and  down 
draft.  This  will  prevent  any  possibility  of  the  fire  burning 
back  or  blowing  out. 


A  Simple  Friction  Clutch. 


The  Empire  Motor  Works,  898-900  Washington  St.,  Buf- 
falo, N.  Y.,  make  a  simple  and  practical  friction  clutch  which 
we  illustrate  herewith. 

Fig.  I  shows  the  clutch  dissected,  the  several  parts  being  as 
follows:  A  is  the  driver,  which  is  keyed  solid  on  the  shaft. 
B'  and  B*  are  shoes  surrounding  A  and  hinged  loosely  upon 
it.  C  is  the  outer  shell.  By  an  error  of  the  engraver  C  is 
made  to  appear  as  if  its  web  were  solid,  but  in  reality  the  cen- 
ter is  cut  clear  through  instead  of  being  merely  recessed. 
The  spreading  pin  F,  with  its  wedge-shaped  end,  is  a  loose 
fit  in  A,  and  its  inner  end  projects  through  a  hole  drilled  for 
the  purpose  into  the  shaft,  where  it  meets  the  tapered  shift- 
ing key  E,  which  lies  in  an  ajcial  hole  bored  in  the  shaft  for 
that  purpose.  The  two  screws  in  the  larger  end  of  E  come 
out  through  a  slot  in  the  shaft  and  hold  E  in  engagement 
with  the  shifting  collar  D.  When,  therefore,  D  is  shifted 
lengthwise  of  the  shaft,  the  key  E  presses  the  pin  F  outward 
and  the  latter  spreads  the  shoes  B"  B*  till  they  grip  the  shell 
C.  The  hardened  inset  pieces  X  take  the  weac  of  the  pin  F. 
A  spring  (not  shown)  draws  B'  and  B'  together  when  the 
clutch  is  not  in  action. 

Fig.  2.  shows  a  pair  of  these  clutches  mounted  on  one 
shaft,  with  shifting  for  one  speed  backward  and  one  forward. 
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The  St.  Louis   Automobile  and 
Suppiy  Co- 


^By  ihe  consolidation  of  the  St.  Louis  Ele<!(ric  Automobile 
Co-  and  the  Automobile  Supply  Co.  of  St.  Lo;iis.  a  new  com- 
pany, the  St.  Louis  Automobile  &  Supply  Co.,  has  been 
formed.  Ic  is  incorporated  under  the  laws  of  Missouri,  and 
it  has  a  capital  stock  of  $10,000,  all  paid  in.  The  officers  arc 
B.  C  Keelef.  president,  and  Peter  O'Neil.  treasurer.  A.  L. 
Dyke,  who  designed  the  electric  vehicles  of  the  St.  Louis 
Electric  Automobile  Co.,  and  who  originated  the  Automobile 
Supply  Co..  will  be  retained  as  manager.    A  factory  has  been 

»  erected  near  the  comer  of  Twenty-third  and  Locust  Sts,,  and 
the  compatiy  will  continue  10  supply  the  trade  with  high 
class  goods  in  the  way  of  running  gears,  and  also  with  gaso- 

tHnc  engines  of  thcif  own  make.  They  will  contin  ue  to 
manufacture  their  electric  runabout.  The  address  of  the  new 
company  will  be  at  their  factory.  Twenty-third  and  Locust 
Sts..  as  above. 


COnnUNlCATIONS. 


A  Small  Engine, 


Reading,  Pa.,  June  4. 
Editor  Horseless  Age; 

I  should  like  to  learn  the  proper  dimensions  for  the  com- 
pression chamber  of  a  two-cycle  gasoline  engine  whose  diam- 
eter of  cylinder  is  sV^  in.^  with  2j5-ifi.  stroke-  Also,  can  a 
sufiicieut  amount  of  carbureted  air  be  forced  into  the  com- 
pression or  explosion  end  of  the  cylinder  by  utiiizinjR  the 
other  end  as  an  air  pump?  What  should  be  the  size  of  the 
intet  and  of  the  exhaust  ports?  J.  V,  E. 

(If  the  compression  cliamber  is  made  of  the  same  diameter 
as  the  bore,  viz.,  2J.4  in.,  it  should  be  about  iH  in.  deep, 
making  its  volume  a  little  more  than  one-half  the  volume 
swept  by  the  piston  after  closing  the   eithaust  port.     If  the 


It 


parts  of  the  igniter  which  proiect  lato  the  cylinder  are  bulky, 
they  should  be  allowed  for. 

It  is  U3ual  to  incJose  the  crank  case  and  use  it  as  a  pump 
for  the  mixture,  but  it  would  be  possible  to  lengthen  the 
cylinder  instead,  usintr  a  piston  rod  running  through  a  stuffing 
box  and  a  crosshead  working  tn  guides.  The  compression 
in  the  crank  case  or  in  the  extended  end  of  the  cylinder 
should  be  about  6  lbs.  per  square  inch  gauge^  when  the  inlet 
or  transier  port  in  the  cylinder  is  uncovered;  and  this,  if  we 
asiume  a  vacuuTii  of  2  lbs.  per  square  inch  at  the  end  oi  the 
suction  stroke,  would  require  a  cubic  space  of  about  16  in. 
for  ilie  vokime  into  which  the  mixture  was  to  be  compressed. 
As  the  area  of  the  bore  is  practically  4  in.,  the  necessary 
length  of  the  pump  end  of  the  cylinder  would  be  4  in.,  using 
a  llat  disk  piston.  If  a  trunk  piston  is  used,  its  inside  space 
should  be  deducted  Crom  the  16  cu.  in.  before  dividing  by  4- 
Allowance  jhould  also  be  made  for  the  capacity  of  the  trans- 
fer pipe  connecting  the  two  ends  of  the  cylinder.  It  would 
lie  an  advantage  to  make  the  transfer  pipe  very  liberal  in 
diameler,  say  ij^u  m.,  and  thereby  shorten  the  pump  end  of 
the  cylinder  and  insure  a  quick  transfer  of  the  charge.  If 
the  transfer  pipe  were  too  small  or  crooked,  it  might  be  nec- 
essary to  increase  the  compression  in  the  pump  end,  but  this 
should  be  avoided  if  possible. 

Good  proportions  for  the  exhaust  port  will  be,  width,  7-16 
in.,  with  following  edge  Hush  with  the  top  of  the  piston  when 
the  latter  is  at  the  end  of  its  stroke,  and  length,  2^  in,,  meas- 
ured around  the  piston.  The  inlet  or  transfer  port,  if  oppo- 
site the  exhaust  port,  may  be  ^4  in.  wide  by  il^  in.  long,  with 
its  following  edge  also  flush  with  the  top  of  the  piston,  33 
above. — Ed.] 

How  About  Their  Life? 


Providence,  R.  I.,  June  6. 

Editor  Horseless  Age: 

In  your  Issue  of  May  30,  "*Steam  Carriage  No.  2"  speaks  of 
using  two  cells  to  operate  a  spark  coil  to  ring  a  bell  and 
operate  a  Rash  road  lamp,  besides  a  lamp  at  each  of  the  two 
gauges.    Will  he  kindly  state  how  long  his  battery  lasts? 

JOSKPH  ANGLADA. 


^       ^^    LJL  ^ 


THS  EMPIRE  CLUTCH.      FlC    1, 


THX  EMFTHE  CLUTCH,      FIG,    2. 


Packed  vs.  Ground  Joints. 


New  York,  June  ll. 

Editor  Horselfcss  Age: 

Answering  the  inquiry  of  "Auto,*'  would  say  that  asbestos 
cardboard  is  all  right  as  a  non-conductor  of  heat,  but  I  do 
not  think  it  is  of  much  use  as  a  packing  on  gas  enginea.  It 
may  last  some  time,  but  there  is  nothing  like  a  ground  joint 
at  any  point  in  connection  with  the  combustion  chamber  of 
the  engine.  IE  a  packing  must  be  used,  let  it  be  a  corrugated 
copper  one.  H.  W.  S, 
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On  Saturday,  the  26th  ult,  Geo.  L.  Weiss,  of  Qeveland, 
O.,  and  J.  W.  Packard,  of  Warren,  O.,  made  a  trip  from 
Cleveland  to  Buffalo  in  Mr.  Weiss'  automobile.  This  machine 
is  one  of  the  standard  road  machines  built  by  the  New  York 
&  Ohio  Co.,  at  Warren,  O.  The  departure  from  Cleveland  was 
made  at  s  a.  m.  and  Buffalo  was  reached  before  9  p.  m.  The 
actual  running  time  was  thirteen  and  a  half  hours,  anil  the 
distance  covered  225  miles.  Ashtabula,  approximately  60  miles 
from  Cleveland,  was  reached  in  three  hours'  running  time,  and 
Erie,  100  miles,  in  six  hours.  The  last  30  miles  of  the  run 
into  Buffalo  was  made  after  dark  on  strange  roads,  necessi- 
tating a  greatly  reduced  speed.  The  roads  in  general  were 
good,  at  which  times  a  speed  of  18  to  22  miles  an  hour,  the 
maximum  for  which  the  carriage  is  geared,  was  easily  main- 
tained. Some  very  bad  stretches  of  road,  however,  were 
met  with,  and  the  hills,  while  few  in  number,  were  of  heavy 
grade. 

Considerable  amusement  was  afforded  the  travelers  by  their 
being  practically  refused  accommodations  at  one  of  the 
prominent  Buffalo  hotels  where  they  first  applied.  This  was 
doubtless  on  account  of  their  travel-stained  and  begrimed  ap- 
pearance, although  the  usual  plea  was  made  that  they  had  no 
suitable  rooms  to  let. 

The  journey  was  made  not  only  as  a  pleasure  trip,  but  with  a 
view  to  thoroughly  testing  the  long-distance  capacity  of  the 
machines  used,  Not  a  single  breakdown  or  accident  of  any 
kind  was  met  with,  either  to  the  automobile  or  to  the  horse- 
drawn  vehicles  passed  on  the  way.  Many  parties  along  the 
route  complained  of  the  very  reckless  behavior  of  motor  car- 
riage drivers  passing  over  the  road,  and  it  is  not  unlikely  that 
unless  common  politeness  and  due  care  are  used,  restrictive 
measures  may  be  put  in  force  by  the  local  authorities. 


A  Failure,  but  Dangerous. 


The  omnibus  and  cab  proprietors  of  Aberdeen  are  up  in 
arms  against  the  introduction  of  motor  car  services  into  the 
city.  A  meeting  was  held  lately,  at  which  Councillor  James 
Gray  presided.  Among  the  many  extraordinary  things  re- 
ported to  have  been  said  by  that  gentleman  was  a  statement 
to  the  effect  that  "as  the  result  of  inquiries  in  London,  he 
was  convinced  that  in  other  parts  of  the  kingdom  motor  cars, 
as  a  means  of  dealing  with  passenger  traffic,  had  proved  a 
colossal  failure."  So  firmly  was  he  convinced  of  this  that 
"had  he  £10,000  in  the  bank — a  sum  he  neither  had,  nor 
ever  expected  to  have — he  would  not  invest  a  penny  in  what 
he  felt  to  be  a  fraud,  a  delusion  and  a  snare."  As  the  result 
of  the  meeting,  a  committee  was  formed  "to  look  after  the 
interests  of  the  'bus  proprietors." — Scottish   Cycling. 


In  the  "Criterium  des  Voiturettes,'*^  run  off  over  the 
Etampes-Cliartres  loo-kilometer  course  on  May  17,  under  the 
auspices  of  Le  Velo.  there  were  two  classes,  viz.,  of  vehicles 
not  exceeding  250  kilos  in  weight,  and  the  other  for  those  up 
to  400  kilos.  In  the  second  class  the  race  was  won  by  Cot- 
tereau  in  i  h.  44  ni.  573-5  s.,  breaking  the  previous  record 
by  3  m.  The  first  class  was  won  by  Tart  in  2  h.  12  m.  31  s. 
Cottereau's  vehicle  weighed  390  kilos  and  Tart's  195  kilos. 


OUR  FOREIGN  EXCHANaES, 
Road  Locomotion.* 


By  H.  S.  Hele-Shaw. 


(^Cctuluded.^ 


STSAM    GENERATORS. 

The  two  most  important  considerations  with  the  design  of 
a  steam  boiler  for  motor  vehicles  are,  first,  to  have  a  boiler 
as  light  as  possible  consistent  with  high  pressure,  and,  sec- 
ondly, to  have  a  type  of  boiler  which  is  capable  of  being 
forced  so  as  to  meet  a  sudden  demand  for  an  increased  quan- 
tity of  steam  at  a  higher  pressure.  The  latter  point  really 
constitutes,  as  has  already  been  pointed  out,  one  of  the  great 
advantages  of  steam  for  a  motor  vehicle,  and  in  many  de- 
signs has  enabled  change  of  speed  gearing  to  be  dispensed 
with,  since  in  engines  working  under  the  compound  system 
arrangements  are  made  to  use  high-pressure  steam  in  both 
cylinders  in  order  to  surmount  a  hill  or  to  transport  a  heavy 
load  over  a  piece  of  bad  road.  Hence  it  is  that  water  tube 
boilers  of  various  types  have  been  found  particularly  suitable, 
while,  as  far  as  the  author  is  aware,  one  type-of  fire  tube  boiler 
is  used  for  motor  wagons. 

WATER  TUBB  BOILERS. 

One  of  the  most  successful  water  tube  boilers  is  that  of  the 
Thornycroft  Steam  Wagon  Co.,  Chiswick.  This  boiler  is 
represented  in  section  in  Fig.  4  and  really  consists  of  two 
separate  annular  portions,  A  and  B,  almost  rectangular  in 
section,  connected  by  a  number  of  cylindrical  straight  water 
tubes  which  form  the  walls  of  a  slightly  tapered  hollow  cone, 
C  C.  The  furnace  D  is  contained  in  the  hollow  of  the  lower 
annulus  B,  being  fed  through  the  opening  in  the  upper 
annulus  A,  through  the  coyer  E,  which  can  be  removed  for 
the  purpose.  The  flame  has  to  find  its  way  on  all  sides 
through  the  narrow  spaces  left  between  the  water  tubes,  the 
products  of  combustion  escaping  by  means  of  the  funnel   F. 


FIG.   4. 


*  Extract!  from  a  paper  read  before  the  Institution  of  Mechanical  Engineers, 
April  36,  1900. 
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FIG,    5. 

The  boiler  next  illustrated,  as  shown  in  half  section  e^kvation 
tFiff.  5)  is  i.i  some  respects  similar  lo  ihe  Thornycroft 
(Fig,  4).  The  prodrtcts  of  cunihustion.  however,  in  this  case 
escape  entirely  afwuntl  the  iipptT  portion,  thtrcby  adding  a 
feature  of  ecoiiuiny  to  this  type  of  boiler,  for  perfectly  dry 
steatn  is  increased  liy  tlie  siiam  dome  H  being  contained  in 
the  smoke  box.  Tlie  lie;iiiiig  is  cfTccted  by  means  of  a  petro- 
leum burner.  J.  ilic  supply  of  which  aww  be  regulated  by  nii:ans 
of  the  Screw  valve  at  K.  iMcrry  weather  &  Co.  liave 
«  boiler  specially  su^uble  for  motor  vehicles  represent'etl  in 
Fig.  6.  The  feature  o(  this  bailer  is  the  large  aize  of  fire 
b*..x,    L,   which   is   entirely   surrounded   by   the   water   space, 


The  flames  pass  upward,  cncounterinff  a  double  set  of  water 
tubes,  one  being  straight  and  slightly  inclined  from  the  hori- 
zontal, and  tlie  other  being  curved  and  vertical,  and  from 
their  position  insuring  a  very  compSete  circulation  of  the  water 
above  the  furnace,  llie  De  Dion  boiler,  shown  in  Fig.  7, 
is  better  known  in  France  than  iti  this  country,  but  at  the 
Livtrpool  trials  on  the  Baylcy  wagon  it  proved  itself  a  very 
efficient  steam  generator.  It  consists,  like  the  Thornycroft. 
of  «.  double  annulus  of  rectangular  section,  connected  by  water 
tubes,  the  essential  difference  heiwet-n  these  two  boilers  being 


^ 


^ 
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that  one  annulus.  M.,  is  much  smaller  than  the  other,  being 
partly  contained  in  il;  the  water  tubes  connected  with  them. 
Instead  of  being  vertical,  as  in  the  Thornycroft,  arc  slightly 
inclined  from  the  horizontal.  The  furnace  N,  as  in  the  case 
of  the  Thorny  croft,  is  fed  ihrongh  »  cover,  P. 
FLASH  BolLitS. 

This  type  of  boiler,  in  which  a  small  quantiiy  of  water  i^ 
iujtcied  at  each  stroke  ol  the  engine  into  a  heattd  coil  oi 
rncial  to  be  flashed  into  steam  and  superheated,  is  by  no 
means  new.  More  than  twenty  ye&rg  ago  a  small  engine  0! 
this  type,  the  invention  of  Henry  Davey,  gf  Leeds,  was 
working  in  the  engineering  laboratories  of  University  Col- 
lege, London,  atid  gave  about  J^  h.p.  Prof.  Kennedy,  who 
showed  it  to  the  author,  at  that  time  expressed  a  favOrahle 
opinion  of  it5  future  possibilities;  but  it  cannot  be  said  thai 
this  t>*pe  (if  boiler  had  really  cnme  much  to  the  front  until 
it  was  revived  by  SerpoUet  a  few  years  ago  in  connection  with 
motor  vehicles.  The  boiler  of  M.  Serpollet  has  undergone  a 
considerable  inodihcation  during  the  past  year,  It  originally 
consisted  oE  a  battery  of  thick  <ited  tubes,  jointed  together 
by  bends  outside  the  furnace,  the  thick  steel  tubes,  which 
were  originally  circular,  being  squeezed  together,  and  finally 
indented  so  as  to  give  a  kidney-shape  section,  the  concave 
aide  being  toward  the  flame,  and  a  very  narrow  space  left  for 
the  water  to  pass  through.  M.  ScrpoIlct  has  now  modified 
his  boiler  so  that  it  consists  of  two  portions,  the  lower  being 
thick  steel  tubes  twisted  into  a  helical  form  and  placed  so 
as:  to  intercept  the  flame  as  much  as  possible,  as  shown  in 
plan  and  elevation  A  A  (Fig.  8).  The  upper  portion  con- 
sists of  a  coil,  B,  of  cylindrical  tube  of  lighter  section,  and 
not  twisted  :*s  in  the  lower  portion,  which  is  exposed  more 
directly  lo  the  flame,  The  heating,  which  was  origiTially 
effected  by  coUe  or  Coa!  furnace,  isi  now  done  by  means 
of  a  peiroleutn  burner.  Simpson  and  Bod  man  have  a 
very  strong  and  effective  flash  boiler,  which  is  shown  in 
sectional  elevation  and  side  elevation  in  Fig.  g.  This  boiler 
consists  of  a  series  of  heavy  steel  tube$,  C,  indented  after  the 
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FIG.    lO. 

Row  condenser  pattern  and  connected  outside  the  furnace  by 
a  Haythom  joint,  E  £,  which  is  shown  in  section.  The  Row 
indentations  alternate  about  i68  times  in  the  generator,  and 
any  fluid  passing  around  them  must  encounter  an  amount  of 
bafHing  that  would  expose  it  in  the  most  effective  way  to  the 
action  of  the  heating  surface.  The  steam  is  made  to  pass 
through  a  drum,  D,  which  is  found  necessary  to  prevent  the 
superheated  steam  having  too  high  a  temperature.  The  boiler 
is  heated  by  a  coal  furnace,  F  F,  and  in  about  40  minutes 
from  lighting  the  fire  steam  is  generated.  There  are  many 
boilers,  oi  course,  in  which  steam  can  be  generated  more 
quickly,  but  it  must  be  remembered  that  the  success  of  this 
type  of  boiler  depends  upon  a  reasonable  mass  of  metal  in 
which  heat  can  be  stored.  Tangye's  boiler  (Fig.  10)  is  con- 
venient and  compact  in  form  and  consists  pf  a  single  coil  of 
steel  tube  in  conical  form;  the  burners  are  shown  in  plan. 
One  of  the  newest  forms  of  combined  boiler  and  burner  is 
that  of  C.  and  A.  Musker,  of  Liverpool  (Fig.  11). 
This  is  placed  in  a  horizontal  position  underneath  the  vehicle, 
requiring  no  chimney  for  the  escape  of  the  waste  products  of 
combustion.  It  consists  of  three  cylindrical  coils,  H  H,  of 
strong  steel  tubes,  and  the  flame  is  made  to  circulate  in  the 
annular  space  between  them.  The  point  at  which  the  water 
enters  is  shown  on  the  drawing,  and  likewise  that  at  which 


the  steam  is  supplied  to  the  engine.  In  a.  test  made  by  the 
author  on  one  of  these  boilers,  it  was  found  that  in  a  period 
of  40>^  minutes  37*^  gals,  of  water  were  evaporated, 
the  steam  gauge  remaining  during  this  period  almost  abso- 
lutely steady  at  300  lbs.  per  square  inch.  To  evaporate  this 
quantity  of  water  3I/2  gals,  of  commercial  petroleum  were 
used.  As  the  weight  of  this  boiler  and  contents,  independently 
of  the  burner,  was  only  4  cwt,  this  represents,  roughly,  15 
lbs.  per  horse-power,  and  indicates  the  great  steaming  capac- 
ity of  this  type  of  boiler  and  its  suitability  for  motor  vehicles. 

GEARING  OR   TRANSMISSION. 

The  ordinary  modes  of  transmitting  power,  viz.,  by  friction 
gearing,  toothed  wheels,  belts  and  chains,  have  been  specially 
adapted  and  employed  for  transmitting  the  power  from  the 
motor  to  the  driving  wheels  of  a  motor  vehicle.  The  require- 
ments for  this  particular  purpose  are  in  many  respects  of  a 
special  character,  and  the  author  had  collected  material  for 
a  special  section  of  the  paper  devoted  to  this  subject.  It  has 
become  evident,  however,  that  it  would  be  impossible  to  treat 
the  question  in  a  satisfactory  manner  within  the  limits  of  this 
paper,  and  the  subject  well  deserves  a  special  paper  before 
the  institution.  Take,  for  instance,  the  transmission  of  power 
by  chain  gearing.  This  mode  of  transmission,  from  being  in 
a  very  crude  state  a  few  years  ago,  has  received  so  much 
attention  that  chain  gearing  is  as  efHcient  as,  if  not  more  so 
than,  any  other  mode  of  transmitting  power,  whereas  the  wear- 
ing of  the  links  of  the  chain,  which,  as  it  occurs,  gives  so 
much  trouble  and  annoyance,  has  been  met  by  the  special 
provision  of  large  bearing  surfaces,  which  are  hardened,  so 
that  the  mechanism  of  the  chain  gear  may  be  said  now  to 
compare  favorably  with  the  other  working  parts  of  engine, 
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FIG.   9. 


FIG.   II. 

such  as  crosshead  pins  and  main  bearings.  The  efficient  lubri- 
cation of  the  chain  is  a  matter  of  the  greatest  importance 
and  difficulty.  The  grease  chiefly  requires  to  be  inside  the 
joints,  and  Major  R.  £.  Crompton  showed  the  author  a  most 
ingenious  way  of  effecting  this,  which  he  has  most  success- 
fully employed  with  bicycle  chains.  He  places  the  chain  in 
a  bath  of  melted  grease,  in  which  graphite  is  mixed.  The 
air  being  expelled  from  the  joints  of  the  chain  by  the  heat, 
the  mixture  naturally  finds  its  way  between  the  pins  and 
rollers,  and  forms  a  complete  internal  solid  lubricant*  when 
the  whole  is  allowed  to  cool  together. 

The  Renold  chain,  which  is  largely  used  in  heavy  motor 
traHic,  is  a  beautiful  invention,  which  meets  in  a  most  in- 
genious manner  the  change  of  alteration  of  pitch  due  to  wear, 
and  the  latest  improvements  in  this  chain  are  also  designed  to 
obviate  as  far  as  possible  the  wear  upon  the  pin  itself  and 
reduce  it  to  a  minimum. 
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Again,  one  special  feature  of  the  oil  engine  is  the  necessity 
for  change  of  speed  gearing  of  some  form  or  other,  and  this 
has  led  to  a  large  number  of  arrangements  of  speed  gearing 
which  of  themselves  Ate  worthy  of  detailed  consideration. 
Besides  the  arrangements  for  changing  the  speed  ratio  by 
moans  of  combination  of  toothed  wlieels  are  inventions  such 
as  (he  expanding  and  contracting  pulley  of  Mr.  Lucas,  the 
arrangement  for  altering  the  throw  of  an  eccentric  through 
which  the  power  is  transmitted,  such  as  in  the  invention  of 
Mr.  Newton,  and  last,  but  not  least,  the  most  ingenious 
hydraulic  variable  speed  gear  oi  Mr.  Hall.  These  inventions 
arc  all  in  actual  operation  with  apparent  success;  but  unless 
actually  examined  they  could  not  really  be  understood,  except 
by  means  oE  drawings  wilh  detailed  description.— The  Mcchan- 
icaJ  Eogiaeer. 


The  Automobile  Fete  at  VIncennes. 


It  was  on  Sunday  afternoon  [May  JgJ  that  the  Vincenncs 
annex  of  the  Pans  Exposition  gave  its  first  real  signs  of  life, 
for  hitherto  the  chaste  assembly  of  unfinished  buildings,  un- 
aided by  any  outside  attractions,  has  quite  failed  to  secure 
any  attention  from  the  general  public.    But  on  Sunday  condi- 
tions  were  wonderfully  different.     Not  that   the   Exhibition 
buildings  or  ihe  installation  of  the  various  stands  had  under- 
gone any  remarkable  advance;  indeed,  they  presented  a  mel- 
ancholy spectacle  of  incompfeteness  and  unatlractiveness  little 
likely  to  account  for  the  huge  influx  of  visitors.     No;  the 
public  had  not  journeyed  all  the  way  lo  Vincennes  to  see  the 
so'called  Exhibition,   but  lo  witness  the  first  of  those  fetes 
which  the  Automobile  Club  of  France  is  this  year  organizing 
to  take  place  on  the  road  running  round  the  Lac  Daumesnil. 
Certain  it  is  that  no  sport  has  a  greater  hold  upon  Parisians 
than  automobilism,   and  Jn   providing  a  series   of   fetes  and 
conipeiitions  the  ^Jthibilion   Commissioners  knew   full   well 
that  Ihcy  were  adopting  the  best  possible  means   to  attract 
visitors  to  Vincennes.     For  without   the   certain   knowledge 
that  excellent  sport  is  tn  be  seen,  but  few  people  would  take 
the  trouble  lo   make  (hat  tedious  journey   to  and  from   the 
annex,  especially  on  a  Sunday,  when  cvefj-  means  of  trans- 
port is  crowded  to  excess.    But  last  Sunday  all  were  assured 
of  good  sport,  for  was  not  the  programme  in  the  hands  of 
those  two  well-known  organizers,  MM,  Jeantaud  and  Ravenez, 
and  accordingly  every  one  set  nut  from  Paris  with  perfect 
tranquillity.     Proceedings  were  timed  to  commence  at  3:30 
p.  m.,  but  half  an  hour  before  that  the  ropcd-in  road  running 
around  the   Lac  Daumesnil  was   lined  with   spectators,   who 
scanned  with  interest  each  car  as  it  appeared  upon  the  scene. 
And  I  can  assure  you  that  there  were  a  few  to  scan.    They 
seemed  to  be  numberless,  and  ranged  in  size  from  the  diminu- 
live  voituretle  to  the  huge  steam  omnibus.    And  they  brought 
with  them  all  the  celebrities  of  the  automobile  world.    There 
the  Baron  de  Zuylen.  on  a  t2-h.p.  blue-painted  Panhard;  there 
Georges    Lemaltrc   on    a    Peugeot   voiturette,    M.    Mors  on  a 
dog  cart.  M.  Santos-Dumont  on  a  Stanley  electric.  Comtc 
de   Dion,  MM.   G.   Rives,  Michelin,   Avigdor.  Archdeacon, 
Renault.  Bardon,  Richard,  Forestier,  A.  Baillif,  Pierre  Lafitte, 
Krieger,  Paul  Rousseau,  de  Dietrich,  Georges  Prade,  Thevin 
and  a  thousand  others.     Quickly  the  grand  stand  filled,  and 
when  at  last  a  start  was  made  with  the  programme  hardly  a 
vacant  place  was  to  be  seen.    The  seal  of  honor  was  occupied 
by    Alfred    Picard,    the     Commissioner  General  of  the  Exhi- 
bition, and  he  was  supported  by  many  high  officials,  in  addi- 


tion to  the  leading  members  of  the  A.  C.  F.    But  the  person- 
age whose  presence  sent  a  thrill  oE  pleasure   through   every 
molorman  at  Vincennes  that  Sunday  afternoon  was  M.  Lepine, 
the  Prefet  of  Police,  under  wliose  personal  direction  the  pre- 
cautions for  the  public's  safety  were  carried  out.     Here  was 
the  opportimity  of  chauffeurs  to  demonstrate  to  M.  Ltpine 
how  perfectly  under  control  were  their  vehicles,  and  I  am 
bound  to  say  ihat  the  drivers  rose  to  the  occasion  and  dis- 
played a  skill  and  discretion  worthy  of  all  praise.    Not  a  mis- 
hap, even  of  the  most  trivial  character,  occurred  to  mar  the 
afternoon's  proceedings,   and    M.    Lepine   could   not   but  be 
favorably    impressed   with    the   practical    demonstration    thus- 
offered  lo  him.    The  officials  undoubtedly  had  this  object  in 
view  when  they  directed  that  each  vehicle  should  be  driven 
up  before  the  stand  at  a  great  rate  of  speed  and  then  sud- 
denly stopped.    Thctr  confidence,  both  in  the  drivers  and  in 
the  machines,  was  not  misplaced,  for  vehicle  after  vehicle  was 
pulled  up  in  the  most  startling  maimer^  the  displays  made  by 
Madame    Gobron    on    her    beautiful    Gobron-Brillic    car   and 
Dominquc  Lamberjack,  mounted  on  an  Aniedee-Bollee,  being 
particularly   noteworthy.     This   item   was   perhaps   the   most 
interesting   on    the   programme,    at   any   rate   to   those   inti- 
malely  in  touch  with  aiitomohilism.,  but  the  gymkhana  events 
also  excited  much  attention.    There  was  an  egg  race,  a  needle 
race,  apron  and  skittle  races,  competitions  with  buckets,  hand- 
kerchiefs, rings,  and  obstacles— indeed,  all  that  could  be  de- 
vised to  amuse  the  spectators  and  give  the  competitors  a 
chance  of  showing  their  skill.     As  is  usually  the  case  in  pro- 
grammes   of    this    nature,    the    Decauviile    drivers   and    cars 
showed  10  great  advantage,  some  of  the  evolutions  made  by 
them  being  simply  astounding.    Then  came  a  game  of  alleged 
poJo,  but  it  bore  no  rescm,blance  to  any  game  that  I  have  ever 
seen,  for  some  half  dozen  large  balls  were  in  use  at  the  sajne 
time   and  the  players  were   absolutely   indifferent  as  to  the 
direction  in  which  they  smote  these  balls.     Everybody  hav- 
ing won.  a  sort  nf  triumphal  march  of  a  snaky  nature  was 
indulged  in  by  all  the  voitureties  engaged  in   the  fray,  and 
then  a  start  was  made  with  the   tt///f  gMra!.     Cqpsiderably 
over  two  hundred   vehicles   participated   in   this   promenade, 
led  by  the  Baron  de  Zuylen.     And  what  3  truly  marvelous 
collection   of  types— racers   and    tourists.    s!eam    and  electric, 
wagonettes  and  dog  cirts,  cycles  and  voiturcttcs,  oranibusca 
and  drays,  all  gaily  decorated,  and  sporting  the  dainty  com- 
memorative banners  handed  to  |hcm.     It  was  a  Sight  to  glad- 
den the  heart  of  a  motorman,  even  i£  he  was  afoot  and  smoth- 
ered in  the  dost  swept  up  and  deposited  upon   him  by  Self- 
propelled  friends.    And  in  the  midst  there  suddenly  arrived, 
unannounced  and  all  forlorn,  a  postofPcc  cart  drawn  by  one 
of  ihose  curious  animals  now  rapidly  becoming  extinct — a 
horse.     He  walked  soberly  and  majestically  along  the  track, 
until,   before  the  grand   stand,   his   progress  was  arrested   a 
moment  while  a  commemorative  banner  was  solemnly  handed 
to  his  driver,  and  then  he  resumed  bis  stately  march,  unheed- 
ing the  shouts  of  laughter  which  greeted  him  on  every  side, 
and  ignoring  equally  the  rush  and  clatter  of  his  mechanical 
rivals.     Good  old  gee-gee,  you  are  not  such  a  bad  sort  after 
all!      With    the    d^fit^   proceedings    terminated,    those    oi   us 
unblessed  with  cars— and  I  suppose  that  we  numbered  some 
ten  thousand  dusty  mortals — set  out  for  Paris,  where  we  ulti- 
mately arrived,  having  made  the  four  miles  in  about  seventy 
minutes,  thanks  to  the  surpassing  rapidity  nf  the  horse-drawn 
trams.    A  more  inaccessible  spot  than  Vincennes  could  hardly 
have  been   selected   within   the  environs  of  Paris,  but   then 
every  one  is  presumably  supposed  to  motor  there, — The  Motor 
Car  Journal. 
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GEORGES  AVERLY  COMBINATION  AXLE. 


5otne  Recent  French  Patents. 


DRIVING  AND   STBEEING  AXLE. 

This  is  the  invention  of  Georges  Averly.    It  is  composed : 

1.  Of  a  bent  framework,  A  A,  on  which  the  fore  part  of  the 
body  rests  through  the  medium  of  the  suspension  spring 
shown  in  section  at  B  B. 

2.  Of  two  hollow  steering  axles,  F,  pivoted  to  the  fram- 
ing A. 

3.  Of  a  divided  axle.  C  C'.driven  by  the  differential  D, 
which  is  of  the  usual  form. 

The  two  segments  C  C,  controlled  independently  by  the 
differential,  are  made  so  that  one  enters  the  other  for  a  por- 
tion of  its  length,  thus  securing  their  concentricity.  Bearings 
are  provided  at  N  N  and  at  P,  the  latter  being  arranged  with 
oil  well^and  oil  rings,  as  shown  at  L,  and  the  longer  segment 
C  extends  to  and  beyond  the  bearing  I^  for  better  support. 

The  axle  segments  terminate,  beyond  the  bearings,  in  uni- 
versal joints,  which  transmit  the  power  to  short  spindles  G 


inside  the  steering  axles  F.  These  spindles  G  are  connected 
at  their  outer  ends  to  the  hubs  H  of  the  wheels,  which  run 
on  the  axles  F.  A  hemispherical  shell,  K,  incloses  the  inner 
half  of  each  of  the  universal  joints,  and  a  complementary  shell 
I  is  formed  between  the  axle  F  and  its  pivot  J;  and  the  edges 
of  these  shells  overlap  so  that  dust  is  excluded  at  whatever 
angle  the  wheels  may  be  swiveled.  The  bearing  boxes  P  are 
made  circular  and  secured  in  the  frame  so  that  by  their  re- 
moval the  axle  segments  may  be  withdrawn  laterally  without 
detaching  the  differential  gears  from  them.  Slip  collars,  M, 
hold  the  axle  segments  in  their  normal  position. 


IGNITION  TLUG. 

Patented  by  the  Society  des  Automobiles  Peugeot.  It  is 
stated  in  the  specifications  that  the  chief  difficulty  with  igni- 
tion plugs  heretofore  has  been  their  liability  to  gather  carbon 
when  an  excess  of  cylinder  oil  or  a  bad  mixture  is  fed  to  the 
engine.  The  fact  that  ignition  tubes  are  not  similarly  affected 
is  attributed  to  the  outward  rush  of  burning  gases  from  them 


PEUGEOT  IGNITION  PLUG. 


.    .TREMBLER.  OF  CHAVANET,  GR05  *  PICHARD. 
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at  Ihe  moment  of  igriitioii,  which  sweeps  the  tube  dean.  The 
object  of  this  invention  is  to  secure  a  like  benefit  for  the  igni- 
tion plug,  and  ta  this  end  the  latter  is  formed  as  shown  in  the 
figure,  wiih  a  recesR  of  suitable  «lepth,  and  the  sparking  point 
is  placed  as  far  wiihin  ii  as  possible,  having  regard  to  the 
iact  that  ibr  inner  end  of  ihe  recess  will  be  occupied  by  burnt 
gas  and  that  the  fresh  mixture  must  reach  the  spark. 

In  the  figure^  d  is  the  sparking  point  and  a  is  the  porcelain 
tube,  flanged  at  b  and  compressed  between  two  washers  of 
amianthus  or  soft  asbestos.  An  annular  space  is  left  at  e, 
and  the  distance  between  the  stem  c  and  the  nieial  flange  at 
the  ba&e  of  the  recess  is  an  important  factor  in  preventing 
short-circuiting  of  the  spark. 

.      ELECTftIC  TREMaLKR.  ' 

Patented  by  the  Societe  Chavanei,  Gros  et  Pichard.  Thi: 
cam  is  circular,  and  its  rise  is  in  the  form  of  a  roller,  c'.  which 
works  againsE  the  rubbing  point  d'  of  the  spring  d  in  the  usual 
manner,  The  vibrating  contact  Is  al  U  and  the  insulating 
base,  a,  on  which  the  spring  and  contacts  are  mounted,  may 
be  adjusted  in  its  angular  position  about  the  cam  spindle  b 
a$  ..L  center. 


Employment  of  Aluminum  in  the  Con- 
struction of  Automobile  Vehicles. 


Much  interest  attaches  to  the  lightening  of  afl  the  parts  of 
iiULomobilc  \"chTcles,  especially  of  nii*tocycles  and  small  vehi- 
cles of  limited  power.  With  equal  power,  all  saving  of  dead 
weigbt  allows  nf  an  increase  in  the  furnishings  or  an  aug- 
nicnraiion  of  ihe  weight  of  the  motor  rendering  it  more 
powerful  and  capable  of  greater  vclocily. 

As  this  lightening  cannot  be  secured,  except  within  narrow 
limits,  by  diminishing  the  si^e  of  the  pieces  without  diminish- 
ing their  power  of  resistance,  and  increasing  the  danger  of 
hreaikage  and  other  accidents,  c<^ii5lriictors  are  interested  in 
securing  a  lighter  malerial.  Aluminum  supplies  this  want, 
and  its  use  for  the  construction  of  certain  parts  of  automo- 
biles has  recently  been  considerably  extended.  It  has  a 
dervsity  of  2.56.  Thus,  with  equal  volume,  eL  weighs  some 
three  or  four  times  less  than  copper,  bronze,  cast  iron,  etc. 

Alloys  are  now  made  eonlaining  not  more  than  3  per  cent. 
or 4  per  cent,  of  the  hea\'y  metal.  These  alloys  da  not  exceed 
l8  to  3  in  density,  and  have  a  breaking  limit  in  tension  of 
16  to  18  kilograms  per  square  millimeter,  with  extension 
of  a  per  cent,  to  ,1  per  cent,  for  pieces  cast  in  sand-  It  is 
even  possible  to  secure  a  resistance  of  from  25  to  30  kilograms, 
but  with  less  elongation. 

Knlled  or  drawn^  alloyed  aluminum  may  yield  even  from 
.W  to  36  kilograms  of  resislanc?  per  square  millimeter  to  the 
traction,  with  elongation  from  10  to  15  per  cent. 

Ft  is  seen  then  that,  compared  with  bronze,  the  advantage 
is  altogether  in  favor  of  aluminum, 

Coifipafed  with  cast  iron  of  steel,  the  ad^^arlage  is  sim- 
itar, for  the  resistan-ce  of  an  ahuninum  piece  being  about  one- 
half  of  a  steel  piece  of  equal  dimensions,  it  is  sufficient  to 
double  the  sections  to  afford  the  same  resistance  as  steel;  but 
its  density  being  one-third  that  of  steel,  there  will  still  be, 
wiih  equal  resistance,  an  advantSKc  in  Ihe  weight  of  one- 
third,  under  the  most  unfavorable  conditions. 

/Muminum  and  its  alloys  are  now  prepared  and  cast  with 
as  much  regularity  and  excellence  as  bronze  or  cast  iron. 


Niimeroys  pieces,  thoroughly  tested  by  actual  use,  have  given 
full  satisfaction. 

The  clastic  limit  of  cast  alumiiium  being  considerably 
lower  than  that  of  cast  iron,  sudden  breakage,  to  which  the 
Utter  is  subject,  is  much  less  to  be  feared.  It  may  be  said  to 
be  unheard  of. 

Framework,  motor  casings,  carbureters,  crosapieces.  stays, 
pedestals,  plates,  connecting  boxes,  transmission  pulleys  and 
other  parts  are  now  made  of  aluminum. 

For  framework  aluminum  possesses  the  advantage  that  it 
can  be  used  tor  all  the  bossages,  supports,  ribs,  etc.,  avoiding 
considerable  hand  work  in  adjusting,  a  saving  which  it  would 
be  impossible  to  secure  with  frames  composed  of  several 
pieces.  This  result  can  only  be  reached  by  casting,  and 
aluminum  alone,  from  its  lightnesSj  allows  of  the  necessary 
thickness  without  too  great  weight. 

It  also  allows  of  increasing  the  moment  of  inertia,  and  con- 
>eqiiently  the  stiffness  of  the  supporting  pieces,  without  a 
considerable  augmentation  of  weight. 

For  moving  parts,  especially  in  machinery  running  at 
great  velocity,  aluminum  has  the  decided  advantage,  in  conse- 
quence of  the  light  weight  of  these  pieces,  of  diminishing  the 
inertia*  and  consequently  the  strain  of  the  pieces  and  the 
sfiocks  and  jarring  affecting  the  whole  structure. 

For  transmission  pulleys,  aluminum  promotes  an  adhesion 
of  the  belts  much  greater  than  that  of  cast  iron,  an  important 
.advantage  for  automobile  Vehicles,  m  which  the  length  o£  the 
belts,  necessarily  quite  restricted^  Is  the  cause  of  slipping  and 
falling  off. 

Another  advantage  of  aluminum  is  that  it  is  but  slightly 
sonorous,  and  its  use  deadens  the  noise  of  the  mechanism 
to  a  certain  extent.  Thu;;,  exhaust  parts.  Completely  silent, 
are  now  made  of  aluminum. 

The  working  of  this  metal  presents  little  difficulty,  if  the 
alloys  are  well  made  and  adapted  to  their  purpose.  They  can 
be  turned,  drilled,  tapped  and  planed  like  bronzCn  The  tools 
ought  to  be  a  little  sharper  than  for  bronze  and  copper,  and 
it  is  well  to  make  use  of  soapy  water  or  oil  to  moisten  tliem. 

The  casting  alone  presents  a  little  difficulty  with  respect 
to  the  campo?>ition  of  the  alloys  and  the  method  of  tcstmg  it, 
and  with  respect  to  the  moulding. 

The  moulding  is  in  sand,  as  for  copper,  bronze  or  cast  iron, 
with  some  differences  caused  by  its  low  density,  which 
necessitates  ample  casting  holes,  large  vents  and  copious  sup- 
plies of  the  melal. 

The  composition  of  the  alloys  and  their  treatment  are  the 
secret  of  the  manufacturers.  On  these  depen<i  to  a  great 
extent  the  quality  of  the  product. 

Aluminvmi  is  not  much  higher  in  price  than  bronze  of  good 
quality.  Its  density  being  but  nne-third  that  o[  hrouKe,  the 
cost  of  the  same  voliinie  i^  but  little  more.  The  difference  is 
amply  compensated  for  by  the  advantages  derived  from  its 
use. — Journal   de  I'Electrolyse. 


We  are  informed  thai  the  Societe  Anon yme  des  Automobiles 
Cancllo-DUrkopp,  whose  office  is  in  Courbevoic,  Paris,  and 
works  are  in  Bielefeld,  Germany,  is  looking  for  an  ageni  to 
handle  its  motor  carriages  in  tHe  United  Slates-  They  wish 
inqu!ric9  to  be  addrciiaed  to  them  at  the  Bielefeld  works. 
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MINOR  HENTION. 


It  is  reported  that  an  automobile  club  will  be  formed  at 
Yale  University  in  the  fall. 

Jules  Verne  and  Emile  Zola  have  lately  been  quoted  in 
praise  of  the  automobile. 

The  American  Automachine  Co.,  of  New  York  City,  has 
been  incorporated  with  $120,000  capital. 

We  have  received  the  circular  of  the  Eastman  Automobile 
Co.  describing  their  steam  carriage. 

A  charter  has  been  applied  lor  by  the  National  Automobile 
Co..  Wilmington,  Del.,  capital,  $1,000,000. 

The  Police  Board  of  Hartford,  Conn.,  has  been  asked  to 
appropriate  $4>ooo  for  a  motor  patrol  wagon. 

The  Honesdale  Automobile  Vehicle  Co..  of  Scranton,  Pa., 
has  been  incorporated  with  a  capital  of  $100,000. 

An  automobile  will  run  between  Onteora  Park  and  Tanners- 
vllle,  N.  v.,  this  summer,  for  the  porpose  of  carrying  the  Onteora 
Park  mail. 

It  is  proposed  to  run  an  automobile  line  on  Orange  St., 
New  Haven,  Conn.,  in  place  of  the  horse  "stage"  line  now 
operating. 

A  number  of  electric  vehicles  have  been  shipped  from  New 
York  to  the  City  of  Mexico,  to  the  order  of  the  Mexican 
Electric  Vehicle  Co. 

The  Bordeaux-P^rigueux-Bordeaux  race  was  run  on  June 
3  and  4.  having  been  sanctioned  at  a  late  date.  Particulars 
will  be  given  in  our  next  issue. 

The  Automobile  Qub  of  America  has  arranged  two  more 
tours,  one  to  Bernardsville,  on  Saturday,  the  i6th,  and  the 
second  to  Asbury  Park,  via  New  Brunswick,  on  the  20th. 

A  "Whitsuntide  tour"  of  the  Automobile  Club  of  Great 
Britain  was  made  last  week  from  London  via  Peterborough 
to  Cambridge,  returning  via  Rayston,  Hatfield,  Barnet  and 
Finchley. 

The  Co-operative  Wheel  Co.,  Toledo,  O.,  has  been  incor- 
porated with  $5,000  capital,  for  the  purpose  of  manufacturing 
and  dealing  in  bicycles,  tricycles  and  other  vehicles,  including 
those  mechanically  propelled. 

The  Compagnie  Routidre  de  France  will  run  a  15-h.p,  Pan- 
hard  break,  carrying  12  passengers,  daily  through  the  season 
from  the  Herald  office,  in  Paris,  out  to  Fontainebleau.  The 
distance  each  way  is  about  45  miles. 

The  Newport  City  Council  has  been  petitioned  to  restrict 
the  speed  of  motor  carriages  in  the  public  streets.  It  is  re- 
ported that  the  undue  speeds  indulged  in  by  one  or  two  young 
men  of  wealthy  families  have  prompted  the  protest. 

A  hilarious  Washington  young  man  lately  started  an  auto- 
mobile which  had  been  left  standing  at  the  curb  by  its  owner. 
He  was  arrested,  but  released  because  there  was  no  ordinance 
to  fit  his  case.  The  authorities  are  now  at  work  getting  out 
a  regulation  to  supply  the  want 


The  Count  de  la  Valette,  technical  secretary  to  the  Auto- 
mobile Oub  of  France,  is  about  to  go  to  Madagascar  for  the 
purpose  of  starting  a  public  service  of  motor  vehicles,  and  is 
taking  six  specially  constructed  vehicles  with  him,  each  fitted 
with  motors  of  12  h.p. 

The  New  Process  Raw  Hide  Co.,  Syracuse,  N.  Y.,  has  sent 
us  an  interesting  little  catalogue  describing  their  product. 
Their  noiseless  rawhide  gears  and  pinions  are  well  known, 
and  they  recommend  rawhide  bushings  for  loose  pulleys  and 
other  places  where  lubrication  is  difficult. 

We  learn  that  C.  J.  Field  is  in  Europe  closing  up  important 
negotiations  for  the  estaUishment  of  a  large  company  con- 
trolling the  American  rights  for  one  of  the  best  known  manu- 
facturers of  automobiles  in  Europe.  We  will  be  able  to  give 
details  on  Mr.  Field's  return  the  latter  part  of  June. 

The  Locke  Regulator  Co.,  Salem,  Mass..  send  us  a  neat 
circular  describing  and  illustrating  their  standard  steam  car- 
riages, tubular  frames  and  running  gears  for  steam  stan- 
hopes, and  their  carriage  engines  and  boilers.  These  engines 
are  of  the  twin-cylinder,  double-acting  type  and  are  made  in 
three  sizes  of  2%  x  3^  in.,  2j^  x  3}^  in.,  and  3  x  4  in.  cylin- 
ders respectively.  They  have  link  cut-off  and  balanced  valves 
and  are  substantially  constructed.  The  boilers  are  oi  three 
sizes,  to  suit  the  engines,  and  have  com>cr  tubes  and  steel 
heads.  The  two  smaller  sizes  have  copper  shells  as  well, 
while  the  largest  has  a  steel  shell.  The  company  makes  also 
gasoline  burners,  steam  and  air  pressure  gauges,  glasses, 
regulators,  injectors  and  other  steam  fittings  for  vehicles. 


Better  Controlled  than  Horses. 


The  Westminster  Gazette's  special  representative  on  the 
i.ooo-mile  trial  bears  testimony  to  the  wonderful  control  under 
which  automobiles  are  in  the  hands  of  competent  drivers. 
On  April  25  he  writes;  "In  reference  to  the  present  limit  of 
12  miles  an  hour,  a  few  remarks  may  be  made.  Travelers  may 
remember  a  certain  very  steep  hill  leading  down  into  Marl- 
borough, at  the  top  of  which  that  beautiful  town  comes  sud- 
denly into  view.  Last  Monday  the  Hon.  J.  S.  Montagu  was 
driving  his  12-h.p.  Daimler  down  this  hill  at  a  fair  speed,  when 
suddenly  a  horse  coming  upward  shied  into  the  middle  of  the 
road,  presenting  an  impassable  barrier  to  progress.  If  Mr. 
Montagu  had  been  riding  a  bicycle  he  would  probably  have 
been  killed,  or  if  he  had  been  driving  a  horse  he  would  have 
stood  a  small  chance.  As  it  was,  on  his  motor  car  one  pas- 
senger turned  very  pale,  and,  personally,  I  confess  that  I 
stopped  puffing  my  pipe;  but  the  driver  quietly  put  on  some 
of  his  brakes  and  within  a  few  yards  the  car  was  standing  still. 
A  similar  instance  occurred  in  Tewkesbury  yesterday,  when 
the  Richard  car  I  was  riding  on  was  traveling  rather  closely 
to  the  car  in  front.  Suddenly  we  heard  an  awful  screeching 
issuing  from  the  internal  regions  of  the  vehicle  we  were  fol- 
lowing, and  at  once,  something  having  broken  down — good- 
ness only  knows  what — it  came  to  a  complete  standstill.  In 
this  case  again,  if  we  had  been  riding  any  other  kind  of  vehicle 
than  a  motor  car,  we  would  probably  have  been  injured,  but 
as  it  was  we  pulled  up  with  a  good  half  yard  to  spare.  I  bring 
forward  these  instances,  which  are  only  two  out  of  many,  as 
examples  of  the  arguments  upon  which  automobilists  base 
their  contention  that  the  present  legal  speed  limit  through 
country  districts  is  fixed  too  low." 
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UNITED  STATES   PATENTS. 


6504l2^Shatt  Coupling.^ Robt-rt  K.  McLelian,  oE  New 
York,  N.  Y.     May  29,  1900.    Application  filed  Oct.  13.  iSW- 

650,415 — Vehicle  Hub. — Rescue  B.  Page,  oi  Fresno,  Cal. 
May  2^,  1900.    Application  filed  Oct  21.  1899. 

650,437 — ALitomobiie  Vehicle. — W.  W.  Valentine,  of  Wash- 
^ington.  D.  C    May  3Q.  1900.    Application  filed  May  i.  iSyg. 

650,316 — Power  Driven  Vehicle— E.  E.  Molas,  E.  J.  I.a- 
mietle  and  H.  F.  A,  Testier,  of  Paris,  France.  May  29,  I900. 
Application  lilcd  Aug.   16,  1S99. 

The  object  of  this,  invention  is  to  overcome  an  assumed 
tendency  of  the  ordinary  jack-in-the-box  diffefcntial  to  de- 
liver a  greater  tractive  effort  to  the  inner  wheel,  when  the 
vehicle  is  following  a  curve,  than  it  does  to  the  outer  one;  and 
Ihc  in\'entinn  consists  in  connecting  the  hubs  of  the  driving 
wheels  to  the  axle  by  means  ul'  two  friction  clutches,  which 
arc  so  connected  to  ihc  sleerinjj'  Rear  that  that  o(  the  inner 
wheel  is  tighttned  and  that  of  the  onler  wheel  relaxed,  in 
degree  proportionate  to  the  sharpness  of  the  curve  which  is 
hctng  followed. 

Three  claims 

650,545^ — Gas  Engine. — F.  W.  Toedt.  of  Hamburg.  la. 
May  29,  1900.    Application  filed  Jan,  30,  tSgg. 

An  arrangement  of  "serpentine  gas  chambers"  in  the  cylin- 
der heads,  through  which  the  explosive  mixture  is  forced  on 
ita  way  to  the  cylinder,  and  in  which  it  is  ignited  and  made 
ri>  burn  before  acting  on  the  piston.  The  ensine  is  double 
actidfj;.  with  no  provision  for  cooling  the  piston  rod,  and  an 
ordinary  piston  valve  releases  the  exhaust. 

Two  claims. 

''50,571 — Cias  or  Oil  Engine, — Hadwen  Swain,  of  San 
Francisco.  Cal.     May  29,  rooo.    Application  filed  Aug.  5.  i8g8. 


In  this  invention  the  intet  valve  t  is  Actuated  by  a  bell 
crank  tevcf.  hi  pivoted  at  i,  and  worked  by  a  connection,  j. 
to  ihe  rccipfocatiny  sleeve  k,  Jnside  this  sleeve  is  a  rod,  e, 
worked  by  crank  connection  from  the  cam  g,  and  it  tr.ins- 
niits  its  motion  in  the  sleeve  k  by  the  wedge  I.  Both  e  and 
k  Jiie  slotted  so  that  there  is  some  lust  motion  at  the  wedge; 
and  the  latter  is  connected  to  the  governor  (not  shown).,  so 
that  by  shifting  it  op  or  down  3  greater  or  less  opening  is 
given  to  the  inlcE  valve  t,  according  to  the  speed  of  the 
engine.  Fig.  5  shows  a  detail  of  the  wedge.  Ignition  is 
effected  by  electric  spark,  and  Fig.  4  shows  the  details  of  the 
arrangement,  s  is  a  finger  on  the  outer  end  of  the  igniter 
slcni.  and  the  slide  v,  held  down  normally  by  a  spring,  is 
reciprocated  back  and  forth  by  a  suitable  bracket,  d  d'.  on  t!ie 
end  of  c.  In  its  tnotion  toward  the  left  it  rideS  up  on  the 
latch  b  and  snaps  off  from  it,  thus  making  a  quick  break 
spark.  The  stop  pin  f  limits  its  downward  motion,  and  latch 
b,  bein;g  pivoted,  swings  down  to  permit  the  return  of  v. 

Three  claims. 

f'SOjS^J— Explosive  Engine.— Arthur  H.  Goldingham,  of 
New  York,  N.  Y..  assignor  to  the  De  Le  Vergnc  Refrigerat- 
ing Machine  Co..  same  place.  May  29,  1900.  Application 
filed  Jan.  24,  iBgg, 
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This  invention  is  for  use  in  a  two-cylinder  gasoline  or  kero- 
sene engine  in  which  explosions  occur  one  to  every  revolu- 
tion, the  suction  stroke  of  one  taking  place  simultaneously 
wirh  thL*  explosion  stroke  of  the  other.  The  fuel  is  injected 
{lirecily  Into  the  combustion  cliamber  on  the  suction  stroke, 
and  the  inventor  ha.?  found  that  in  engines  of  this  sort  no 
special  distributing  mechanism  is  necessary,  the  pressure  of 
the  txplosion  being  alone  sufficient  to  prevent  the  fuel  from 
entering  the  wrong  cylinder.  The  fuel  supply  is  therefore 
arrauKcd  aia  shown  in  Fig.  3,  the  oil  being  pumped  in  by  the 
pij>e  H  and  going  by  branches  H'  or  f^'  (o  one  or  the  other 
cylinder.  Check  >'alvcs  are  interposed  before  the  injection 
orifice  is  reached,  these  being  of  the  form  shown  at  I'  and  in 
detail  in  Fig.  4.  The  stem  of  the  valve  is  made  large  and 
IS  grooved  longitudinally,  as  shown  in  section  in  Fig.  5,  and 
a  spring  closes  the  valve  at  the  end  of  the  oil  pump's  stroke. 
The  pressure  of  the  explosion  keeps  one  valve  closed  while 
the  other  is  free  to  admit  the  oil,  which  is  then  sprayed 
across  the  combustion  chamber  and  vaporized  by  the  heat 
of  the  latter. 
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650,621 — Vehicle  Wheel  Tire. — Arthur  L.  Stevens,  of  New 
York,  N.  Y.    May  29,  1900.    Application  filed  Nov.  3,  1899. 


J^X^.6. 


A  tire  of  layers  of  fabric  built  up  so  as  to  present  their  edges 
to  the  ground,  and  vulcanized  together  with  rubber.  Figs. 
2  and  6  show  two  arrangements  for  the  purpose. 

Eleven  claims. 

650,634 — Steam  Boiler. — C.  W.  Cox,  of  Sistersville,  W.  Va., 
assignor  of  one-half  to  G.  A.  Frampton,  same  place.  May 
29,  1900.     Application  filed  Sept.  29,  1899. 


»//.. 


o    o->-o 


-m 


/<*-  1/3 


p  I  □  ■  □  1 

idiDj 

|)   0   .  0     0    0  !  0 

0  0  0   j 

^iZUjm^'  ^  ■      4^TTiMZ^ 

A  boiler  with  both  fire  and  water  tubes,  the  fire  tubes  being 
arranged  as  in  the  locomotive  boiler  and  the  water  tubes  as 
shown  at  11  11  in  the  figure,  which  is  a  cross  section  through 
the  fire  box.  There  is  a  row  of  these  water  tubes  on  each 
side  of  the  fire  box,  and  the  feed  water  enters  by  tubes  10  10 
and  is  heated  before  being  discharged  into  the  main  body  of 
water  at  12  12. 

Six  claims. 

650,736 — Explosive  Engine. — Henry  Sutton,  of  Melbourne, 
Victoria.     May  29,  1900.     Application  filed  July  10,   1899. 

Ill  the  figure  iia  iia  are  the  exhaust  valves,  11  ri  the  inlet 
valves  and  4  is  the  nozzle  by  which  the  fuel  is  sprayed  into 
the  mixing  chamber  9  and  10.  The  fuel  enters  at  the  nip- 
ple I.  and  its  normal  level  in  the  communicating  cup  or 
reservoir  (not  shown)  is  slightly  below  that  of  i,  so  that  it 
is  drawn  to  the  nozzle  by  the  suction  of  the  air  in  9.  Per- 
forated plates  or  gauze  are  interposed  at  141  to  spread  the 
fuel  and  prevent  back  explosions. 

Two  claims. 


650.736.      EXPLOSIVE  ENGINE. 


650,789— Gas  Engine.— J.  S.  Losch,  of  Schuylkill  Haven, 
Pa.     May  29,  1900.    Application  filed  Oct.  4,  1899. 

This  is  a  two-cycle  gas  engine,  in  which  the  forward  end 
of  the  cylinder  is  used  as  a  pump,  and  a  tank,  ii,~is  used  to 
prevent  excessive  compression  in  the  pump  end.  A  rock 
shaft,  24,  worked  by  a  face  cam  (Fig.  8)  running  against  a 
roller  on  the  end  of  a  lever  arm  at  the  forward  end  of  the 
rock  shaft,  operates  the  igniter  and  uncovers  the  orifice  ad- 
mitting the  liquid  fuel  to  the  air  supply.  Fig.  5  is  a  detail 
of  7  (Fig.  4).  The  air  is  drawn  through  the  valve  8  and  into 
the  forward  end  of  the  cylinder  by  the  port  6.  On  the  out 
stroke  of  the  piston  the  air  passes  through  the  valve  9  and 
is  compressed  into  the  reservoir  11,  whence  the  uncovering 
of  the  exhaust  port  by  the  piston  permits  it  to  pass  by  way 
of  the  mixing  chamber  12  and  the  ignition  chamber  14  into 
the  cylinder.  In  Fig.  6  is  shown  how  the  rocking  of  24  in 
one  direction,  with  quick  return,  operates  the  igniter  ^^  34. 
and  how  rocking  it  in  the  opposite  direction  opens  the  oil 
inlet  38.  The  engine  is  governed  by  reducing  the  admis- 
sion of  oil,  which  is  effected  by  preventing  the  roller  run- 
ning on  cam  19  from  going  into  the  depression  21,  this 
being  accomplished  by  a  movable  piece  connected  to  the 
governor,  and  which  passes  through  the  aperture  19',  so 
that  when  the  speed  increases  the  roller  will  ride  on  this 
movable  piece  instead  of  on  the  cam. 

Six  claims. 


BRITISH  PATENTS. 


I2>S97— Explosion  Motor.— G.  A.  Fleury,  Paris.  April  21, 
1900. 

This  invention  relates  to  an  explosion  engine,  chiefly  char- 
acterized by  the  employment  of  a  movable  cylinder  enabling 
the  volume  of  the  explosive  mixture  in  the  explosion  chamber 
to  be  increased,  the  complete  discharge  of  the  burnt  gases 
to  be  effected,  and  increased  power  to  be  obtained. 

Keferring  to  our  illustrations,  Fig.  i  is  an  elevation  and 
Fig.  2  a  plan  of  the  improved  engine;  Fig.  3  is  a  vertical 
section  on  line  1—2,  Fig.  2;  Fig.  4  is  a  vertical  section  on 
line  3—4,  Fig.  2;  Fig.  5  is  a  vertical  section  on  line  5—6, 
Fig.  4,  showing  the  position  of  the  cams  for  acting  on  the 


12,547-      EXPLOSION  MOTOR. 


moving  cyrmder  during  tlie  first  or  inhaling  phase;  Fig.  6  is 
a  vertical  section  on  line  7—&.  Fig.  5;  Fig.  7  shows  the  posi- 
tion or  the  cams  during  the  second  or  compression 
phase  and  also  during  the  third  or  explosion  phase;  Fig. 
8  shows  the  position  of  the  same  cams  during  the  fourth 
phase,  at  which  the  burnt  g^ases  arc  exhausted;  Fig,  g  shows 
details  of  the  cam  which  operates  the  exhaust  valve  through 
a  rod  and  levvr;  Fig.  10  is  a  detail  of  the  cam  which  produces 
the  ignition  contact.  The  same  letters  of  reference  denote 
fikc  parts  in  alt  the  figures. 

The  piston  a  works  in  the  moving  cylinder  b  and  is  coa- 
tiected  hy  rod  c  with  the  crank  pin  of  the  fiy  wheels  d,  keyed 
oti  the  driving  shafL    Upon  this  shaft  is  a  pinion,  k    (Fig.  4), 


which  gears  with  a  speed  reducing  wheel,  j,  whose  axis  car- 
ries a  cattij  I,  which  operates  the  exhaust  valve  q  through 
the  medium  oi  a  lever,  o^  pivoted  at  p.  and  rod  m,  moving 
in  a  guide,  v,  and  press.ed  toward  the  cam  by  a  Spring,  n. 
h  and  i  arc  cams  operated  by  wheel  j.  working  within  a 
frame  attached  to  a  rod,  g,  fixed  to  the  moving  cylinder  b. 
The  moving  cylinder  b  Is  fitted  to  work  within  a  stationary 
cylinder,  c,  and  is  suitably  guided  by  means  of  rods,  f,  ter- 
minated by  slop  nuts,  and  upon  it?  upper  end  are  tlve  com- 
pression Cack  r,  the  automatic  inhaling  valve  ».  the  ignitioFi 
device  t,  the  telescopic  exhaust  pipe  u  for  the  gases  and  the 
suction  pipe  x  connected  to  the  carbureter  by  any  suitable 
flexible  pipe.  The  ignition  cam  y  is  keyed  on  the  spindle  of 
wheel  j. 
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SPECIAL   NOTICES. 


A«VWtlM 


■to  iMirtti  —fcr 


this  bMdtaff  at  n.00 1 
!•■■•.  payafcfa  In  airaaM. 


Having  purchased  and  received  a  special 
model  Winton,  I  will  sell  my  other  one  for 
$900,  immediate  delivery.  This  carriage  beat 
all  the  locomobiles  and  other  vehicles  in  the 
run  to  Philadelphia,  on  June  2d,  and  is  in 
perfect  order. 

GEORGE    F.   CHAMBERLIN, 

31  Nassau  Street,   New  York. 

FOR   SALE. 

A  Winton  Phaeton,  almost  new  and  in  perfect 
condition. 

H.  S.  V. 
211  Bourse,  Philadelphia,  Pa. 

FOR   SALE. 

A  2  Horse-power  Gasoline  or  Gas  Motor  for  shop 
or  experimental  purposes.  Is  in  perfect  condition. 
Electric  sparker,  coil  and  batteries.  Is  piped  for 
gasoline  but  will  also  use  gas.  Piping  and  tank.  Will 
sell  complete  outfit  for  $50.00.     Address 

C.  L.  JONES,  RiDGEwooD,  N.  J. 

FACTORY  SUPERINTENDENT. 

Wanted  for  a  large  Automobile  Company,  who  are 
establishing  a  new  factory,  a  thoroughly  competent 
Superintendent.  Good  position  to  the  right  man. 
Address,  stating  experience  and  salary  expected, 

SUPERINTENDENT,  care  of  Horseless  Age, 
150  Nassau  Street,   New  York. 

GOOD  ROHDS  LITEBHTURE. 

Send  for  a  copy  of  "A  Plea  for 
Good  Roads,"  containing  addresses 
of  speakers  at  the  recent  Good 
Roads  meeting  of  the  Automobile 
Club  of  America,  and  use  it  in  the 
cause.         ...... 

ALBERT  R.  SHATTUCK,  Chairman. 

Good  Roads  Committee, 

Waldorf-Astoria,  New  York. 
Subscribers  who  are  willing  to  act  as 

LOCAL  SUBSCRIPTION  AGENTS  . 
for  The  Horseless  Age,  on  a  commission  basis,  are 
requested  to  communicate  with  the  Editor. 


FOR   SALE. 

Winton  Motor  Carriage,  used  six  months.  Good 
as  new.  Best  hill  climber  in  the  State.  Speedy, 
powerful,  compact.  Price  $800,  with  3  extra  tires. 
Only  reason  for  selling,  I  want  a  two-seated  Wintoa 
Call  on  or  address  Dr.  GEO.  H.  TIBBINS,  Noxem,  Pa. 

Single  Locomobiles  and  Four  Passenger 
Steam  Carriages  to  Let  for  pleasure  and  ad- 
vertising purposes. 

Three  New  Buffalo  Gasoline,  Four  Cylinder 
Motors,  also  New  Buffalo  Running  Gear,  never 
been  used,  at  a  trade. 

Address  The  Boston  Automobile  Co., 

Bar  Harbor,  Me. 

PAY-ROLL  FIGURING 

is  easy  and  sure  with  the  "Ellis  Wage  Scale  Board"  which 
gives  instantly  the  wages  for  any  numbep  of  hours  from  5  minutes 
to  a  weeks  at  any  rate.  Have  figured  for  different  ways  of  pay- 
ing, viz.,  hourly,  daily,  weekly  or  bi-weekly.  Price  $a.oo. 
Express  prepaid.  Send  for  circular  and  let  tis  know  your  wants. 
ELLIS  MFG.  CO  ,  Sution  C,  Gband  Ramos,  Mich. 

Generator  ValTes,  2  to  4  H.  P.,  f  5.00. 

Generator  Valvea,  5  to  8  H.  P.,  ^.90. 

Jump  Sparic  Plogi,  ^3.00.    CoBtMt,  9>.5o. 
Ranning  Gear  Drmwiaga,  fa.00. 
Caibiucttr,  f  zo.00. 

Send  P.  O.  Order  to 

nOTOR  DB5IQN  CO.,  Buffalo,  N.  Y. 
ATTENTION. 

Castings  of  Gasoline  Motor  described  in  The 
Explosive  Motor  Nunber  of  this  paper.  Ahso  other 
sizes — stationary,  marine  and  vehicle  motors— rough 
or  partly  finished.  LOWELL  MODEL  CO.,  Box 
293,  Lowell,  Mass. 

Cylinder  Castings  with  Flanges. 

Also   Complete  Sets  of  Castic^s  for   ij^^  2%^ 
$%  H.P.  air-cooled  motors. 

SMITH   MOTOR  CO., 
54  and  56  M.  &  E.  R.  R.  Ave.,  Newark,  H.  J. 

N.  Y.  K.  O,  E.      ~ 

Our  launches  are  run  by  kerosons.     Ho  ioAun- 

mable  gasoline.     Lowest  cost  of  runniDg.     Send  for 

our  catalogue. 

NEW  70BE  ESBOSINS  OXL  lllOXn^, 

3 1  Burllns  Slip.  Naur  V««li. 


Any  ol  our  subscribers  who  are  willing  to  solldc  ■abacrijplk 
for  The  Horskless  Age  from  then   lellow  towunen  ^ 
quested  to  communicate  with  the  Editor,  u  m9mtr 
entering  into  business  relations  with  t< 
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Engines  and  Boilers... 

PIN  Valves  iboth  union  and  pJain  ends).  Inject- 
ors, Gasoline  Regula,lors{iiTiprnvecl  type),  Water 
Regulators,  Improved  Glass  Gauges,  Globe  <ind 
Check  Valves.  Water  Relief  Valves  for  Cyltn- 
ders,  Sicam  Gauges  and  Safety  Valves. 

LOCKE  HEBOLATOB  CO.,  SalEiB.  Mass. 

CI  A  I         Tt/ltft£D  MEm   /"AfiTS  FOR  AVTOM0- 
'  ^*^      BILES.    Made   to   order  from    sketch  OF 
I  tample.  :      /      ;     ;      .■     .-     ;      ;     ;     .- 

DODGE    MACHINE    SCREW    CO., 
BOSTON. 


I  Cold  Drawn  Steel  Tublfigi 


Pot  Air,  Gl*.  Steam,  Am- 

tofrala  Ot  fluli^i  under 
XH'MBOrti  and  tixpt^BlTfl*. 
dF^SeUiile««  Stent  TmV 
«d  Tw^  of  Sundtfj 
DluBBtcrt. 


DROP  FOROINGB  AND  BTEEL  STAMPINC*. 

r,  ST£l»iETZ  A  CO.,  Dnxil  Siiilding^  PhiUdaiphli,  Pt, 

TOWNSEND   4    DECKER 

BQItlcmilS  Qf  If-  &■  AND  VoUEias  PATENTS. 


fent 


S  specially 


141  Broadway, 
New  York... 


MOTOR  VEHICLE  INVENTIONS. 

H,  G   TOWNBEND.  larmtitly  Prin.  Ei'f. 

P.  IL  DBOE£&,  lAt«  Au't  &ifT,  It.  B.  Pb,%.  orBcB- 


fi'^S!  BEARS 


COMPENSATINe    GEARS 
FOR  DIFFERENTIAL 
DRIVE.... 

\4  improvtA  CRIVE  CHAIN  with  hardened  rivets  and  ileevts. 
SPRQDKETSr  STtEL  BALLS  Of  various  diameter*. 

TnU    PCiD    UinDI/C         ^38    Purchase   Street, 
lUR    UCAIf     TfUnnO,       BOSTONt  MASS. 


\S   ENGINE    CASTINGS. 

■  Rough  or  Finished^ 

icfereocc — Otto  Gas  Engine  Works.  Phiiadelphia.  our 
largest  customer. 

I                     ^                  I350-18<K)  \\\  13th  St. 
*      »y        ^* THE  JUMP  SMRK  LEADS 

aire  Tblck 
1    Inch  Jump   Spark. 

WcljEhl.S  tbs. 

Dl£i]Piifloni,  Bx4x4  In!. 

PBtent  Ai]pli«4  For. 

rLITOOHf|  sprciALiJEs. 

U  Taiut«Vbteir  St.,  Now  Tork. 

.      HEW  STANDARD  DRY  BATTERY. 

^  5land«rd  ol  U-  i.  timvj.  Hlghe*!  ^ualHr  In  tha  World. 

■  Hy  7  In.  "NaTT" tell  tiai^  nn  rc|iia1  for jrosolhiQ  engine  lifUltlun. 
I  tltelhe  propter  c<i\\  witfi  iriti  c-t>ll  And  you  have  all  yon  (.lan 

■  ^efl)r«  In  tti«  hB,rter>-  liiif-.    Wtien  vnu  iixu  "New  standard" 

■  jron  nrv  nt.>i  tmyitii:  tnr  an  expt'Ti"'*'"- 

I      nil 


WILUAM   RDCKE,  ln»nt«r  ind  Sole  Minutacturer. 
42   /£S£r  STREET,  HEW   rOfff  CITY. 
fnii  .StBiiip  for.CataJoK^e- 


...ASHTON... 

Pop  Safety  Valves,  Cylinder  Relief 
Valves,  Steam  Gauges,  Automatic 
Water  Gauges  and  Gauge  Cocks 
for 

STEAM  VEHICLES. 


THE  ASHTON  VALVE  CO.,  271  Frankiin  St.,  Boston,  Mam. 

(121   Liberty  Street,  New  Y»rb. 
S;    -itZia  Filbert  Street.  PMIadelphli. 


eKANCKeS; 


18  Lakt  Stretl,  Chicago,  ||L 


Graphite  Lubricants, 

AU  KINDS,  ACCORDlNfl  TO  WAFO'S, 

lyiLtal  preDwationa  tar  G««>r«  ot  Electric  Holori  aad  for  CTllndcra  of 
UnLo'r  EnjlDBS.    B«sa  tv  ClreaJa'a  uifl  Prtccik 

Joseph  Dixon  Crucible  Co.,   -   Jerseir  City,  N.  J. 

THE   DOW   HIGH   TENSION   COIL 

tS  THE  eE«T  IN  THE 
MARKET. 

For  Prlcei  nnd  ParrlouliiTV 
write  to 

THE  DOW  PORTABLE  ELECTRIC  ASSISTANT  CO., 

218  TAEMONT  SIBEET.  eO$T(^1t.  1135   BHOADWAY.  MEW  YORK. 


THE  OHLV  PERFECT  SUBaTlTUTE  FOR  LEATHER  IB 

MOROCCOLINE 


OkOdW 


L<imI:4 


LIKE  LEATHER 

JQ'I  th.  iblDf  rar  AncumablUi.      !>:  nut  Ih.  dcvi'lrril  tuv  wonlilm  Iraluilaqt  vLlnb  d* 

V09T0H    ARTirrClAL.    LEATUEK    CO. 

(»  EAST   latn  STREET,  HEW   YORK, 

AUTOMOBILES      ^^^^^^^^  ^^<^  easelin*, 

REPAIRED,  STORED  ^  RECHAROED. 

SPECIAL  AUTOMOBELES  built  to  order. 

F,  A.  LA  ROCHE  k  00„  13tt  ap^  HiidBOTi  ata,  5aw Tork. 

PARSELL  &  WEED, 

MODEL  MAKERS.  ?r wt;'^'""!"' "' .''" 

Auimnobile  fittings.  va[»ori2ers,  etc,  built  to  order. 
Warkinu  drawiims  made  itotC  skciches. 
WrltB  far  PxniplilBt.  T«lephftiiiB.  )&6  M«t1»ri  Squirt. 

THE  FRiNKLIH  MODEL  SHOP,  «w'yo:rN.'r  """* 
AUTOMOBILE  RUNNING  GEARS. 

FOR  THE  TRADE. 

We  Make  Two  Styles 
Complete  with  Springs 
and  Wood  Wheels. 

WRITE  FOR  PRICES. 


H.  F.  BORBEIN  &,  CO 


1113  CAttS  AVENUE, 
»y     ST.  LOUIS.   MO' 


Why  try  to  stick  thinffs  with  some- 
ihing  that  doesn't  Slick?     Huy  MAJOR'S 

CEMENT;  >'ou  know  it  s^iicks.  Mothjng 
breaks  away  from  it.  Slick  to  MAJOR'S 
CEMENT,  Buy  once,  you  will  buy 
forever.  There  U  atilhing  as  good; 
don't  believe  the  substilutcr. 

MAJOR'S  RUBBER  and 

MAJOR'S   LEATHER. 

,  ,^      Two scpiirate  CtftneTiis—ihc best.  Insist 
on  having  them. 
ESTABUSBBD  ISIG. 
15  and  as  tents   per  bottle  at  all   tlrugf^ists. 

MAJOR  CEMENT  CO.,  NEW  YORK  CITY. 

MOISTURE    PROOF 

WAGON    PANELS. 

XaiiQf4fltar«TiofTQae4rFAneUforCoaeh,W^an£Aatomobil6nEe. 

Any  size,  any  thickness,  wifhouf  joining  or  splicing. 
We  g,Jsa  make  veneer?  with  absofutety  ivattr proof 
gflue  for  special  uses. 

SEOIilNE-AXFORD    VEKEER   CO.. 

M-!0»1   PACIFIC   AVKNUE;  JfittSKy   CITY,   K,  J. 


THE   HORSELESS  AGE.  vot.  ^  Ko.  a  j«ne  1 

QAS   ENGINE  CASTINGS: 
Finished  to  run  If  desired. 
Hade  from  drawings. 
Experimental  work. 

Fine  grain  Homogeneous  Castings  for  Gas  Engine 
Cytiiiders  a  specialty,  made  frorai  high  grade  selected 
Pig  only. 

The  Hopson  &  Chapin  TVV^  Co., 

New  London,  Conn. 


(?ssxssxssfxssxxssxxxx^s«%xyos3s:^sss%3S^^ 


KITTS  LOW  WATER  ALARM 

FOH  YOUR  LOCOMOBILE, 
Avoids  all  Danger.    Write  for  Blue  Print  and  Price. 

KITTS  M'F'G  CO,  Oswego,  N.  Y. 


PHOSPHOR  BRONZE 
MAHGANES£BRONIE 
ALUMINUM 
NtDKEL  ULOY 

E,    D.   WILLIAMS    &.    SON, 
JERSEY  CITY,  N.  J. 


i£ 


AMERICAN" 


Storage  Cells  .    . 

AflE    THE   BEST. 
For  Electromobiles  and 
Cas  Engine  Ignition. 

American  Battery  Company, 


EirAau^HEi>  1S 


rfffl  SOUTH  CUNTON  STfiliT,   CHSGAQQ. 


IN  TOUR  TOWN,  FROM  TOUR  FRIENDS, 

will  you  solicit  subscriptions  for  The 
Ef  ORSSLESS  Ace  on  a  commission  basis  f 
If  so»  write  the  Editor. 

Subscribers  who  are  willing  to  act  as 

LOCAL  SUBSCRIPTION  AGENTS 
for  The  Horseless  Age,  on  a  commission  basis,  are 
requested  to  coiiimunlcate  with  the  Editor, 


ACETYLENE 


MOTOR.. 


NUMBER 


JUNE  20. 


CAN  YOU  GET  U8  NEW  SURSCRIRER8  7 

Any  of  our  subscribers  who  are  willing  to 
solicit  subscriptions  for  The  HoRSKtESs  Age 
from  their  fellow  townsmen,  are  requested  to 
Communicate  with  the  Editor. 


WANTED.— Vo/.  /,  Np.  /,  Vol  2,  Nos.  j,  6,  7,  S, 
9,  70,  and  Vol.  j,  Na.  T.  A  new  number  of 
the  weekly  will  be  given  in  exchange  for  any  one  of 
these»  if  in  good  condition,  and  for  Vol.  1,  No.  1, 
four  nuinbcrs  will  be  given  if  in  good  condition. 
HORSELESS  AGE,  American  Tract  Society 
Building*  Nassau  and  Spruce  Streets*  New  York. 


^ 
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Bl 


HAND  AND  POWER  PUMPS  [- "-» 

of  AutomoMles  and  Pneumatic  Tired  Wagons.    ,*..<, 

.  GLEASON-PETERS  AIR  PUMP  CO., 

I  MANUrACTUnERQ, 

20  WEST  HOUSTON  STREET,         NEW  YORK,  U.  S.  A. 


K 


HIDHIOIIC  CLyrcH. 


A  comptot,  Mtf-Mntalued,  positive 
clntoli  iwitpllnft, 


No  BdJaKtmenC  nl  p&rt9,  hfjrh  efll- 
oleno;,  allitlit  wpqt.  iaaa  Bind 
oeFttilat^  of  opcrntlan,  Bi'^nt 
Bdaptabllltr,  Wght  wet^l, 


wanif rACTUncD   bv 


THE  CUNNINfiHAM  EN6INEERINQ  CO, 

OfTtcc,    636     TREMONT     BUILDING,    BOSTON,    MASS. 


Automobile  Patents 
Exploitation  Company 

UNDERTAKES: 

The  manufaciure  of  AulotnobHes  and  Moior-Cytlc^. 
^  The  examinaiion  of  Automohile  paicnis. 
To  eniist  capital  for  the  development  of  invctiiicn -, 

FURNISHES: 

5prrialisi»  to  make  tborough  examinations  uf  patent^. 
Experis  10  tt^st  motors   and  auiomnbilcs. 
Opporlunitics  to  inventors  to   present  properly  their 

proposi  lions  lo  concerns  witling  to  consider  and 

to  undertake  the  same. 

PURCHASES! 

All  nieritorious  pateQls,  licenses  and  inventioiiB  re- 
lating tn  motor-cycl«.  motors,  ge%n,  autO'tnobitei 
and  their  parts, 

AUTOMOBILE  PATENTS  EXPLOITATION  COMPANY, 

S7   WILLIAM    STREET, 
F.  B.  HYDE.  SeoreUry.  NEW  YORK,  N.  Y. 


EXPLOSIVE  MOTOR  NUMBER 


LEADING    ARTICLES 


January   17th,  1900. 


The  Hydrocarbon  Engine  as  a  Source  of  Energy,  by  Elwood  Haynes. 

Genera!  Deductions,  by  Henry  W.  Struss. 

The  Gasoline  Engine  Indicator  Diagram,  by  E.  C.  Oi^iver. 

Vaporizers  and  Carbureters,  by  IlERUERr  L.  Towle. 

Ignition  and  Ignition  Troubles,  by  P.  M.  Heldt. 

Coils  and  Sparks,  by  E.  J,  Stoddard, 

The  Vibration  of  Explosive  Motors,  by  Herbert  L.  Towle. 

Gasoline  and  Gasoline  Mixtures,  by  E.  J.  Stoddard, 

MuUi-Cylinder  Engines,  by  P.  M.  Heldt. 

Gasoline  Vaporizers  and  Carbureters,  by  Henry  W.  Struss. 

Balancing  a  Motor  Carriage,  by  E.  C,  Oliver. 

Explosive  Motor  Data,  by  R,  L  Clecg. 

An  Explosive  Motor  in  Detailt  by  R.  I,  Clegg. 

72  pp.      PRICE,    lO  CENTS,  Stamps  or  Coin. 
SUBSCRIBE  FROM  JANUARY  1st,  AND  YOU  WILL  GET  THIS   NUMBER.    $2.00  A  YEAR. 


The  Horseless  Age, 


150  Nassau  St..    New  York. 
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Vol.  «,  No.  11,  Jlnw  ] 


IC 


THE   AUTO-SPARKER" 


11)    Starts  and  runs  gAs  engines   ma  easily  a*  best  batteries. 
{t)     Does  not  burn  up  cLectrodei.  -.         ..         ..         .*         >.. 

(3)  Saves  its  entire  cost  aver  batteries  in  oae  year. 

(4)  Machiae   is  durabte— oothingf  to  wear  out  but  shaft   aad 

friction  puUey,  and  these  should  last  for  years 

(5)  Hundreds  in  use—ever?  machine  ts  tested  and  g:uaranteed 

to  do  the  work  claimed.  

{6)    Automatic  governor,  reguUtes  ipecd  of  djrnamo  no  matter 

what  sire  Of  «peed  of  fly-wheel  of  eogine. 
(7)    You  aeed  Ho  baittery.     Auto  Sparker  can  be  fftstencd  to  floor 

as  in  cut  ot  oa  body  of  any  gas  eaiifiDe  or  Automobile. 

DIMENSIONS  ANO  WEIGHT 

Dimensions,  io^xiax6;|  iBthca.    Weigbt,  23  Ib«. 

Fur  pnn>.  ad'freu  any  MitOE  FOR   EirHEH   "  TOUCH  "  OH  "JUMP"  BPARK 

G^E^.u...f.^n.^..       j^^    Motsinger    Device    Mfg.  Co. 

PENDLETON.  IND. 


c._H!5!ii>"^« UPRIGHT  DRILLS 

FrQm  a  tight  PricHoa  Drill  to  a  42'ln.  B.  O.  P,  P,  Drill, 
SEND  FOR  CATALOGUE. 


W,  F,  and  John  Barnes  Co,, 

996  Ruby  Street,      -       Rockford,  111. 


TRANSMISSION  GEARING^ 


FOR  AUTOMOBILES. 


Two  Speeds  and  Reverse. 
No  Shocks. 


Change  of  Speed  by  Brakes. 
No  Gears  Running  at  Normal  Speed, 


NEAT. 
COMPACT. 


STRONG, 
EFFICIENT, 


No.    I,  4  iK  5  H.  P.,  15  in.  lonx,   wcikUI  35  lbs. 

CT'HE  shaft  is  continuous,  and  may  be  driven  direct  from  the  motor  shaft.  The  left*hand 
''  brake  operates  the  reverse,  which  is  at  slow  speed,  The  brake  *icst  to  it  operates  the 
slow  speed  ahead.  The  sprocket  wheel  drives  the  axle.  The  friction  clutch  al 
the  right  locks  the  whole  systetn  and  drives  it  at  the  speed  of  the  shaft.  A  pinion  may  be 
u&ed  ini  tead  of  spripcket  if  desired.     I-ubricatitm  by  oilti*  uii  (he  t-nil  of  the  bhaft 

THE  UPTON  MACHINE  CO.,     17   state   street,   new   york. 

WRITE  TO  US.  *      Work*  at  BEVERLY.  MASS. 


HORSELESS 


TR5SCTM?! 


••TiW,  IIMOX  AND 
TliOtM  rOUNOATIONS. 


i  9^9^  A9  A*  9^  9^  ^  ^  ^  ^  ^  ^  ^  ^  ^  ^  *f^  ^  ^y^ 

(Chicago  Motor       j 


Vehicle  Co.,  Ltd.  t 


PRACTICAL  VEHICLES  THAT  DO  WHAT  IS 
EXPECTED  OF  THEM. 


IIMiaMWiiWaS888MS8iSK88S8gg8SaS8S8ga8a 


A-^K_A  a-^La  a-^^La  a^^^a  a^^^a  a^^^a  ^^^^^  ^^^^^  ^^^^^  ^^^^^  aJ^La  ^J^La  .aJLa  a.^La  A_jK_ji  A_^K-A  A-^K_A  a-JK_a  a_^K_&  ^1^^ 

I  %v#  vV*  ^V*  ^V^  ^V^  ^V^  ^M^  ^V^  ^V^  ^M^  ^V^  ■V*  ^V*  "V*  ^V*  *V^  ^V^  ^V^  ^It  wv 


Forty  different  styles  of  bodies  may  be  used  on  one  gear. 
Can  be  changed  from  business  to  pleasure  in  lo  minutes. 
Power:  HydrO'Carbon;  ordinary  stove  gasoline. 
One  lever  controls  everything. 


ILLUSTRATED  CATALOGUE  MAILED  FREE. 


Chicago  Motor  Vehicle  Co.,  Ltd. 


Factory : 

HARVEY,   ILL, 


I 


341   WABASH   AVE, 
CHICAGO,   ILL. 
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Vol.  S.  No.  U.  Jour 


Did  you  see  that  flash? 


It  was  a  Tandem  fitted  with  a 


De  Dion-Bouton    Motor 

Carrying  two   riders   on   Queens    Park   Track,    Montreal^    May    26th,    an 
officiaHy  timed   MILE  IN    1    MINUTE  AND  20  SECONDS. 


The  same  Team,  using  the  same  DE  DION-BOUTON  MOTOR,  won 
the  Fifteen-Mile  Race  at  Cleveland,  OhiOj  Decoration  Day,  breaking 
World's  Records  for  the  entire  distance  and  defeating  the  nearest 
competitor  by  a  mile.    Time,  15  miles— zzm.  zz^s. 


At  Waltham,  Mass.,  May  30tb,  riders  using  Tandems  with  DE  DION- 
BOUTON  MOTORS  won  first  prize  in  each  of  the  three  events  where 
motors  were  used.  The  5-Mite  Motor  Tandem  Race  was  won  by  half  a 
mile    over    the   nearest   competitor   in  World's    Record  Time  of  7m.   38s. 


DE  DION-BOUTON  MOTORS  have  proven  to  be  equally  reliable 
and  powerful  on  the  Track  or  Road.  I  have  the  Sole  United  States 
Agency  for  these  Motors  and  can  supply  either  the  Water  Jacketed 
or  Air  Cooled  Type,  fitted  to  Tricycles,  Quadricycles  and  Vehicles, 
new  or  second-hand;  also  a  complete  line  of  accessories. 


KENNETH    A-    SKINNER, 

268    MASSACHUSETTS   AVENUE,    BOSTON,   MASS. 


nOODYEAR  TIRES 


A  RE  made  to  last     Every  piece 

of  material  going  in  them  is 

carefully  selected;    their  cure  is 

uniform.      We    know    they    are 

right     That*s  why  we 

GUARANTEE  THEM  TO  GIVE 
ENTIRE  SATISFACTION 


The  Qoodyear  Tire  and  Rubber  Co. 

AKRON.  OHIO,  U.  5-  A. 


RIGS  THAT  RUN. 

THE    KIND    YOU     HAVE     BEEN     LOOKING     FOR. 

COMPACT,    DURABLE,     EASILY     MANAGED^ 

BUILT      TO      LAST.         IF    YOU     ARE     AT 

ALL      INTERESTED       IN       SUCH       A 

VEHICLE,  WRITE  AT  ONCE  FOR 

CATALOG     TO 

SAINT  LOUIS  MOTOR  CARRIAGE  COMPANY, 


121  1-13- 16- 17-19  Vandovcnter  Ave., 

' "  Earlv  Ofders  Soeure  Earlv  Deliveries." 
Pnnnavlvania  ReprespntativP.  A.  8.  CUWINCR,  e<0  Qrencl  Building.  Philadelphia 


ST.  LOUIS,  MOv  U-  S-  A. 


NIAGARA  MOTORS, 

SINGLE  OR  TWIM  BALANCED. 

HO'llZONTAL  CARRIAGE  MOTORS 

Two  or  Four  Cyolfl.    Stsrt  on  QuBrter  Turn. 

SIMPLe,  «APIr  •TRONO,  ftURK. 

TWO-CYCLE   MARINE    MOTORS. 

MOTOR    tiXtT. 

NOYE    MFG.    CO., 

60  Lake  View  Avenuei 

BUFFALO.   M.   T. 

p.at*nta  Pcndlns. 


Chime  Signal  Bells . . , 

FOR   AUTOMOBILES   AND 
OTHER    VEHICLES    .    .    ,    , 

UAPEof  two  gongs 
of  different 
[ "ijcs.  For  splen 
tiii]  lones  of  the 
bells,  for  simpl  icily 
in  construction  and 
ease  of  operation 
these  bells  liave  no 
equal  on  the  mar- 
ket. Can  now  fur- 
nish 5  and  6j  inch 
sizes. 

Send  for  com- 
plete description 
and  let  us,  quote 
you  prices. 

THE  CONG  BELL  MFG.  CO 

EAST  HAMPTON,   CONN. 
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Grrphite 


VoJ.  «.  Ho.  IX  Jun* 


FOR... 


flUTDIRDBlLES 

Nothing  can  equal 

Dixon's  No.  635 

for  lubricating  the  cylinders 
and  working  parts  of  either 
steam  or  gas  engine. 

SEND  FOR  SAMPLE  AND  TRY  IT. 

For  gears  and  chains  use 

Dixon's  Graphite 
Lubricating  Grease. 


.{JOSEPH  diKdw  6\]ii\M  do., 


JERSEY  CITY,  N.  J. 


A    PERFECT   AUTOMOBILE    EQUIPMENT. 


THE 


EMPIRE  BALL-BEARING  AXLE 


AND 


ROBERTS'   WHEEL. 


PATENTED. 


A  tin*  OMft,  thordttghfy 
ttafed  by  aciua/  as* 
und«r  all  cfassea  cf 
vthicits.  giyinff  perfect 
tatf if  action. 


eotcmobitew  and  heafj 
truckt.  MamtB  9t 
oaert  aaif  t^st/moniaft 
furnitlivt  oa  uppUca" 
f/on. 


NONE  SO  NEAR  ANTI-FRICTION. 

SUPERIOR  TO  ANY  OTHER  AXLE   FOR  ALL   KINDS  OF 

MOTOR    VEHICLES. 


AXLE    DEPARTMENT. 


THE  CHICAGO  5CREW  CO., 

Address  all  commuricalions  to  the  Company, 


CHICAGO,  ILL. 


Send  for  Catalogue. 


D.  1^  Jtin«  SO,  IfiMH 


THE   HORSELESS  AGE. 


HAND  AND  POWER  PUMPS  l^^^^^^^^ 

«f  Amomoblles  and  Pneumalic  Tited  Wagons 

•        GLEASON-PETERS  AIR  PUMP  CO., 
MANUFACTURERS. 
20  WEST  HOUSTOW  STREET,  NEW  YORK.  U.  S.  A. 


nTDmilLIC  ClIITCI. 


No  aAJOdtmBUt  of  parta,  hlKh  effi- 
oltnor,  nlAdht  wear,  oase  and 
oertfilrit7  of  opemtlfiD,  gnuBt 
ad{iptab[llt7,  llffht  weight. 


^HtHE  CUNNINGHAM  ENOINEERINQ  CO. 

^HDrFlCE.    626    TREMONT     BUILDING,    BOSTON,    MABB. 


MtMuraeruKiD   >v 


Improved  Milling  MacMnes. 


Nci.  14  ImprLivrdt  l'\iiin  Atiller. 


UNIVERSAL,  PLAIN, 
LINGOLN,  DUPLEI, 
VERTICAL,  HtKO 
AND  PflOFILE.... 

Several  Sizes  of  £»li. 

Ma.dc  with  fnany  new 
add  improved  feat- 
ures, such  as, 

Qukk  ntur/t  to  table,  tm- 

prdyed  Feed  Cone  Braclrrt^ 

'  Quick    renrsa    to   table, 

.  Hsw  form  tit  kn69  ...» 

full  <l«i>rrlpllvii   ot 

our     ri|Hi-1il||r-     TO«l>f 

•{■III  Troe  on 


Mnerj  for  ^^^  Faclom  for  tmkim  ef  Auioniolik 

The  ^arvin  j^achine  (Jo., 

Spring  and  Varick  Streets, 

NEW  YORK,,, 
SALEa  agents: 

TIi«G3j-vin  Machine  Co..  u  N.  jih  St  ,  Philadelphia,  fa. 
^iaTJ!^ins,  Mniwftll  &  Moora,  3=  S-  Ctanal  5i,.  Chirago,  111. 
Deucscbe    Uarvin  Maschinen-Fvtink.  A,  G.,    17    BtLrg  Suaiu,  D«rlin 

C..  GMininy. 
C.  W,  Eturtoft.  Gnffilhi  ft  Co.,  Lu.d2fl.te  Squars,  Ludgai«  HH\,  L/oaioa, 

E.  C.  EMland. 
iHaatgoiaaiy  ft  Co.,  *8  Iltiuleinird  Mncent*,  Pmia,  Fiuicr. 


EXPLOSIVE  MOTOR  NUMBER 


JANUARY    17th,    1900. 


LEADING    ARTICLES 


The  Hydrocarbon  Engine  as  a  Source  of  Energy,  by  Elwood  Haynes, 

General  Deductions,  by  Henry  W.  Struss. 

The  Gasoline  Engine  Indicator  Diagrams  by  E.  C.  Oliver. 

Vaporizers  and  Carbureters,  by  Herbert  L,  Towle. 

Ignition  and  Ignition  Troubles,  by  P.  M.  Heldt. 

Coils  and  Sparks,  by  E-  J.  Stodeard. 

The  Vibration  of  Explosive  Motors,  by  Herbert  L.  Towle. 

Gasoline  and  Gasoline  Mixtures,  by  E.  J.  Stqddard. 

Multi-Cylinder  Engines,  by  P,  M.  Heldt. 

Gasoline  Vaporizers  and  Carbureters,  by  Henry  W.  Struss. 

Balancing  a  Motor  Carriage,  by  E.  C  Oliver. 

Explosive  Motor  Data,  by  R.  I.  Clegc. 

An  Explosive  Motor  in  Detail,  by  R.  I.  Clecg. 

72  pp.      PRICE,    lO  CENTS,  Stamps  or  Coin. 

SUBSCRIBE  FROM  JANUARY  1st,  AND  YOU  WILL  GET  THIS   NUMBER.     $2.00  A  YEAR. 

The  Horseless  Age, 

150  Nassau  St..    New  York. 


built  and  used  for 
Automobile  pur- 
poses. 

GUARANTEED. 
Single  and  Double 
Cylinders.  5  H.  P.  Single  Cylinder,  $225  Com- 
plete. 

MUFFLERS  that  MUFFLE,  $12. 
TRANSMISSION     DEVICES,    Two    For- 
ward and  One  Reverse  Speed  with  Band  Brake, 

$75. 

THREE  STYLES  of  RUNNING  GEARS 
and  All  Kinds  of  SUPPLIES, 

SI.  Lonis  Antomobile  and  Snpply  Co., 

23(1  anil  St  Chtfl«a  SU.,         .         <  ■  ST.  LOUIS.  MD. 


A  number  fif  these  arc 
especially  adapted  Tor  work 
on  metal  pans  of  Xdrsele^jn 
Carriages. 


BRIDCETON,    N.  J.,    U.  S.  A. 


IN  TOUR  TOWIf,  FROM  TOUR  FRIENDS, 

will  you  solicit  subscriptions  for  The 
Horseless  Age  on  a  commission  basis? 
If  so,  write  the  Editor. 


H  VTCTORIA,** 


Eberhardt's  Patent 

EffTlR^LT  AUTOIUTiC 

GIIR 

CDTimG 

MlCmilES 

WITH 

Eb«rhJrdt'tP«teiit 

"Radial  Dirpiei^' 
Gang  GuUia. 

S  to  I  LI  t«etb  fiiibh«A 
at  oDoa, 

QOULD  JL 

EBERHARDT, 


CAN  TOU  QET  US  NEW  SUBSCRIBERS? 

Any  of  our  subscribers  who  are  willing  to 
solicit  subscriptions  for  The  Horseless  Age 
from  their  fellow  townsmen,  are  requested  to 
communicate  with  the  Editor, 


WANTED. 

Special  contributors  to  The  Horseless  Agk  on 
all  important  subjects  relating  to  Motor  Vehicles. 
Fair  compensation.  Address  The  Horseless  A^jk, 
150  Nassau  Street*  New  York, 


No.  IX  Jnne  SO.  1900. 


HORSELESS 


BOLLEII BHIIIII6S  HP  lOTIIIIIflBllE 

ACCESSORIES. 


IWAUJIT  rr^.™r  -  n  ■ 


HUB  BE&lttNOS.  eUlDING  HINQES. 

L    " 


Wheels   Tired  Wiih  Kniiy  Solid  Rubber  Tire. 

The  Grant   Roller   Bearings  are  ua- 
iinestioaalily  the  best  for  AiitomobilRS. 


THE  GRUNT  flXLE  &  WHEEL  CO., 

Box  760,  SPRINCFIELD,  OHIO. 


.iSPEClALOlL 

FQRSPECIAL^ 


ADAPTED    FOR 
STEAM  OR  CASGLJNE 

CARRIAGES        oTH 
4  CLEAN  /^IcVLtNDERs 

Lubricant 

'SOLO  I/*  ANY        C^E'nALmU 

qt/AMTtTY^    211  CENTRE  Sn  N.Y. 


STEAM 

BOILER 

NUMBER 


DECEMBER 
6th. 


» 


TEN  SPECIAL  ARTICLES 

...   BV  •■• 

LeadlDg  Engineers  and  Inventors  on  ihe  Steam  Boiler 
as  related  lo  Vehicles,  treating  the  subject  iharaugbly 
and  stlowiag  how  ateam  can  he  most  successfully 
applied. 

10  fiENTS,  SUMPS  OR  COIN. 


SYMPOSIUM 
OF 


STEAM  VEHICLE  ENGINEERING. 


THE  HORSELESS  AGE, 

160   NASSAU    STREET, 

"*---NEW   YORK. 


HAM'S 
No.  18 

Driving 
[amp, 

yusi  the  Lamp  for 
AutoinobUe  Use, 

C.  T.  HAM  MFG.  CO.,  Rochester.  N.  ¥. 


AUTOMOBILE     STORAGE:    AND     REPAIR    CO. 

THE   HORSELESS   STABLE, 

57    WEST   66th    STREET,    St.  Nicholas  Rink  Building,    NEW    YORK* 


1B71  Oolumlma, 


HOUSE.   CARE.   REPAIR   AND    INSPECTION.  BATTERIES   CHARGED   AND   SUPPLIES   OF   ALL  KINDS   FURNISHED. 

TRANSIENTS   ACCOMMODATED. 
The  A.  S.  &  B.  GO.  ADTQMOBLLi:  OIL,  For  Sale  Here,— PrloQ  per  gaUoa  can,  91.00. 


J 


THE   HORSELESS   AGE. 


.  I;  No.  U.  Jane! 


^fj:?  ^  ^  q(p  9j^  v(9  ?J9  fjf  ?):?  <^^  ^  s:{9s^  ^^^^  t(v  ^  (j^  9|^  ^ 


n\^MOND  Rubber  Co. 


HADING    BUILDERS    SAV..„ 


Best  on  Earth. 


WRITE    FOR    CATALOGUE. 


* 


J  MADE    IN    AKRON,    OHIO.  J 

I      THE  DIAMOND  RUBBER  CO.      t 

Steam  is  tne  BESt  Power  lor  HutDlofiilBS. 


STEAM 
MOTOR 
WAGON. 


THIS   STYLE 
NOW  READY. 

OTHER    STYLES 
TO    FOLLOW. 


vl.  r  '  I.  rv7 


imtA 


FOR  FULL  PM/tTiCVUHS  MD  FffOTOGHAPH  iDD/J£SS 


sV..; 


Q'HE  Carriage  illus- 
trated here  is  one 
that  will  satisfy  the 
most  critical,  for  in  it 
is  combined  the  finest 
carriage  work  and 
the  best  machinist 
skill  and  workman- 
ship, and  It  is  the 
most  practical  and 
satisfactory  pleasure 
carriage  one  can  have. 


STANLEY  MANUFACTURING  CO.,   SSsToNl^iSSsr^"^^^' 


THE  HORSELESS  AGE 

EVERY  WEDNESDAY. 

DEVOTED  TO  MOTOR  INTERESTS. 


Vol.  VL 


NEW  YORK,   JUNE   20.    1900. 


No,  la. 


THE    HORSELESS    AGE. 

E  P.  IHQESflOLL,  Editor  ud  Propriator. 

PUSUCATIOM  OWICBJ 
AHRrClH   "nUCT   SOCTETY    BUILDIMG,       -       150   NASSAO    StVIIT, 

NEW    YORK. 

H£ft&eaT  UDD  TOWLE,  A«MClft(«  Editor. 

SUBSCRIPTION,  roit  th»  United  States  and  Camaua. 
f3.oo  a  year,  io  advance.  For  all  foreipi  countrie* 
iactuded  id  tbe  Postal  Uaipo,  (3.00. 

COMMUNICATIONS.— The  Editor  will  be  pleased  to  receiv* 
ccmm WD i cations  on  trade  topici  from  any  authentic 
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Acetylene's  Prospects, 


The  price  of  gasoline  mifiht  be  materiaHy  above  even  its 
present  high  figure  before  the  gasoline  vehicle  would  begin 
10  suiTer  in  point  of  economy  by  companson  with  its  hofse- 
drawn  competitor.  Unfortunately,  there  is  at  present  no 
guarantee  that  such  a.  level  in  its  price  may  not  be  reached, 
or  even  exceeded.  The  increase  in  the  number  of  gasoline 
motors  of  all  sorts  is  steady  and  shows  no  $ign  of  abatement. 
Probably  the  limit  wiH  soon  be  reached  in  the  case  of  the 
Urg<rr  gasoline  engine  for  alalionary  work,  both  because  the 
cost  of  running  IS  the  first  thing  here  considered  and  because 
other  fucis — illurninating  gas,  fuel  gas  and  kerosene—are  more 
readily  substituted.  But  the  motor  vehicle  industry  is  grow- 
ing with  astonishing  rapidity,  and  not  only  will  it  more  than 
make  up  for  the  destined  falling  off  in  the  consumption  of 
ga»oUnc  (or  stationary  power,  but  nothing  has  yet  been  found 


in  this  &eld  to  tak«  the  place  of  gasoline^  Doubtless  new 
supplies  will  be  found;  but  when  we  consider  that  for  every 
gallon  of  gasoline  produced  (>  gallons  of  kerosene  must  be 
produced  and  also  consumed,  while  the  consumptioa  of  kero- 
sene is  stimulated  much  less  than  that  of  gasoHne^  vn  see 
that  the  equilibrium  between  the  supply  and  demand  of  tlie 
latter  fuel  is  an  uncertain  one,  and  is  liable  to  lose  rather 
than  gain  in  stability. 

Under  these  conditions  it  is  evident  that  an  efficient  subsU- 
tute  for  gasoline,  which  can  be  successfully  applied  on  vehi- 
cles, wDuJd  be  mo5t  timely.  The  most  obvious  material  for 
this  purpose  is  of  course  kerosene.  Kerosene  is  a  much 
more  difficult  problem  than  gasoline,  but  it  has  been  used 
successfully  in  stationary  engines,  and  indeed  is  more  com- 
monly used  than  gasohnc  in  England.  There  are  also  a  few 
kerosene  launch  engines  on  the  market^  mostly  English;  but 
so  far  as  we  recall  there  are  but  two  demonstrably  success- 
ful kerosene  explosion  motors  for  vehicles  now  manufactured, 
one  being  French  and  the  other  English.  We  do  not  believe 
that  this  h  likely  to  be  the  case  very  long,  as  the  logic  of 
the  situation  points  plainly  to  the  increased  use  of  the  cheaper 
fuel;  but  until  kerosene  has  made  an  established  place  for 
itself  it  is  not  unreasonable  to  investigate  further  (or  other 
possible   substitutes. 

Among  these  possibilities  the  gas  acetylene  seems  to  daim 
&Tdt  place,  from  its  extraordinary  heating  power  and  the  com- 
paratirt  ease  of  its  production;  and  already  experiments  of 
various  sons  have  been  made  with  a  view  to  learning  its 
capabilities.  Much  valuable  information  has  been  gathered 
regarding  its  properties,  physical  and  chemical,  and  some 
tests  have  been  made  of  explosion  motors  burning  this  gas 
as  luel.  It  must  be  admitted  that  the  latter  tests  have  been 
crude,  Ordinary  gas  or  gasoline  engines  were  used,  with  no 
change  except  to  reduce  the  fuel  supply,  whereas  the  kngwn 
properties  of  acetylene  make  it  evident  that  the  best  result* 
are  to  be  obtained  only  by  the  use  of  a  motor  designed  with 
reference  to  its  peculiarities.  But  enough  has  been  learned 
to  afford  a  valuable  guide  for  further  work^  and  to  indicate 
that  the  development  oE  a  successful  acetylene  motor  is  quite 
within  the  bounds  of  engineering  pos&ibility* 
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The  characteristic  action  of  acetylene  mixtures  in  a  gas 
engine  cylinder  has  been  touched  upon  at  length  by  our  con- 
tributors and  need  not  be  dwelt  upon  here.  One  central 
fact  to  be  borne  in  mind  is  that  acetylene,  unlike  other  gas 
engine  fuels,  will  decompose  spontaneously  into  its  elements 
under  the  combined  influence  of  heat  and  pressure.  Not  only 
is  this  true  of  the  pure  gas,  but  the  same  phenomen<m  appears 
with  mixtures  in  which  the  acetylene  is  largely  in  excess. 
Prof.  Vivian  B.  Lewes  found  that  a  mixture  of  equal  parts 
of  acetylene  and  air  at  atmospheric  pressure  exploded  with 
a  pressure  of  20  atmospheres,  or  about  double  that  reached 
by  a  normal  mixture  of  i  to  12.  This  indicated  that  the 
mixture  burned  with  increasing  heat  and  pressure  up  to  a 
certain  point,  and  that  then  the  excess  of  acetylene  detonated 
and  added  its  heat  of  decomposition  to  that  of  the  combus- 
tion. It  seems  probable  that  explosion  of  the  mixture  in  an 
engine  cylinder  is  always  preceded  or  accompanied  by  decom- 
position of  the  acetylene;  and  it  is  very  certain  that  unless 
enough  oxygen  is  present  for  the  complete  combustion  of 
both  the  hydrogen  and  the  carbon  the  latter  will  be  depos- 
ited or  condensed  on  the  cylinder  walls,  head  and  valves,  to 
the  speedy  stoppage  of  the  engine.  It  would  appear  that  an 
excess  of  air  is  always  necessary  to  prevent  this. 

The  power  developed  by  an  ordinary  gas  engine  using 
acetylene  gas  does  not  differ  greatly  from  that  developed  by 
the  same  engire  using  oil  gas;  but  the  volume  of  acetylene 
used  will  be  only  about  one-third  the  volume  of  oil  gas. 
Cuinat  tested  a  6  h.p.  engine,  using  first  water  gas  and  then 
acetylene.  The  engine  was  arranged  to  admit  both  gas  and 
air  for  the  first  two-thirds  of  the  suction  stroke,  then  air  alone 
for  the  rest  of  the  stroke,  finally  to  expel  the  air  through  the 
suction  valve,  whose  closing  was  delayed  for  that  purpose. 
In  that  way  a  longer  expansion  than  the  ordinary  was  ob- 
tained, and  the  terminal  pressure  was  about  half  what  it 
would  otherwise  have  been. 

The  first  tests  were  made  with  oil  gas,  and  the  consumption 
was  as  follows  per  brake  horse-power  hour: 

Half  load,  3  b.h.p.  30.93  cu.  ft. 

Full  load,  6  b.h.p.  18.22  cu.  ft. 

Diagrams  showed  that  the  compression  was  87.6  lbs.  per 
sq.  in.,  the  maximum  pressure  243.8  lbs.,  and  the  terminal 
pressure  45  lbs. 


The  next  tests  were  with  acetylene,  in  the  approximate 
proportion  of  i  to  20.  The  consumption  was,  per  brake 
horse-power  hour: 

Half  load,  3  b.h.p.  10.66  cu.  ft. 

Full  load,  6  b.h.p.  6.17  cu.  ft 

The  compression  was  25.5  lbs.  higher,  which  was  ascribed 
to  the  higher  temperature  of  the  walls;  the  maximttm  pres- 
sure was  412  lbs.,  but  the  terminal  pressure  was  13  lbs.  less. 
A  larger  quantity  of  jacket  water  was  needed,  being  about 
33  gals,  per  hour. 

The  extremely  rapid  combustion,  more  nearly  "explosive" 
than  in  any  other  of  the  "explosion"  engines  so-called,  and 
its  resulting  immediate  and  great  loss  of  heat  to  the  water 
jacket,  have  been  remarked  by  all  experimenters  with  acety- 
lene in  motors.  There  is  no  question  of  its  iojoriotu  effect 
on  the  economy  of  the  engine,  and  it  is  likewise  objectionable 
for  the  severe  and  useless  stresses  imposed  on  the  working 
parts.  It  would  seem  evident  that  the  compression  in  an 
acetylene  motor  should  be  very  materially  less  than  for  gas- 
oline or  gas,  and  we  venture  the  opinion  that  important  re- 
sults may  be  secured  by  proper  attention  to  this  point. 


The  Result  of  the  Race. 


The  result  of  the  race  for  the  Gordon  Bennett  Cup  will  not 
come  as  a  surprise  to  those  who  have  followed  the  develop- 
ment and  performances  of  the  French  racing  machines.  A 
long  and  strenuous  rivalry  between  builders  of  world-wide 
renown,  with  chauffeurs  who  fear  absolutely  nqthing,  has 
evolved  a  breed  of  men  and  machines  the  like  of  which,  we 
suppose,  cannot  be  matched  outside  of  France.  American 
builders,  confronted  by  the  much  more  practical  problem  of 
negotiating  American  bad  roads,  have  given  little  attention 
to  the  subject  of  extreme  speed  on  a  level  track.  Probably 
Mr.  Winton  himself  did  not  expect  to  win. 

Nevertheless,  the  time  made  by  the  American  champion 
before  his  machine  was  disabled  was  unexpectedly  good;  and 
when  such  a  giant  of  the  course  as  Ren^  de  Knyff  withdraws 
on  account  of  a  breakdown  it  is  no  shame  to  be  in  his  com- 
pany. The  next  race  will  come  in  due  time,  and  America 
will  be  ready  for  it  when  it  comes. 


ACETYLENE   INDICATOR   DIAGRAM. 
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Acetylene  and  Alcohol  Versus  Gasoline 
As  Fuels, 


By   Isaiah  L.   Roberts. 


The  choice  of  any  fuel  for  use  in  the  arts  of  man  depends 
on  ihe  purpose  lor  which  it  is  tg  be  useil,  rt'gardlcss  of  its 
first  cost  oT  comparative  thermic  value  per  unit  oS  weight. 
For  instance,  coal  or  coke  is  generally  nsed  as  a  fuel  for  gen- 
eniing  hcai  co  rack  iron,  hut  it  Iias  been  proven  that  pow- 
dcrtd  atuminum  can  be  more  advantageously  used  to  mcU 
iron  in  a  small  crucible  m  a  few  seconds  just  when  and  where 
it  is  needed,  notwithstanding  it  costs  per  heat  unit  more  than 
one  hundred  times  the  price  of  coke.  Magnesium  is  one  of 
the  most  expensive  of  all  fuels,  but  it  will  make  a  quick  fire 
and  light  by  which  a  photograph  or  signal  may  be  produced 
cheaper  than  with  commercial  oil.  Therefore,  in  choosing  a 
fuel  we  must  talfc  into  consideration  all  the  conditions  under 
which  it  is  lo  be  u&cd  for  accomplishing  the  object  sought. 

This  anicle  will  be  confined  to  a  comparison  of  the  value 
jf  pctfoieum.  acetylene  and  alcohol  as  fuels  for  use  in  the 
propulsitMi  oi  sclfmuving  vehicles  by  explosion  in  the  cylin- 
drri  of  ihcir  engines,  atid  not  as  a  fuel  lo  generate  5leani. 
However,  from  the  dala  here  given  the  reader  will  see  that 
where  steam  is  to  be  generated  the  choice  of  one  of  the 
Ihrtc  above  mentioned  must  rest  on  the  one  which  will  yield 
ihe  greatest  number  of  heat  units  for  a  unit  of  coat  of  a  unit  of 
weight,  as  well  wiih  a  steam  generator  as  with  an  explosive 
motor,  where  all  are  of  equal  convenience. 

The  ainouni  of  heat  generated  by  the  combustion  oi  any 
substance  in  oxygen  has  been  accurately  ascertained  by  many 
independent  investigators  by  actual  experiment  and  test. 
Among  the.^e  may  be  mentioned  Andrews.  Favre  and  Silber- 
m.tn.  Julius  Thompson  and  Bertht'lol  and  others;  hence  there 
IS  no  longer  any  que'^tion  about  the  fads  here  set  forth. 

All  the  value  of  the  above  fuels  depends  solely  on  the 
amijuni  of  hydrogen  and  carbon  they  contain,  and  as  above 
it-ited,  each  one  of  these  substa^tces  yields  a  known  amount 
of  heat  per  unit  of  weight;  ihcrefore.  if  we  takt  as  a  unit  a 
gram,  kilogram  or  pound,  we  can  state  just  how  many  heat 
miits  will  be  evolved  by  the  cumbusiion  of  tliat  unit  in  air. 
which  is  only  oxygen  diluted  with  nitrogen  in  the  proportion 
of  about  23  parts  of  oxygen  to  77  rjf  nitrogen,  and  this  is  the 
uniform  proportion  the  world  over,  regardless  of  altitude. 
Willie  (he  nitrogen  is  a  neutral  substance  and  does  not  enter 
intn  chemical  combination  with  any  of  ihe  products  of  com- 
bustion, it  neverihcless  serves  a  very  important  part  in  the  pro- 
pulsion  of  the  piston  in  the  cjhnder  of  an  explosive  engine,  ft 
absorbs  the  heat  at  the  moment  of  combustion  and  yields,  it  up 
in  *ork  by  expanding  a^  the  piston  moves.  It  is  not  necessary 
to  go  into  further  details  on  this  point  in  this  article,  as  the 
reader  will  And  this  subject  fully  worked  out  m  the  great  works 
of  Maxwell,  Carnot  and  others. 

Having  before  us  the  wonderful  works  of  those  patient  and 
hentficent  men  above  mentioned,  we  can  now  determine  be- 
forehand what  the  value  of  a  fuel  13  by  simply  ktiowing  its 
chemical    composition. 

In  th«"  examination  of  (he  three  substances,  viz,,  petroleum, 
acetylene  and  alcohol,  we  will  proceed  in  the  order  named. 
On  cxamin3>tion  of  the  chemical  composition  of  the  petroleum 
Kfics  wti  find  It  is  made  up  by  the  addition  to  each  other 
of  the  hydrocarbon  radical  CH,  to  the  foundation  one  called 


methane,  CH..  This  addition  was  perinrmtd  by  nature  in 
the  interior  of  the  earth  in  some  past  age  in  a  manner  no, 
yet  clearly  understood.  Most  of  the  groups  of  this  hydro- 
carbon have  been  studied  and  named  chemically  and  some- 
what roughly  commercially,  but  wc  cannot  go  extensively 
into  the  compositjon  of  all  of  tlicm  here.  It  is  sufficient  to 
say  that  the  first  three  arc  gases  which  have  the  formula 
Clf.  methane,  C,  VU  ethane  and  C.  H*  propane  in  various  and 
ever  varying  proportions,  and  compose  what  is  known  as 
■"natural  gas."  The  next  three  groups,  when  mixed,  as  they 
always  are  in  the  distillation  of  crude  petroleum,  are  called 
in  ihe  trade  "gasoline,"  These  have  the  formulas  C*  H„ 
butane,  C.  H.=  pentanc,  C.  H,i  hexand.  Butane  boils  at  i  deg, 
C.  pentanc  .?8  and  hexanc  70.  The  next  two  or  three  are 
called  in  the  trade,  "kerosene." 

The  operator  of  gasoline  motors  finds  in  the  case  of  auto- 
mobiles when  using  only  a  cool  carbureter  that  toward  the 
la^t  nf  the  run  there  remains  an  oil  tl>at  will  not  volatilire  suf- 
ficiently to  enrich  the  air  in  the  cylinder  to  that  degree  neces- 
sary for  an  explosion.  The  reason  of  this  is  that  the  gasoline 
of  commerce,  unless  especially  distilled  for  that  purpose,  con- 
tains a  considerable  percent  of  heptane,  d  Hi^.  and  stime 
octane,  Cf,  Hu,  or,  in  other  words,  kerosene.  Still  higher 
comes  the  licavy  oils,  and  finally  parafi'mc  wax.  and  tven  tar, 
all  of  which  hive  names,  and  arc  buiU  up  by  the  continually 
advancing  addition  of  CH*. 

Acetylene,  on  the  other  hand,  is  also  a  true  hydrocarbon, 
but  has  the  uniform  formula  of  Ci  H*,  while  the  alcohols  arc 
oxygen  dcrivaiix-cs  oi  the  hydrocarbons  mentioned  above. 
Therefore  we  have  from  methane,  CH*,  methyl  alcohol. 
Cllt  O,  or  wood  alcohol,  and  from  ethane,  Ca  Ho,  ethyl  alco- 
hol, C,  H,0,  or  common  spirits  of  wine,  and  ehemlcaUy  we 
can  produce  propyl  alciihtil,  C^  H.  O.  from  propane,  C,  H,,  and 
so  on  with  the  rest  of  these  hydrocarbons;  but  they  are  Ino 
expensive  to  be  used  as  fuels  when  compared  to  ethyl  and 
methyl  alcohols.  It  will  be  seen  from  the  foregoing  that  we 
have  just  two  elements  for  fuel  out  of  all  this  array  of  for- 
mula und  nomenclature,  viz.,  hydrogen  symbol  H  and  carbon 
Symbol  C.  Now.  the  exact  amount  of  heat  produced  by  the 
combustion  of  each  ol  these  per  unit  of  weight  aS  aforesaid  is 
W'^^lf  known,  so' that  it  does  not  niatu-r  how  these  ck-mi-ntti 
cling  about  each  other  in  their  molecular  formaliMn,  nnr 
whi\i  name  those  different  grouping.^  have,  or  how  diHerently 
they  ia»ie  or  smell;  when  oxygen  comes  courting  they  all 
break  up  their  weak  union  with  each  other  and  rush  to  form 
a  new  union  with  it.  which  will  be  more  stable,  and  in  so 
duiiig  each  gram  or  kilogram  of  hydrogen  yields  ^A  sfi^  heat 
units,  nr  in  other  words  will  raise  the  lemperature  of  34.46^ 
gr^ims  or  kilngramis  of  water  i  deg,  C;  or,  if  one  gram  be 
burned,  it  will  raise  the  temperature  of  .vn6j  grams  uf 
water  1  deg,  C. ;  hence  we  say  that  one  unit  of  hydrogen 
burned  has  J4.462  heat  units,  and  so  on  with  any  substance 
whatever,  according  to  the  Strength  of  its  affinity  tor  oxygen. 
Carbon  yields  on  burning  in  oxygen,  when  forming  CO*, 
about  8,000  heat  units. 

Now,  froni  these  known  data  it  is  easy  to  figure  out  the  heat 
unit?  that  are  contained  in  a  pound  or  kilogram  of  CH,, 
which  is  the  general  formula  for  petroleum  cnmpouniJs,  com- 
monly called  in  the  trade  rigoUne,  benzine,  gasoline,  kero- 
sene, etc. 

I  prefer  to  use  the  kilogram  and  gram  in  the  calculations 
here,  because  they  arc  the  standard  units  now  used  all  over 
the  world  in  rbcmicaf  calculations.  The  kilogram  is  about 
2.2  lbs.  and  a  gram  is  one-thousandth  part  of  a  kilogram. 
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Now,  if  we  take  a  kilogram  of  gasoline,  which  will  he  near- 
est represented  by  faexane,  Ci  Hu,  although  the  other  two  are 
present,  it  will  be  seen  that  it  does  not  materially  alter  the 
calculation  if  we  took  pentane,  Ca  Hu;  but  as  the  former  pre- 
dominates in  ordinary  gasoline,  it  will  be  the  basis  of  our 
calculations. 

Now,  as  the  atomic  weight  of  carbon  is  about  la  and  hydro- 
gen about  I,  we  have  72  grams  of  the  former  and  14  of  the 
latter  in  86  grams  of  hcxane.  Therefore  we  have  837.2088+ 
grams  of  carbon  and  162.7906+  grams  of  hydrogen  in  1,000 
grams,  or  one  kilogram.  If  we  multiply  the  carbon  grams 
by  8,000,  the  heat  units  of  carbon,  and  the  hydrogen  by  34-462, 
the  heat  unit  of  hydrogen,  we  have  6,697,670.4+  grams  heat 
units  for  the  former  and  5,610,413-6+  for  the  latter,  or  12,- 
308,083+  total  for  both  per  kilogram. 

The  formula  of  acetylene  being  G  Hi,  there  is  in  one  kilo- 
gram of  that  gas  923.04+  grams  of  carbon,  which  has 
7.384,320+  heat  units,  and  76.92+  grams  of  hydrogen,  which 
has  2,650,817+,  or  a  total  of  10,035,137+  heat  units. 

The  formula  of  wood  alcohol,  CH»  O,  will  be  used  for  our 
calculation,  as  ethyl  alcohol,  or  spirit  of  wine,  is  so  taxed  by 
the  Government  that  it  cannot  be  used  as  a  fuel,  and  if  it 
could  be  it  would  not  have  any  more  heat  units  than  methyl, 
as  will  be  seen  by  figuring  from  its  formula,  Ct  H«  O. 

In  calculating  the  heat  units  of  alcohol,  we  must  begin  by 
throwing  out  of  the  formula  the  Ht  O,  water,  because  alcohol 
is  really  only  the  radical,  CHi,  combined  with  a  molecule  of 
water  by  fermentation  in  nature  or  synthesis  in  the  arts. 
Therefore  we  must  add,  as  above,  this  water  in  order  to  get 
the  total  weight,  and  then  deduct  it.  Thus,  CH.  +  Hi  O,  or 
carbon  12,  hydrogen  2;  then  hydrogen  again  in  the  water,  2, 
and  oxygen  16.  This  gives  us  32  as  the  divisor  of  1,000 
grams  and  shows  more  than  half  of  our  alcohol  is  water,  as 
C  and  Hi  equal  14  parts,  while  the  Hi  added  16  of  oxy- 
gen equals  18  parts.  Therefore,  the  available  carbon  in  a  kilo- 
gram of  alcohol  is  374-616  grams,  which,  multiplied  by  8,000, 
gives  us  2,996,928+.  The  available  hydrogen  is  62.436  X 
34.462  =  2,151,669.432+,  or  total  for  both  of  5,148,597.432+. 

This,  however,  is  too  favorable  a  showing  for  alcohol,  even 
if  pure,  which  it  never  is  in  commerce.  It  always  contains  a 
percentage  of  water;  besides,  we  must  deduct  the  heat  units 
that  are  lost  in  the  evaporation  of  the  561.824+  grams  of 
water;  but  in  this  article  we  cannot  go  into  the  question  of 
latent  heat,  which  is,  however,  nearly  the  same  for  all  the 
hydrocarbons,  but  the  water  of  combination  in  the  alcohol  is 
a  distinct  loss  over  that  of  mere  combustion,  and  is  consider- 
able. 

In  summing  up  the  situation  we  must  take  into  considera- 
tion the  cost  of  a  kilo  of  the  substances  mentioned,  which  are 
of  course  subject  to  fluctuations  In  the  market.  Gasoline  can 
be  purchased  by  the  small  consumer  at  about  5  cents  per 
kilogram,  while  acetylene  must  be  generated  from  carbide  of 
calcium,  which  will  probably  cost  10  cents  per  kilogram  to  the 
small  consumer,  in  cans,  and  as  the  average  carbide  will 
not  run  over  10  cu.  ft.  of  acetylene  to  the  kilogram,  and  as 
roughly  about  30  cu.  ft.  weighs  a  kilogram,  we  need  3  kilo- 
grams of  carbide,  which  will  cost  about  30  cents.  Alcohol 
can  be  obtained  at  about  40  cents  per  kilogram.  Having  all 
this  data  at  hand,  we  can  make  the  comparison  of  cost  as  fuel 
of  the  three  substances  named  above: 

Gasoline,  per  kilogram,  5  cents;  heat  units,  12,308,083.+. 
Acetylene,  per  kilogram,  30  cents;  heat  units,  10,035,137.+. 
Alcohol,  per  kilogram,  40  cents;  heat  units,  5,148,597.+. 

It  would  seem  from  the  above  figures  that  we  must  look 
to  petroleum  for  some  time  to  come  for  a  source  of  heat  if 
the  price  i>  to  determine  our  choice. 


Acetylene   and  Its   Adaptability    as   a 
Motive  Power  for  Vehicles. 


By    £.    C.    Oliver,    Instructor    in    Mechanical    Engineering 
Laboratory,  University  of  Illinois. 

Acetylene  was  first  isolated  by  Prof.  Edmund  Davy  in  1836, 
who  found  that  in  the  production  of  potassium  from  potassium 
carbonate  a  small  by-product  of  potassium  and  carbon  re- 
mained which  decomposed  on  the  addition  of  water,  pving 
acetylene.  This  gas  he  called  klumene,  and  described  it  as 
an  odorous  combustible  gaseous  bicarburet  of  hydrogen.  The 
by-product  from  which  this  was  obtained  was  shown  by  Ber- 
zelius  in  the  same  year  to  be  potassium  carbide. 

Considerable  interest  was  again  drawn  to  the  gas  between 
1859  and  1866  by  the  investigations  of  Berthelot  and 
Wohler.  The  former  obtained  acetylene  by  the  decomposition 
of  sodium  carbide  produced  by  forming  and  dien  heating 
sodium  acetylide.  He  also  showed  in  1866  that  acetylene  is 
formed  by  the  electric  arc  in  an  atmosphere  of  hydrbgen,  af- 
fording the  first  example  of  the  direct  synthesis  of  a  hydro- 
carbon. In  addition  to  thus  preparing  the  gas,  Berthelot  in- 
vestigated its  physical  properties. 

To  Wohler  belongs  the  credit  of  having  first  obtained 
calcium  carbide,  as  he  formed  this  substance  1^  heating  to  a 
welding  temperature  an  alloy  of  zinc  and  calcium  with  carbon, 
and  from  this  calcium  carbide  he  obtained  acetylene  b^  decom- 
position with  water,  thus: 

Ca  +  a  =  CaCi 
Ca  C,  +  H,  O  =  Ca  O  -h  C,  H, 
The  former  reaction  is  of  the  greatest  importance,  and  is  en- 
tirely due  to  the  influence  of  heat 

In  1880  Dr.  Borcher,  while  ccmducting  some  escperiments  in 
a  small  electric  furnace,  found  that  calcium  carbide  was 
formed  by  the  action  of  calcium  vapor  from  the  quicklime 
lining  on  the  carbon  electrodes.  After  a  complete  stady  of 
the  carbides  he  gave  a  full  account  of  calcium  carbide  and  its 
reactions  in  1894,  when  he  exhibited  crystals  of  the  carbide 
obtained  from  pure  quicklime  and  carbon  made  from  sugar. 

At  the  same  time  T.  L.  Willson,  at  Spray,  independently 
discovered  that  calcium  carbide  could  be  obtained  in  an  electric 
furnace.  He  was  endeavoring  to  obtain  alloys  of  calcium,  and 
discarded  the  dark  product  obtained,  whidi,  it  was  noticed, 
effervesced  upon  coming  in  contact  with  water.  It  was  then 
found  that  calcium  carbide  had  been  produced,  which  upon 
decomposition  gave  acetylene. 

Until  this  time  the  production  of  calcium  carbide  and 
acetylene  had  no  commercial  importance,  owing  to  the  high 
price  of  calcium.  It  was  of  use  mostly  for  a  itndy  of  its 
chemical  reactions;  but  when  the  advent  of  the  electrical 
furnace  made  possible  its  production  in  large  quantities  and 
at  a  comparatively  low  price  more  attention  was  given  to 
adapting  it  to  the  uses  for  which  it  was  suited. 

UANUFACTUSE. 

Calcium  carbide  is  manufactured  on  a  commerda!  scale 
by  heating  lime  and  carbon  in  an  dectric  furnace.  This 
furnace  consists  in  principle  of  a  cast  iron  cnidble  forming 
one  electrode  and  containing  the  mixture  and  a  number  of 
carbon  pencils  forming  the  other  electrode.  The  carbcMi  elec- 
trode is  adjustable  that  it  may  be  fed  into  the  fflixtnre  as  it  is 
burned  up,  and  the  voltage  kept  constont  Ground  coke  is 
used  as  the  carbonaceous  material,  and  it  is  intimately  mixed 
with  finely  ground  unslacked  lime  in  a  proportkm  of  lOO  parts 
of  lime  to  from  63  to  67  parts  of  coke,  the  percattage  of  coke 
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varying  with  the  voltage  used.  The  current  may  be  either 
alternating  or  direct,  as  the  action  is  one  of  heat  and  not 
electrolysis.  The  voltage  used  varies  from  65  to  100,  and 
the  current  from  1,700  to  2,000  amperes. 

One  horse-power  hour  is  required  to  produce  .3  of  a  pound 
of  carbide  of  good  quality,  or  about  7,000  h.p.  hours  per  ton. 
The  great  power  necessary  has  led  to  calcium  carbide  being 
produced  only  when  there  is  abundant  water  power,  as  at 
Niagara.  The  cost  of  a  horse-power  at  this  place  is  about 
$18  per  electrical  horse-power  per  year,  and  at  this  rate  calcium 
carbide  may  be  purchased  in  large  quantities  at  from  $75  to 
$80  per  ton. 

PROPERTIES  OF  CALCIUM  CARBIDE. 

Calcium  carbide  is  a  hard  crystalline  substance  of  a  reddish 
brown  color  when  pure,  but  owing  to  impurities  the  com- 
mercial article  is  of  a  gray  or  brownish  black  color.  It  has  a 
specific  gravity  of  2.262. 

Theoretically,  i  lb.  of  carbide  should  require  .525  lb.  of 
water  for  its  decomposition,  and  give  1.1563  lbs.  of  lime  and 
.4064  lb.  of  acetylene,  measuring  5.903  cu.  ft.  at  60  deg.  F.  and 
atmospheric  pressure ;  but  it  has  been  found  more  economical 
to  manufacture  a  carbide  giving  about  5  cu,  ft.  of  gas  per 
pound. 

Upon  decomposition  i  lb.  of  calcium  carbide  gives  out  900 
British  thermal  units,  and  this  heat  must  be  taken  into  care- 
ful consideration  when  devising  generating  apparatus,  owing 
to  the  low  temperature  at  which  acetylene  is  decomposed,  and 
also  in  order  that  the  impurities  contained  therein  (sulphu- 
reted  and  phosphoreted  hydrogen  and  ammonia)  may  not  be 
volatilized  and  contaminate  the  gas  produced. 

GENERATING  APPARATUS. 

The  various  types  of  generators  used  may  be  divided  into 
classes  as  follows:  those  in  which  the  carbide  and  water  are 
brought  into  contact  with  each  other  by  the  change  of  level  of  . 
one  of  the  substances;  those  in  which  the  water  is  allowed 
to  fall  on  the  carbide  drop  by  drop  or  in  small  quantities,  and 
those  in  which  the  carbide  is  added  bit  by  bit  to  a  large  quan- 
tity of  water.  These  classes  may  be  also  divided  intn  tho?e 
generators  which  act  automatically  and  those  which  depend 
on  the  operator  for  manipulation. 

Of  each  class  there  are  a  number  of  forms  made,  but  the 
most  promising  perhaps  is  the  last  mentioned  class,  for  in  this 
the  large  body  of  water  will  most  effectually  take  up  the  heat 
generated,  besides  absorbing  to  some  extent  the  impurities 
given  off. 

STORING   ACETYLENE. 

There  are  three  general  ways  in  which  acetylene  may  be 
stored:  (i)  By  keeping  it  latent  in  calcium  carbide  and 
generating  it  as  needed.  This  method  has  the  advantage  of 
safety  and  convenience  in  handling,  but  there  is  sometimes 
considerable  Ibss  due  to  the  after  generation  of  the  gas.  unless 
there  be  means  used  to  store  this  gas  for  future  use.  which 
may  not  always  be  possible. 

fa)  Acetylcne'may  be  liquefied  at  07  degs.  F.  by  a  pressure  of 
68  atmospheres,  or  at  68  degs.  F.  by  a  pressure  of  42.8  atmos- 
pheres. In  this  state  one  volume  of  liquid  acetylene  will  pro- 
duce 340  volumes  of  free  gas.  It  is  the  lightest  liquid  known, 
having  a  specific  gravity  of  .4,  water  being  i,  and  has  also  the 
greatest  coefficient  of  expansion  known  for  any  liquid  or  solid. 
one  volume  at  32  degs.  F.  expanding  to  1.24  volumes  at  96 
degs.  F.  In  addition  to  these  properties,  liquid  acetylene  may 
be  fired  by  a  spark  or  incandescent  wire,  and  then  has  all  the 
characteristics  of  a  modern  explosive. 


Under  these  conditions  then  it  may  be  said  that  although 
when  carefully  handled  acetylene  may  be  stored  in  this  man- 
ner, yet  it  does  not  offer  sufficient  promise  to  make  it  popular. 

(3)  At  59  degs.  and  atmospheric  pressure,  acetone  (Cj  H,  O) 
is  capable  of  absorbing  twenty-five  times  its  volume  of  the 
gas,  and  this  property  of  taking  acetylene  into  solution  rises 
nearly  in  proportion  to  the  pressure  between  32  and  95  degs. 
F.  At  12  atmospheres  i  volume  of  acetone  absorbs  300  vol- 
umes of  acetylene,  and  the  consequent  volume  is  1.48  at  this 
pressure. 

Messrs.  Berthelot  and  Vieille,  who  have  made  investigations 
concerning  this  mixture,  found  that  when  the  pressure  did  not 
exceed  28  lbs.  per  square  inch  and  the  temperature  60  degs.,  a 
cylinder  containing  acetone  saturated  with  acetylene  was  not 
exploded  even  with  a  fulminate  cap.  From  this  pressure  up  to 
a  pressure  of  142  lbs.  per  square  inch, the  mixture  was  explosive, 
but  the  pressure  of  explosion  was  not  greater  than  that  of  pure 
acetylene  under  the  same  conditions. 

This  field  probably  offers  the  most  promise  of  any  method 
now  known  of  storing  the  gas.  It  is  possible  to  carry  a  con- 
siderable supply  without  an  especially  weighty  reservoir,  and 
it  is  practically  safe. 

EXPLOSIVE  PROPERTIES. 

Acetylene  and  air  at  atmospheric  pressure  will  bum  when 
mixed  in  any  proportions  between  2.7  per  cent,  and  95  per  cent. 
of  acetylene,  while  between  4  per  cent,  and  67  per  cent,  an 
explosion  takes  place,  being  most  violent  when  there  is  about 
8  per  cent,  of  acetylene  present. 

Acetylene  alone  will  not  explode  until  the  pressure  is  in- 
creased to  I  1-20  atmospheres,  but  above  this  pressure  it  is 
violently  explosive ;  consequently,  it  should  not  be  kept  under 
a  pressure  of  more  than  a  few  inches  of  water. 

The  results  of  a  series  of  experiments  made  to  ascertain  the 
maximum  pressure  of  explosion  of  this  gas  under  various 
pressures  are  given  in  the  following  table : 

Pressure   in  Atmospheres. 
Initial.  After  explosion. 

2. IS  8.50  :    10.44 

3.38  18.00  :     18.71 

578  40.04   :    42.03 

10.87  89.76  :    88.80 

20.45  206.77  :  205.70 

For  its  mixtures  with  air  in  varying  proportions,  Grehant 
has  made  numerous  experiments,  the  results  of  which  he  states 
in  the  following  table,  and  which  are  for  atmospheric  pressure : 
Acetylene  i,  air     i — Burns  with  sooty  flame. 
Acetylene  i,  air    2 — Bums  with   sooty  flame. 
Acetylene  i,  air    3 — Explosion  with  sooty  deposit. 
Acetylene  i,  air    4 — Explosion  without  sooty  deposit. 
Acetylene  i,  air    6 — Strong   explosion. 
Acetylene  i,  air    9 — Strongest  explosion. 
Acetylene  1,  air  12 — Strong  explosion. 
Acetylene  i,  air  19 — Weak  explosion. 
Acetylene  i,  air  20 — Inflammation  without  explosion. 
Acetylene  i,  air  25 — Inflammation  without  explosion. 

In  a  recent  paper  by  M.  Ravel  he  states  that  the  tempera- 
ture required  to  explode  this  gas  is  but  900  degs.  F.,  whereas 
it  requires  1,100  degs.  F.  to  explode  any  mixture  of  coal  gas 
and  air ;  also,  that  the  temperature  of  explosion  reached  7.200 
degs.  F. 

ITS    USE   IN    MOTORS. 

Authorities  differ  regarding  the  expediency  of  using 
acetylene  in  motors,  and  numerous  experiments  have  been 
carried  out,  with  varying  results,  to  determine  its  usefulness. 
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A  report  in  La  Revue  IndustricHe  of  some  tests  made 
by  Cunat  with  engines  of  from  8  to  i6  h.  p.  sutes  that 
acetylene  was  used  in  these  engines  with  no  other  change  than 
to  diminish  the  size  of  the  inlet  valve»  and  that  when  used 
in  a  mixture  of  lo  of  air  to  i  of  gas,  acetylene  gave  three 
times  the  energy  of  an  equal  vc^ume  of  coal  gas,  developing 
a  horse-power  for  6  cents  per  hour. 

M.  Ravel  with  a  2-h.p.  motor  was  able  to  obtain  a  horse- 
power hour  on  6.35  cu.  ft.  of  acetylene,  using  a  mixture  of  15 
air  to  I  of  gas.  This  gave  about  2.1  times  the  energy  of 
coal  gas.  In  another  engine  he  could  not  use  a  greater  pro- 
portion of  gas  than  5  per  cent.,  due  to  the  high  compression, 
and  noted  that  while  the  explosion  pressure  was  extremely 
great,  yet  the  fall  of  pressure  was  immediate  and  expansion 
was  not  carried  out. 

These  experiments  are  of  value  to  us  as  they  point  out 
some  of  the  difficulties  in  using  acetylene  as  a  motive  power, 
and  also  suggest  some  improvements  which  might  be  made  in 
the  design  of  motors  intended  for  the  more  effective  and 
economical  use  of  this  gas. 

The  following  points  regarding  the  behavior  of  the  gas  need 
to  be  especially  noted:  (i)  The  low  ignition  temperature. 
(2)  The  great  rapidity  of  the  transmission  of  flame.  (3)  The 
high  combustion  temperature.  (4)  The  extraordinary  energy 
evolved  by  the  explosion.  (5)  The  wide  range  of  its  explosive 
mixtures. 

A  motor  designed  for  the  use  of  this  gas  should  be  built  with 
the  object  of  eliminating  as  far  as  possible  the  ill  effects 
due  to  these  characteristics  without  impairing  the  properties 
which  may  be  of  value  in  the  economical .  working  of  the 
machine. 

It  is  evident  from  the  foregoing  that  to  avoid  premature 
explosions  the  cylinder  must  be  kept  at  a  temperature  lower 
than  the  ignition  temperature  of  the  mixture  when  compressed. 
This  would  necessitate  a  water  jacketed  cylinder  even  in  small 
sizes  on  account  of  the  extremely  high  temperature  of  the* 
combustion.  On  the  other  hand,  the  low  temperature  of  the 
cylinder  walls  would  greatly  lessen  the  effective  pressure  of 
expansion,  as  the  cooling  effect  of  the  walls  on  the  gas  would 
be  very  marked.  It  would,  however,  be  impossible  to  avoid 
this  action.  The  only  way  to  increase  the  efficiency  would  be 
to  increase  the  speed  of  rotation,  this  giving  less  time  for  an 
exchange  of  heat  between  the  gas  and  cylinder  walls. 

The  increased  shock  on  the  parts  of  the  engine  due  to  the 
greater  pressure  of  explosion  would  necessitate  greater  area  of 
bearing  surface  at  each  end  of  the  connecting  rod  and  in  the 
main  bearings  of  the  engine  shaft,  as  well  as  a  stiffer  construc- 
tion throughout.  This  would,  however,  be  partially  arranged 
for  by  giving  the  engine  less  pressure  of  compression  by  in- 
creasing the  per  cent,  of  clearance  or  by  other  means,  thereby 
lessening  the  force  of  explosion  and  consequent  shock  on  the 
parts. 

The  great  range  of  explosive  mixtures  would  lend  itself  very 
readily  to  the  control  of  the  speed  of  the  motor  1^  an  adjust- 
ment of  the  supply  of  gas. 

That  acetylene  may  be  used  as  a  motive  power  is  assured, 
but  whether  it  will  prove  popular  cannot  at  present  be  stated. 
It  has  many  of  the  desirable  qualities  of  gasoline,  but  at  present 
is  more  expensive,  and  the  motor  in  which  it  is  used  would 
probably  be  subject  to  more  wear  and  consequently  more 
repair  than  if  used  with  its  milder  rival. 

The  acetylene  motor  must  necessarily  spend  a  considerable 
time  in  the  experimental  stage,  and  with  the  knowledge 
gained  from  other  explosive  motors  tt  is  not  unlikely  that  one 
may  be  built  which  will  prove  not  only  successful  but  popular. 


Will  Acetylene  Be  the  Coming  Power 
for  riotor  Vehicles? 


By  D.  N.  Long. 


Of  the  various  motors  now  used  in  horseless  vehicles,  it  is 
true  that  none  are  giving  complete  satisfaction,  from  the  fact 
that  they  are  not  yet  properly  adapted  to  the  work  required. 
In  the  competitive  race  of  the  different  forms  of  motors  for 
autocars,  electricity  can  only  be  considered  for  use  in  towns 
where  recharging  can  conveniently  be  done,  leaving  the  field 
for  the  general  purpose  carriage  to  possibly  either  the  steam  or 
the  gas  engine.  Recent  improvements  in  the  automatic  feeding 
of  water  to  the  steam  boiler  without  the  use  of  either  the 
troublesome  pump  or  the  injector,  and  the  convenient  raising 
of  a  working  pressure  of  steam  in  a  few  moments  of  time,  will 
go  far  toward  making  steam  a  successful  rival  of  the  gas  or 
gasoline  engine. 

The  gasoline  engine  is  probably  on  the  whole  the  most 
popular  motor  for  this  line  of  work,  at  present,  and  whether 
the  test  of  experience  will  cause  it  to  be  superseded  by  steam 
or  any  other  form  of  power  is  a  very  interesting  question  to 
the  millions  who  arc  directly  interested  in  the  horseless 
vehicle  question.  Outside  of  steam,  the  only  competitor  of 
gasoline  for  a  general  purpose  conveyance  that  well-informed 
scientists  and  mechanics  look  upon  as  likely  to  be  superior  is 
the  interesting  new  illuminant,  acetylene,  which  is  revolu- 
tionizing the  present  methods  of  artificial  lighting  in  nearly 
every  line.  It  is  now  conceded  that  acetylene  has  advantages 
for  power  purposes  that  may  cause  it  to  revolutionize  the 
present  methods  of  producing  power  as  it  is  now  revolution- 
izing methods  of  lighting,  and  at  the  request  of  The  Horseless 
Age  I  herewith  submit  the  principal  points  of  advantage  thus 
far  demonstrated. 

As  the  result  of  nearly  five  years  of  almost  constant  and 
very  successful  work  in  the  difficult  problems  surrounding  the 
question  of  producing  acetylene  for  lighting  purposes,  I  have 
had  exceptional  opportunities  for  becoming  informed  of  its 
adaptability  for  power  purposes,  and  am  satisfied  that  some 
of  the  principles  involved  in  the  more  recent  generators  for 
lighting  purposes  will  do  much  toward  adapting  it  for  the 
successful  production  of  power.  I  refer  particularly  to  a  newly 
developed  feature  whereby  acetylene  can  be  automatically  pro- 
duced under  any  degree  of  pressure  that  may  be  desired. 

By  Europeans,  especially  in  France,  much  more  work  has 
been  done  toward  using  acetylene  for  power  than  in  this 
country,  and  in  an  excellent  work  on  "Petroleum  Motor  Cars," 
by  Louis  Lockert,  some  of  the  following  very  significant  facts 
are  set  forth:  He  claims  that  acetylene  seems  marvelously 
adapted  to  solve  the  problem  of  auto-locomotion,  for  the  reason 
that  I  lb.  of  calcium  carbine,  when  combined  with  9  oz.  of 
water,  gives  34  gals,  of  acetylene,  representing  enei^  two  and 
one-half  times  as  great  as  that  of  coal  gas,  showing  that  with 
22  lbs,  of  carbide  a  motor  of  i  h.p.  can  be  run  for  10  hours. 
Gasoline  alone  can  compete  with  this  wonderful  product  as 
regards  the  dead  weight  to  be  carried.  Among  the  principal 
points  of  advantage  in  acetylene  over  gasoline  is  its  large  range 
of  explosive  mixture  with  air,  being  roughly  from  i  part  of 
acetylene  to  i  of  air,  to  i  of  acetylene  to  25  parts  of  air; 
while  with  gasoline  the  mixture  should  be  very  close  to  i  to  9 
tn  secure  good  results  and  perfect  combustion,  1  condition  not 
always  easy  to  fully  control  in  view  of  the  varying  tempera- 
tures of  the  surrounding  air,  and  many  other  contingencies. 
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Again,  acetylene  can  be  produced  and  satisfactorily  used  at 
almost  any  temperature,  while  gasoline  requires  heating  in 
cold  weather.  Tht  comparatively  low  temperature  of  acety- 
lene inflammation  insures  perfect  efficiency  of  the  electric  spark 
for  igniting  purposes.  Acetylene  affords  the  best  known  head- 
light, which  can  be  supplied  from  the  same  generator  which 
produces  gas  for  power.  It  has  also  great  velocity  of  flame 
propagation  and  absence  of  offensive  odor  of  the  exhati5t. 

M.  Le  Chatclier  has  made  various  experiments  on  mixtures 
of  air  and  acetylene,  from  which  he  has  inferred,  as  V.  B. 
I^wes  had  before  him,  that  a  mixture  of  1.25  parts  of  acelylene 
and  I  pari  of  air  commences  to  be  explosive,  that  the 
explosive  force  increases  as  the  admixture  of  air  is  increased, 
thai  the  maximum  is  obtained  with  12  parts  of  air  to  i 
of  acetylene,  and  that  beyond  this  ratio  the  explosive  force 
dei^reaseSt  the  compound  nearly  ceasing  (o  be  explosive  when 
the  proportion  of  25  volumes  of  air  to  I  of  acetylene  \^ 
reached. 

The  velocity  of  propagation  of  the  flame  is  said  to  be  0.18 
ceter  {7  in.)  per  second  for  a  mixture  of  2.g  parts  to  TOO  of 
ait ;  witfi  6  to  100  the  velocity  is  5  meters  f  16  ft,  5  in),  and  lO 
to  100  it  is  6  meters  (19  ft.  8  in.),  which  is  the  maximum 
limit.  The  temperature  of  inflammation  fflashing  point)  is 
wmewhere  about  4S0  ^cg%.  C. — that  is  to  say.  much  lower  than 
in  the  ca«e  of  other  inflammable  gases,  for  most  of  whi'ch  i|  is 
fco  degs.  C.  Explosive  mixtures  of  acetylene,  inclosed  in  gla^^s 
tubes,  may  very  readily  be  ignited  by  heating  the  tubes  for  a 
few  moments  over  a  spirit  lamp;  the  explosion  en«;ues  a  good 
time  before  the  softening  of  the  glass.  The  lemperatufe  of 
combustion  is  much  higher  than  for  any  other  gas:  burnt  with 
an  erpial  volume  of  oxygen  it  would  yield  a  temperature  of 
iibout  4.000  degs.  C— that  i.=i  to  say.  i.ooo  degs.  more  than  for 
the  nxyhydrogcn  compound,  which  is  the  hotte'st  known  flame 
nut  side  of  acetylene. 

In  fine,  acetylene,  according  to  ihese  observations,  may  he 
said  to  present  the  following  propertie*:: 

1,  Great  velocity  in  the  propagation  of  the  flame. 

2.  Very  low  temperature  of  inflanimation, 
i.  Very  high  tempeTature  of  combustion. 
4.  Extraordinary  energy  of  explnsmn. 

A  comparison  between  tctkc  and  carburet,  or  carbide  of 
calcium,  with  regard  to  the  respective  wpights  and  volumes  of 
tlie  snpniie*;  required  for  working  any  autocar  for  a  given 
period-  shown: 

1.  Coke.  The  "SerpoUet"  system  consumes  4''J  lbs.  of  coke 
per  horse-power  per  hour,  or  for  100  hours  and  for  TO  h.n. 
over  2  tons  of  coke,  which  would  nccwpy  a  volume  of  about 
1 40  cm.  ft. 

2.  Carburet  or  Carbide  of  Calcium,  A's'^uming  2l^  lbs.  per 
hour  of  carburet  of  calcium  to  suffice  for  the  production  of 
ah.p.,  the  quantity  required  for  developing  to  h.p..  during  too 
hour*!,  wonid  be  to  cwt..  which  coiitd  be  stowed  in  a  "ipace  of 
filS  gals,,  OT  less  tban  in  cu.  ft. 

Carburet  of  calctum  l^,  apart  from  petroleum,  the  only  source 
of  motive  power  that  would  have  enabled  an  autocar  to  cover 
iht  distance  from  Paris  and  back  ft. 200  kilograuT*  =^  74<! 
mile^l.  while  carrying  with  it  the  whole  store  of  energy  re- 
fluired  for  the  journey.  Acetylene,  on  th*-  other  hand,  seems 
preferable,  if  we  cnu'iider  tTie  cleanliness  of  it-;  manipulation. 
ihc  impo9sibiti(v  of  accidents  thmtigh  catching  fire,  and  ihe 
absence  of  bad  smells  from  the  exhaust.  .Acetylene  was  tried 
for  the  first  time  in  a  detonating  motor  by  Pierre  Ravel.  In 
this  <;y<;tem  ignition  is  effected  by  t!ie  electric  spark.  whicTi 
alone  permits  of  regulating  the  moment  of  ignition  to  a  nicety. 


The  motor  used  by  M.  Ravel  was  one  of  his  own  worked  by  M, 
Houpied,   manager   of  the   Compagnie  des  Moteurs   Parisien, 

M.  Ravel  after  every  trial  with  ordinary  gas  made  a  corre- 
sponding trial  with  acetylene,  and  he  took  diagrams,  of  each. 

M.  Ravel  in  the  first  place  recorded  several  general  ob- 
servations: 

J,  The  usual  lubrication  of  the  cylinder  when  working  with 
coal  gas  had  to  be  doubled  when  working  with  acetylene  gas. 

2.  The  degree  of  cooling  o£  the  cylinder  exerts  a  greater 
influence  on  the  work  done  than  when  the  cylinder  works  with 
coal  gas. 

The  initial  pressure  increases  with  the  volume  of  the  doses 
o[  acetylene,  but  an  inspection  of  the  diagrams  shows  that  the 
falling  off  of  the  pressure  is  immediate;  the  expansion  is  not 
sustained.  They  also  sliow  that  when  the  proportion  of  acety- 
lene approached  5  per  cent.,  ihc  explosions  become  violent- 
M.  Rave!  concluded  from  these  experiments  that  i  liter  of 
acelylene  will  produce  on  the  piston  of  a  motor  of  the  2-h.p. 
type  an  effort  equal  to  820  to  870  indicated  kilogramme ters 
(5.9.10  font-pounds  to  6.2po  foot-pounds), 

M.  Ravel  does  not  believe  that  the  great  explosive  force  of 
acetylene  could  produce  Its  full  useful  effect  on  the  pistons  of 
detonating  gas  motors,  as  they  are  constructed  at  present.  This 
conclusion  is  one  that  the  writer  cannot  but  indorse,  more 
C'ipecially  as  regards  the  propulsion  of  autocars,  since  for  a 
long  time  past  he  has  been  convinced  that  the  builders  of 
horseless  cars  driven  by  detonating  motors  are  on  the  wrong 
track. 

Hence  the  advancement  of  the  question  can  only  gain  by  the 
study  of  absolutely  new  systems  of  motors,  which  being 
specially  suited  for  tttilizing  the  explosive  properties  of  acety- 
lene, will  also  be  able  to  give  better  results  with  compounds  of 
ordinary  coal  gas  or  petroleum  vapors. 

An  ideal  motor  for  acetylene  would  seem  to  be  one  in 
which  the  great  explosive  force  of  acetylene  can  be  utilized, 
which  may  probably  be  better  accotnptished  by  some  form  of 
rotary  engine  than  by  the  regular  reciprocating  gas  engine  now 
in  use.  By  having  a  supply  of  acetylene  under  any  desired 
pressure,  acetylene  could  perhaps  be  mixed  with  air  by  means 
nf  BUch  pressure,  and  sufficient  pressure  retained  in  the  mixture 
lo  force  it  into  the  exploding  chamber,  which  would  point  to- 
ward more  frequent  explosions  than  is  practicable  with  gaso- 
line. 

The  fact  that  acetylene  will  produce  perfect  combustion 
over  so  large  a  range  of  air  mixtures  is  a  point  much  in  its 
favor,  as  this  will  do  away  wilh  the  troublesome  (Question  of 
the  formation  of  soot,  which  is  frequently  a  serious  obstacle  in 
the  use  of  gnso?ine. 

Taking  T-ockert's  assumption  of  2'4  lbs.  of  carbide  for  2  h.p. 
to  be  correct — which,  however,  is  doubtless  ton  little — -the 
Wright  of  carbide  with  the  necessarv  water  would  be  little  more 
than  iV}  rimes  \hf  weight  of  Hasoline,  figtiring  t  pint  of  gaso^ 
line  per  horsepower:  while  the  expense,  figuring  gasnline  at 
2  cent^  per  pint  and  carbide  at  4  cents  per  nonnd  would  be 
about  twice  as  much  for  the  rarbide  or  acetvlene.  However, 
the  price  of  carbide  is  steadily  falling,  while  all  petroleum 
products  are  on  the  ri'.e  and  as  under  favorable  circumstance*! 
carbide  can  be  made  it  i-;  claimed,  for  iVz  cents  per  pound,  it 
may  In  the  near  fnturr  be  a  cVaper  source  of  power  than 
gasoline. 

The  field  for  the  use  of  alcnhol.  unles<;  made  cbeanlv  from 
acctyTene.  would  "^eem  tn  be  prohibited,  except  for  very  special 
U'=ci,  by  its  excessive  coPt- 
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On  Some  French  Experiments  on 
Acetylene  and  Alcohol  as  Motor  Fuels. 


By  P,  M.    Heldt. 


In  {he  Uniled  States  j^asolinc  is  a  househuM  article,  which 
fan  be  bnught  at  every  cauntfy  store,  an<l  at  a  comparatively 
low  price.  The  conditions  under  which  it  is  sold  in  Earopean 
countries  arc  rather  different.  The  high  price  at  which  it 
sells  there  has  prevented  the  generahzation  of  Its  use,  and 
the  places  at  wliich  it  ii  sold  arc  thureiort  relatively  few  and 
far  hciwcen. 

hi  Germany,  whtre  it  goes  under  the  name  of  benzine,  il 
is  generally  bought  at  drug  stores.  In  France  the  large  de- 
velopment of  a.utomabitism.  and  especially  the  development 
of  automobile  coufLtry  tuiiring.  has  caused  the  establishment 
of  many  repair  shops  and  supply  depots  along  the  main 
highways,  where  gasoline  can  be  bought  in  cans  of  5  and  10 
liter*  (i  t'.3  and  22-3  gals.).  The  price  paid  in  France  for 
this  gasoline  is  50  cenlinies  per  liter,  or  38  cciils  per  gallon. 

The  cosi  of  gasoline  is  therefore  not  a  neghgible  item  in  ihe 
operation  of  an  automobiU-,  as  it  was  considered  in  the  United 
Stales  some  years  ago,  when  it  sold  for  7  cents  a  gallon. 
Tht  high  price  of  gasoline  has  naturally  encouraged  the  search 
for  other  fuels  that  might  be  used  in  internal  combiistioti 
engircs.  At  the  time  wh^n  the  automobile  began  to  estab- 
lish itself  firmly,  in  1894  and  'pS.  Ihe  gas  acetylene  drew  con- 
siderable attention  as  having  a  great  future  before  it,  especially 
in  the  field  of  illumination.  This  gas  has  been  known  to  sci- 
entists A  long  tune,  but  it  was  only  then  that  processes  of 
manufacture  had  been  invented  by  means  of  which  it  could 
be  produced  on  a  commercial  scale.  While  the  production  oi 
calcium  carbide,  the  base  of  acetylene,  is  covered  by  patents 
and  is  confined  to  a  lew  large  works,  a  large  number  of  in- 
ventors went  to  work  to  produce  acetylene  generators  and 
burners. 

-\t  first  the  gas  was  often  stored  under  pressure,  and  even 
in  the  linuid  state  utider  high  compression.  The  latter  method 
oi  hloriuK  aeelyleue  has  been  found  quite  dangerous,  on  ac- 
count of  the  great  rxplosiveiless  of  the  liquid.  At  present 
acetylene  is  therefore  always  produced  from  its  base  sub- 
st.inces,  calcium  carbide  and  water,  at  the  rate  at  which  it  is 
used. 

Acetylene  gas  has  a  calorific  power  of  12,200  calories  per 
kilDgtam,  which  corresponds  lo  aa.vdo  B.T.U.  per  pound.  The 
calfi rific  power  of  gasol ine  gas  is  1 1 ,360  calories  per  kilo- 
gram. Acetylene  is  therefore  somewhat  richer  than  gaso- 
line gas.  The  theoretical  yield  of  gas  o(  i  kilogram  of  cal- 
cium carbide  is  340  liters,  but  m  practice.  Owing  to  impurities 
anil  losses,  joo  liters  is  about  the  average  obtained,  In  the 
formation  of  acetylene  t.ooo  parts  of  calcium  carbide  unite 
wJih  561  parts  of  water,  giving  406  parts  of  acetylene  and 
leaving  a  residue  of  1,156  parts  of  lime. 

In  practical  experinienls  it  has  been  foimd  that  I  h.p,  hour 
can  be  produced  with  150  liters  of  acetylene  gas,  which  cor- 
responds (<:'  a  calcium  carbide  consumption  of  yl  kilogram. 
TTiis  figure  has  been  obtained  with  stationary  engines^  work- 
ini?  under  s^teady  load.  The  heat  energy  contained  in  this  vol- 
ume u£  acetylene  is  cLiual  lu  the  heat  energy  uf  1-13  gal.  uf 
gasoline. 

In  a  gasoline  engine  of  small  she,  such  as  are  used  for 
autfimobile  work,  nn  indicated  horse-power  hour  cqn  be  pro- 
duced  at  an  expenditure  of  gasoline  of  i-io  to  J^J  gal.,  weig"h- 
iti^  from  267  to  334  grams.    As  stated  above,  the  carbide  ior 
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I  h.p.  hour  weighs  Vi  kilogram,  or  500  grams,  and  273  grams 
of  water  are  required,  making  a  total  of  773  grams.  Cora- 
paring  rhe  two  fuels,  in  respect  to  the  weight  which  will 
furnish  a  certain  amount  of  energy  in  the  engine,  we  find 
that  the  gasoline  has  a  great  advantage. 

The  cost  of  the  carbide  would  also  be  somewhat  higher. 
While  'A  gain  ^i  gasoline  woidd  come  to  about  5  cents  here, 
ihe  retail  price  of  carbide  is  15  cents  per  kilogram,  which 
gives  7J^  cents  for  J-S  kilogram,  the  consumption  per  horse- 
power  hour.  H 

But  it  must  be  remembered  that  the  above  figure— 150  liters  ™ 
of  acetylene  gas  per  indicated  horse-puwer  hour — has   been 
obtained  with  stationary  engines  and  under  ideal  conditions — 
that  is  to  say.  running  constantly  under  full  load.    The  vary- 
ing conditions  of  power  required  on   automobiles  not  only 
reduce   ihe   eificiency   ■□(    ihc   engine,  but    render   the    regula- 
tion of  Ihe  acetylene  production  a  very  difficult  sub;ecL    It  ■ 
is  well  known  that  the  regulation  of  the  acetylene  production  ■ 
in  bicycle  lamps,  where  the  consumption  is  constant,  is  very 
dilficult.     Here  the  regulation  depends  upon  the  adjustment 
of  the  water  supply.    A  change  of  road  surface  will,  however, 
make  a  difference  in  the  amount  of  water  admitted.     If  the 
lamp  has  been  adjusted  for  smooth  pavemcni  the  acetylene 
will  be  constantly  blowing  off  on  rough  roads. 

In  a  generator  for  motor  vehicle  use  the  acetylene  produc- 
ijon  would  liave  to  be  governed  by  the  gas  pressure.  The 
acetylene  production  lags,  ordinarily,  considerably  behind  the 
regulative  manipulations.  For  instance,  the  water  may  be 
turned  off  from  the  carbide  retainer  of  a  bicyck  lamp,  and 
yet  the  lamp  will  keep  on  burning  for  a  half  houf  or  more. 

A  better  method  of  acetylene  generation  is  certainly  to  feed 
the  carbide  into  the  water  tank  through  a  hopper  governed 
by  the  pressure  in  the  acetylene  tank.  While  with  the  former 
method  ihe  carbidiE  rises  to  a  high  temperature  during  the 
process  of  acetylene  production,  tliere  is  no  appreciable  rise 
of  temperature  in  any  part  of  the  apparatus  when  the  latter 
method  is  employed. 

The  regulation  of  the  acetylene  production  to  such  a  degree 
as  to  prevent  any  serious  waste  is  certainly  a  difficult  sub- 
ject. A  gas  reser\'oir  between  generator  and  engine  might 
be  suggested  to  receive  the  surplus  acetylene  generated  when 
the  engine  is  running  light,  and  give  it  out  again  when  the 
engine  works  at  full  load.  There  arc,  however,  objections 
to  this  plan.  In  the  first  place,  a  reservoir  large  enough  to 
hold  any  amount  of  the  gas  at  low  pressure  would  be  of  such 
cumbrous  dJmcn.sions  that  its  disposition  on  a  vehicle  would 
be  a  ihing  nf  impossibility,  and  secondly,  the  constant  varia- 
tion of  the  pressure  in  the  reservoir  would  prevent  the  ob- 
taining of  a  uniform  mixture  in  ihe  cylinders.  fl 

On  account  of  the  waste  of  acetylene  which  would  neces-™ 
sarily  accompany  its  use  on  motor  vehicles,  with  present-day 
generating  apparatus,  it  is  to  be  expected  that  the  consump- 
tion of  calcium  carbide  per  horse-power  hour  would  be  con- 
siderably greater  than  that  indicated  above.  The  weight  of 
cirbide  and  water  necessary  to  cover  a  certain  distance  and  the 
cost  of  the  carbide  would  increase  in  the  same  proportion,     fl 

There  are  being  installed  at  the  Exposttion,  in  the  build-V 
ing  devoted  to  acetylene,  some  engines  which  are  to  be  oper- 
ated by  this  gas.    The  Exposition  will  therefore  undoubtedly 
furnish  some  new  data  as  to  the  cost  and  other  considerations 
regarding  acetylene  as  a  motor  fuel.  h 

The  use  of  alcohol  in  internal  combustion  motors  has  beenf 
cbanipinncd  by  a  number  of  French  aulomobilists  and  has 
been  the  object  of  a  contest  organized  by  Lc  Vclo,  a  Parisian 
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cycling  and  automobile  daily.  The  sum  o(  i,ooo  francs  has 
lately  been  donated  by  the  Prince  d'Arenberg  to  organize 
another  alcohol  contest. 

Gasoline  is  a  foreign  product,  as  far  as  France  is  con- 
cerned, being  chiefly  imported  from  the  United  States,  while 
all  the  alcohol  that  cojild  be  used  for  vehicle  motors  could 
be  produced  here.  It  Is  thought  that  if  the  Government  would 
take  the  tax  from  denaturated  alcohol,  to  encourage  its  use, 
it  could  be  sold  retail  at  25  centimes  per  liter,  just  one-half 
the  present  price  of  gasoline.  The  use  of  alcohol  might  also 
reconcile  the  country  population  to  the  automobile,  a  result 
which  would  be  much  appreciated  by  touring  chauffeurs. 

The  French  law  requires  that  the  denaturation  of  alcohol 
shall  be  effected  by  the  addition  of  a  fixed  ratio  of  methylene, 
heavy  benzine  and  green  malachite,  in  such  proportions  as 
to  make  them  constitute  14  per  cent,  of  the  mixture.  The 
addition  of  these  denaturating  agents  is  the  cause  of  a  num- 
ber of  inconveniences.  In  the  first  place,  the  gallon  of  de- 
naturated alcohol  has  less  available  energy  than  the  gallon 
of  pure  alcohol,  and,  secondly,  the  combustion  of  these  de- 
naiurating  agents  leaves  a  residue  which  will  settle  on  the 
operating  parts  of  the  engine,  such  as  igniter  electrodes  and 
valves,  thus  preventing  their  proper  operation. 

The  calorific  power  of  pure  alcohol  and  of  gasoline  of  a  cer- 
tain degree  are  well  known,  and  it  might  be  thought  possible 
to  calculate  from  these  the  relative  merits  of  the  two  fuels. 
While  this  is  true,  to  a  certain  extent,  In  practice  much  de- 
pends upon  the  particular  motor  and  carbureters  used. 

The  heat  energy  of  a  kilogram  of  alcohol  is,  according  to 
Aime  Witz,  the  French  gas  engine  authority,  7,18.3  calories, 
while  that  of  gasoline,  as  stated  above,  is  11,360  calories  per 
kilogram.  The  gasoline  contains,  therefore,  more  energy 
than  the  alcohol  in  the  ratio  of  1.6  to  i.  The  ratio  furnished 
by  some  practical  tests  is  found  to  be  even  more  unfavorable 
to  alcohol. 

M.  Hospitalier,  a  well-known  French  engineer  and  writer, 
has  calculated  that  to  produce  an  equal  power  at  an  equal 
angular  velocity  an  alcohol  engine  must  have  four  times  the 
cylinder  displacement  and  three  times  the  weight  of  a  gaso- 
line engine.  This  calculation  is,  however,  not  credited  by 
the  alcohol  enthusiasts,  nor  can  it  be  said  that  it  is  supported 
by  the  tests  that  have  been  made. 

The  firm  of  Panhard  &  Levassor,  who  have  been  experi- 
menting with  alcohol,  state  that  they  found  a  reduction  of 
the  motor  power  of  about  one-third.  They  simply  filled  the 
gasoline  tank  with  alcohol  and  made  no  changes  on  the 
motor. 

The  Velo  contest  of  alcohol-driven  vehicles  was  held  on 
April  II,  1899.  It  can  hardly  be  called  a  contest,  as  only  one 
vehicle  ran  over  the  course  prescribed.  This  was  not  due  to 
a  lack  of  interest  in  the  subject,  nor  due  to  the  adverse  qual- 
ities of  the  alcohol,  but  to  the  apparent  fact  that  the  elements 
had  combined  against  the  new  motive  power.  It  was  raining 
in  streams,  and  otly  two  of  the  eleven  competitors  entered 
were  willing  to  start. 

M.  Petreano,  of  Budapest,  who  had  made  some  experi- 
ments with  alcohol  at  Berlin,  and  thereby  given  the  subject 
a  new  impulse,  was  present.  One  of  the  vehicles  which  were 
to  start,  that  of  M.  Mouter,  was  provided  with  a  special  car- 
bureter, designed  by  M.  Petreano;  but  as  U  often  happens,  the 
instrument  refused  to  work  at  the  important  moment  and 
M.  Mouter  had  to  resign  his  intention  of  taking  part  in  the 
contest  The  only  vehicle  starting  was  that  of  Briest.  It 
was  a  light  vehicle,  weighing  400  kilograms,  or  880  lbs.    It 


made  the  distance  between  Paris  (Porte  Maillot)  and  Chan 
tilly  (68  kilometers,  or  42  miles)  in  4  h.  8  m.  The  consump- 
tion of  alcohol  was  19  liters,  or  5  gals.,  giving  8J4  miles  per 
gallon. 

A  vehicle  weighing  880  lbs.  and  carrying  two  passengers 
ought  to  run  about  15  miles  per  gallon  of  gasoline,  and  it 
was  the  opinion  of  those  that  were  to  judge  the  contest 
thdt  with  gasoline  the  consumption  would  have  been  11  liters 
instead  of  19.  The  use  of  alcohol  is  therefore  not  commer- 
cially justifiable  unless  its  price  is  about  one-half  that  of  gas- 
oline. With  the  actual  prices  of  alcohol  and  gasoline,  the 
cost  of  the  fuel  for  this  trip  was  found  to  be  about  three 
times  as  high  as  it  would  have  been  with  gasoline. 

The  valves  and  igniters  were  inspected  after  the  test  and 
were  found  to  be  free  from  deposit.  It  must  be  remembered 
in  this  connection  that  the  run  was  made  with  ordinary  or 
pure  alcohol,  and  not  with  the  denaturated  alcohol,  of  which 
it  is  supposed  the  price  can  be  reduced  by  relieving  it  of  the 
ta.Kcs. 

Comparing  the  prices  of  gasoline,  calcium  carbide  and 
alcohol  in  the  United  States  it  can  be  said  without  fear  of 
contradiction  that  the  chances  of  the  latter  two  being  applied 
to  the  propulsion  of  motor  vehicles  in  place  of  gasoline  are 

really  very  small. 

♦ 

Some  Properties  of  Acetylene. 

By  Herbert  L.  Towle. 


Theoretically,  1  pt.  or  lb.  of  water  should  suffice  for  the 
decomposition  of  2  lbs.  of  carbide;  and  each  pound  of  car- 
bide, if  pure,  should  yield  theoretically  about  5.6  cu.  ft. 
of  acetylene  at  atmospheric  pressure.  Practically,  on  account 
of  the  impossibility  of  making  use  of  all  the  water  supplied 
to  the  generator,  since  much  of  it  simply  goes  to  wet  down 
the  sludge  of  lime  resulting  from  the  reaction  and  since  much 
more  of  it  is  evaporated,  not  less  than  i  lb.  of  water  should 
be  allowed  to  each  pound  of  carbide.  Again,  carbide  is  never 
pure,  and  it  is  never  possible  to  obtain  all  the  theoretical  yield 
of  gas  from  it,  partly  because  of  failure  of  the  carbide  lumps  to 
wholly  decompose,  partly  from  unavoidable  "air  slaking"  of 
the  carbide,  partly  from  polymerization  if  the  generator  be 
badly  designed,  partly  from  leakage  and  very  largely  also  from 
the  readiness  with  which  acetylene  is  absorbed  by  water. 
One  volume  of  water  will  absorb  i.i  volume  of  acetylene 
gas  under  atmospheric  pressure,  and  if  the  pressure  be  dou- 
bled the  absorbing  capacity  of  the  water  is  doubled  likewise. 

It  results  therefore  that  a  yield  of  5  cu.  ft.  of  gas  per  pound 
of  carbide  at  atmospheiic  pressure  is  considered  excellent, 
and  a  generator  may  fall  ^  ft.  or  more  short  of  this  and  still 
have  enough  other  good  qualities  to  recommend  it. 

The  principal  impurities  of  commercial  acetylene  are  phos- 
phoretted  and  sulphuretted  hydrogen.  Pure  acetylene  has  a  not 
unpleasant  etherlike  odor,  and  the  strong  smell  of  the  commer- 
cial product  is  due  to  small  admixtures  of  the  above  gases.  The 
latter  is  not  usually  of  much  importance.  The  former  gas 
ignites  spontaneously  in  the  presence  of  oxygen,  and  if 
evolved  locally  from  the  carbide  in  any  quantity  it  might  be 
a  source  of  danger.  Practically  it  is  seldom  present  in  quan- 
tities exceeding  i-io  of  1  per  cent.,  and  it  ceases  to  be  dan- 
gerous 3S  soon  as  it  mingles  with  and  is  diluted  by  the  main 
body  of  acetylene  gas. 

Leaving  out  of  account  the  class  of  wholly  non-automatic 
generators,  as  being  inapplicable  to  portable  uses,  as  in  motor 
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vehicles,  a  broad  distinction  may  be  made  between  genera- 
tors in  which  the  water  is  fed  to  the  carbide  and  those  in 
which  the  carbide  is  fed,  in  small  lumps,  into  a  large  body  of 
water.  In  the  former  class  either  the  water  drips  on  the  car- 
bide in  quantities  regulated  by  the  gas  pressure,  or  the  car- 
bide is  contained  in  a  metallic  basket,  which  may  be'  lowered 
into  the  water  by  being  suspended  from  the  bell  of  the  gas 
holder,  or  about  which  the  water  may  be  allowed  to  rise  by 
reduction  of  the  gas  pressure,  as  in  the  familiar  hydrogen 
generators  of  the  laboratories.  All  generators  of  this  sort  are 
open  to  the  objection  that  a  considerable  quantity  of  heat — 
41S  calories  per  gram  of  pure  carbide — is  set  free  by  the  reac- 
tion between  the  carbide  and  the  water,  and  if  the  carbide  is 
in  excess  this  heat  will  be  localized,  resulting  tn  very  high 
temperatures  at  the  point  of  reaction.  It  is  even  possible  for 
a  carbide  basket,  lifted  out  of  the  water  by  the  rising  of  the 
gas  holder  bell,  to  become  red  hot  before  the  moisture  car- 
ried with  it  is  absorbed. 

Overheating  of  this  sort,  besides  injuring  the  quality  of 
the  carbide,  results  in  changing  the  character  of  the  gas. 
Acetylene  polymerizes  at  a  temperature  of  600  deg.  C,  sev- 
eral molecules  of  acetylene  uniting  to  form  one  molecule  of 
a  new  compound.  Thus  benzol,  Ci  Ht,  styrol,  Ci  Hi,  etc., 
are  formed;  and  by  interaction  of  these  products  other  com- 
pounds result,  such  as  anthracene,  naphthalene,  etc.,  having 
unequal  numbers  of  C  and  H  atoms;  the  residual  atoms  going 
to  make  up  tarry  -products  which  cover  and  blacken  the 
carbide  and  are  condensed  in  the  pipes  and  at  the  burners. 

For  these  reasons  most  authorities  agree  that  it  is  best  to 
add  carbide  in  small  quantities  to  an  excess  of  water,  which 
will  take  up  the  heat  liberated  and  keep  the  carbide  cool. 
The  yield  of  gas  from  these  generators  is  somewhat  smaller, 
owing  to  absorption  of  the  acetylene  by  the  water,  but  this 
is  reduced  in  some  generators  by  floating  a  film  of  oil  on  the 
water's  surface. 

Prof.  Vivian  B.  Lewes,  in  a  series  of  lectures  before  the 
Society  of  Arts,  Nov.  21  to  Dec.  19,  1898,  gave  the  following 
as  the  requisites  of  a  good  generator: 

1.  Low  temperature  of  generation. 

2.  Complete  decomposition  of  the  carbide. 

3.  Maximum  evolution  of  the  gas. 

4.  Low  pressure  in  every  part  of  the  generating  apparatus. 

5.  Ease  in  charging  and  removal  of  residues. 

6.  Provision  for  removal  of  all  air  from  the  apparatus  be- 
fore generation  of  the  gas. 

In  any  generator  provision  should  be  made  for  the  increase 
in  bulk  of  the  lime  residue  over  that  occupied  by  the  car- 
bide. Ordinarily  the  lime  will  occupy  double  the  space  of 
the  carbide. 

In  an  article  in  The  Builder,  March  3,  1900,  on  the  genera- 
tion of  acetylene,  the  requisites  of  a  good  generator  are  stated 
as  follows: 

"i.  Excessive  heating  should  not  occur  during  the  decom- 
position of  the  carbide.  The  lime  sludge  left  after  the  decom- 
position should  be  white  or  light  gray,  not  yellow  or  black, 
with  tarry  matter. 

"2.  The  air  space  in  the  generating  chamber  should  be  as 
small  as  possible  in  order  to  avoid  the  production  of  an  ex- 
plosive mixture  of  acetylene  and  air  when  the  apparatus  is 
first  employed.  In  any  case  it  is  advisable  when  first  working 
a  generator  to  blow  off  the  first  small  quantity  of  gas  ob- 
tained, at  a  point  far  removed  from  any  flame. 

"3.  An  arrangement  should  be  provided  by  which,   if  the  . 


gas  outlet  from  the  generator  becomes  choked,  the  gas  may 
escape  into  the  open  air  without  injury  to  the  apparatus. 

"4.  No  lumps  of  undecomposed  carbide  should  be  found 
buried  in  the  sludge  upon  cleaning  out  the  generator. 

"S.  Not  less  than  454  cu.  ft.  of  gas  should  be  obtained  from 
a  pound  of  good  commercial  carbide." 

The  same  article  in  The  Builder  gives  the  following  de- 
scription of  two  representative  generators  of  English  make: 

'In  the  first  the  water  rises  slowly  around  the  carbide.  A 
vertical  generator  is  attached  to  the  side  of  a  gas  holder, 
from  the  tank  of  which  the  supply  water  for  the  generator  is 
taken.  The  connecting  supply  pipe  between  the  generator  and 
the  gas  holder  tank  is  so  fitted  that  when  the  gas  holder  bell 
(which  has  a  displacement  cone  or  float  within  it)  is  in  its 
lowest  position  the  water  level  is  above  the  top  of  the  pipe, 
and  consequently  water  Rows  down  the  pipe  and  rises  within 
the  generator  to  the  carbide,  which  is  contained  in  perforated 
cages  or  trays.  The  gas  produced  escapes  from  the  top  of 
the  generator  to  a  small  charcoal  purifier  or  scrubber,  and 
from  thence  through  a  water  seal  to  the  gas  holder,  the  bell 
of  which  rises  and  causes  the  level  of  the  water  in  the  gas 
holder  tank  to  fall  below  the  level  of  the  open  end  of  the  gen- 
erator supply  pipe.  The  generation  of  gas  gradually  ceases 
and  no  more  water  flows  to  the  carbide  until  the  with- 
drawal of  gas  from  the  bell  causes  it  to  sink  and  again  raise 
the  level  of  the  water  in  the  tank  until  it  reaches  the  open  end 
of  the  supply  pipe. 

"The  gas  on  leaving  the  gas  holder  passes  through  a  long 
condensing  coil  fitted  within  the  gas  holder  tank,  and  any 
liquid  which  may  be  found  is  drawn  off  from  a  catch  box  at 
the  bottom  of  the  coil," 

The  second  generator  described  belongs  to  the  class  in 
which  small  quantities  of  carbide  are  automatically  discharged 
into  a  comparatively  large  volume  of  water.  "The  carbide 
container  is  situated  above  a  revolving  cone  with  horizontal 
axis,  into  which  cone  the  carbide  falls  by  its  own  gravity. 
This  cone  is  actuated  by  a  water  wheel  on  the  same  axis, 
each  movement  of  which  causes  a  charge  of  carbide  to  be  dis- 
charged into  the  water  within  a  perforated  basket  fitted  inside 
the  generator  tank  beneath. 

"When  water  is  discharged  into  one  of  the  pockets  of  the 
water  wheel  until  the  pocket  is  filled,  the  wheel  turns  a  quar- 
ter revolution.  The  discharge  of  water  into  the  pockets  is 
regulated  by  the  rise  and  fall  of  a  gasometer  bell,  the  walls 
of  which  displace  the  water  in  the  gas  holder  tank  and  cause 
it  to  overflow  upon  the  wheel  when  the  bell  has  sunk  to  a 
certain  position,  owing  to  gas  being  withdrawn  from  it. 
The  water  which  rotates  the  wheel  falls  subsequently  into  the 
generator  tank,  which  is  provided  with  a  suitable  overflow 
arrangement. 

"In  order  to  maintain  a  constant  level  of  water  within  the 
gas  holder  tank  when  gas  is  not  being  withdrawn  from  it  a 
water  regulating  tank,  fitted  with  double  ball  valves  and  an 
overflow,  and  connected  with  the  water  main,  is  provided. 
A  box  shaped  cover  slips  over  the  carbide  container  and 
water  wheel,  and  dips  some  distance  into  the  water  thus 
forming  a  gas-tight  seal."  ' 

Acetylene  is  what  chemists  call  an  "endothermic"  com- 
pound—that is,  it  may  be  formed  from  its  components  car- 
bon and  hydrogen,  by  the  application  of  heat,  as,  for  example, 
by  an  electric  arc  between  carbon  pencils  in  an  atmosphere 
of  hydrogen.  Under  proper  conditions  it  will  decompose 
again  into  its  elements,  and  when  it  does  this  it  sets  free  the 
same  quantity  of  heat  that  would  have  been  necessary  to 
combme  those  elements  if  it  had  been  formed  by  synthesis  of 
carbon  and  hydrogen  instead  of,  as  usual,  by  a  reaction  be- 
tween water  and  a  carbide. 
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Acetylene  has  not  been  decomposed  under  atmospheric 
pressure,  even  under  high  temperatures.  It  decomposes  spon- 
taneously at  7S0  deg.  C,  but  not,  appa^rcntly,  unless  its  pres- 
sure is  at  least  two  atmospheres.  Decomposition  may  be 
started  by  electric  sparks,  glowing  wires,  or  fulminate  caps. 
Ajiparently  it  is  not  decomposed  by  shocks  even  when  liquid, 
lis  critical  temperature,  or  the  temperature  above  which  it 
will  not  liquefy  under  any  pressure,  is  37  deg.  C.  At  this 
lemperature  it  liquefies  mnder  6B  atmosphere*  pressure.  The 
activity  of  its.  decomposition  is  proportional  to  its  pressure, 
and  ii  liquid  acetylene  in  a  steel  flask  is  fired  by  &  hot  wire 
it  detonates  with  fearful  violence  and  gives  rise  to  pressures 
which  no  structure  made  could  resist^  being  estimated  at  from 
71,000  to  [OD.coo  lbs.  per  square  inch.  The  instantaneousness 
of  the  explosion  is  indicated  by  the  lact  that  the  Rask  is  not 
simply  ruptured,  but  shattered  into  small  fragments.  On 
this  account  the  use  of  liquid  acetylene  is  prohibited  in  Eng- 
land, and  also  in  New  York  City  at  least  in  this  country. 

Under  low  pressures  the  decomposition  started  by  a  apark 
or  hot  wire  remains  local,  not  spreading  far  from  the  starting 
point,  and  its  progress  is  of  only  moderate  rapidity.  An 
interesting  series  of  experiments  on  acetylene,  under  mod- 
erate pressures  up  to  three  atmospheres,  is  reported  by  Prof. 
\V  G.  ^tiKler,  of  Vale  University,  in  the  American  Journal 
of  Science,  January,  tpoo,  under  the  title,  "On  the  Prod\icts 
of  the  Explosion  of  Acetylene."  In  the  flrat  experiments  the 
gas  was  inclosed  at  atmospheric  pressure  in  glass  tubes  15  mil- 
limeters internal  diameter  by  about  20  centimeters  long,  but 
With  Uicir  ends  drawn  down  small  and  rather  long,  The 
lubes  were  then  sealtd  and  heated  to  tempcratufes  from  325 
to  478  deg.  C.  and  tlien  strong  sparks  were  passed  through 
them,  A  fiash  or  puff  was  observed  and  the  decomposition 
spread  to  a  greater  or  less  extent,  depending  in  a  general  way 
on  the  lemperature  to  which  the  tube  had  been  heated.  At 
^3  deg-  only  7  or  8  per  cent,  of  the  gas  was  decomposed,  but 
this  increased  rapidly  with  further  additions  of  heat,  and  at 
340  deg.  and  above  from  50  to  70  per  cent,  was  decomposed. 
From  20  (o  40  per  cent.  o(  the  gas  remained  undecomposed, 
that  in  the  smail  ends  of  the  tube  never  being  affected,  and  the 
balance  took  the  form  of  condensation  products. 

A  second  scries  of  tests  was  made  with  scaled  U  tubes 
Ititm  10  to  17  millimeters  internal  diameter  and  containing 
from  15  to  80  cubic  centimeters  of  gas  in  one  end,  the  lower 
part  of  the  tube  being  filled  with  mercury  so  as  to  indicate 
the  pressure,  In  these  tests  the  gas  was  under  three  atmos- 
pheres pressure.  In  four  cases  out  of  ten  the  explosion  was 
prompt  and  energetic,  and  in  two  it  was  slow.  From  40  to 
79  per  cent,  of  th^  gas  was  decomposed  ard  from  s  to  55  per 
cent  remained  unaffected.  In  iwo  experiments  the  spark 
was  passed  dose  to  the  end  of  the  !ube.  and  the  carbon  de- 
posiled  on  the  walls  of  the  lube  showed  the  form  of  successive 
ring!,  suggesting  a  peculiar  wave  motion  about  the  decom- 
position. 

The  third  series  of  experiments  was  the  most  interesting, 
as  showing  the  difference  between  the  action  of  acetylene  in 
imall  lubes  and  in  larger  volumes.  An  iron  bomb  or  cylin- 
der was  prepared,  of  I  liter  capacity,  and  with  no  narrow 
necks  in  which  the  gas  might  linger  imdecomposed,  and  thia 
was  filled  with  acetylene  at  a  pressure  of  three  atmospheres. 
The  explosion  was  started  by  sparks  passed  through  the 
center  of  the  bomb.  It  was  noiseless  in  all  cases,  but  the  re- 
sult was  apparent  from  the  increased  temperature  of  the 
bomb.  In  two  cases  the  bomb  was  sealed  and  the  explosion 
took  place  at  constant  volume.    Only  about  4.1  per  cent,  of 


acetylene  was  found  after  the  explosion.  The  carbon  was 
quite  bulky,  (illing  about  haH  ol  the  bgmb  and  adhering  rather 
firmly  to  the  metal.  Five  other  experiments  were  made,  using 
a  safety-valve,  not  very  large,  which  was  intended  to  allow 
the  explosion  to  take  place  at  constant  pressure.  In  these 
instances  gas  and  carbon  escaped  for  perhaps  three  (o  five 
seconds  and  burned  with  luminous  but  smokeless  flame.  The 
percentage  of  residua!  acetylene  in  the  bomb  was  nearly  the 
same  as  bclore.  being  from  4  to  7  per  cent.  In  all  the  ex- 
periments the  heat  developed  by  the  decomposition  was  very 
great,  cracking  a  glass  insulating  stem  inside  the  bomb  as  if 
it  had  been  dipped  when  hot  into  cold  water,  and  repeatedly 
melting  and  rendering  brittle  the  platinum  wires  between 
which  the  sparks  were  passed. 

In  discussing  his  results,  Prof.  Mixter  expressed  the  belief 
that  the  residual  acetylene  found  was  the  result  of  synthesis 
after  the  explosion,  due  probably  to  the  glowing  carbon 
thrown  down  by  the  decomposition.  It  seems  hardly  prob- 
able that  at  the  moment  of  the  explosion  any  of  the  gas 
failed  to  be  heated  to  the  necessary  temperature  for  decom- 
position. 

»  

The  Properties  of  Acetone. 

Acetone  is  an  organic  compound.  One  can  consider  jt  &s 
an  oxidation  product  of  the  isopropyl  alcohols.  It  is  a  col- 
orless liquid  with  a  decided  odor  and  taste,  and  when  pure 
dissolves  in  all  proportions  in  water,  alcohol,  ether,  sulphate 
or  chloroform.  The  dissolved  water  can  be  removed  by 
chloride  of  lime.  A  liter  of  acetone  weighs  at  0  deg.  C.  about 
814  grams,  boils  at  56  lo  So  deg.  C,  and  burns  with  a  luminous, 
smokeless  flame. 

The  aqueous  solution  of  acetone,  equal  parts  of  each  by  vol- 
ume, can  be  readily  lighted  by  a  match,  which,  however,  is 
Impossible  when  there  are  present  five  volumes  oJ  water  to 
one  of  acetone.  The  impurities  which  are  most  frequently  as- 
sociated with  it  are  of  the  strong  smelling  organic  compounds 
— acetic  acid,  aldehyde,  ethylene  and  water. 

When  shaken  up  with  water  it  must  neither  become  cloudy 
nor  milky.  A  cloudiness  indicates  the  presence  of  animal  or 
vegetable  substances,  A  reddish  solution  indicates  acidity, 
usually  due  lo  acetic  acid.  On  the  addition  of  an  ammoniacal 
Solution  of  silver  nitrate  and  then  warming  slightly,  no  dark 
deposit  of  metallic  silver  should  appear.  Such  reactions  in- 
dicate the  presence  of  aldehyde  or  other  organic  substances. 

Acetone  should  contain  no  water,  comparatively,  when  it 
Is  to  be  mixed  with  carbonate  of  potash,  as  then  the  potash 
salt  remains  dry.  When  acetone  is  allowed  to  evaporate  on 
a  watch  glass  it  leaves  no  residue.  In  order  to  remove  the 
water,  Castellani  employs  calcium  carbide,  which  unites  with 
the  water,  forming  acetylene  gas.  A  piece  of  calcium  carbide 
in  dry  acetone  produces  no  gas;  but  when  2  or  j  per  cent, 
of  water  is  present,  small  bubbles  of  acetylene  appear,  which 
seldom  get  as  far  as  the  surface  of  the  acetone  before  they 
are  absorbed.  If  carbide  is  thrown  into  a  solution  of  equal 
parts  of  acetone  and  water  the  solution  begins  to  foam  rap- 
idly.—-The  Progressive  Age.  translated  from  the  Zeitschrift 
liir  Bcleuchtungswesen. 
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Acetylene  and  Gasoline. 


By  L.  Berger. 


If  we  wish  to  compare  the  results  to  be  expected  from  an 
acetylene  mixture  with  those  from  a  gasoline  mixture,  when 
exploded  in  the  cylinder  of  an  automobile  motor,  it  is  nec- 
essary first  to  make  a  theoretical  comparison  between  these 
two  systems  of  power  on  the  following  points: 

1.  The  specific  heating  power  of  the  mixture. 

2.  The  quantity  of  air  required  for  total  combustion  of  the 
mixture. 

3.  The  resulting  pressure  of  the  mixture  on  explosion. 
Acetylene,  C^  Hi,  has  an  atomic  weight  of  26,  and  a  specific 

volume  at  o  deg.  C.  and  760  mm.  of  mercury  of  860  liters,  or 
0.860  cubic  meter  per  kilogram.  The  experiments  of  M. 
Berthelot  indicate  that  the  energy  liberated  by  its  chemical 
decomposition  into  its  elements  is  2,235  calories  per  kilo- 
gram. The  complete  combustion  of  these  elements  requires 
3.08  kilograms  of  oxygen  per  kilogram  of  acetylene,  corre- 
sponding to  a  volume  of  2,156  liters,  or  2.156  cubic  meters  of 
oxygen  for  1  kilogram  of  acetylene;  or  in  other  words,  9.281 
cubic  meters  of  air. 

The  combustion  of  this  mixture  yields  9,490  calories  of 
energy,  so  that  for  the  total  reaction  we  have  a  yield,  of 
2,235  calories  due  to  decomposition  of  the  acetylene  and 
9490  calories  due  to  oxidation,  or  a  total  of  11,725  calories 
per  kilogram  of  acetylene  completely  oxidized.  The  experi- 
ments of  MM.  Berthelot  and  Vieille  give  17.2  as  the  factor 
representing  the  increase  of  pressure  on  explosion  in  a  closed 
vessel — i.  e.,  if  the  initial  pressure  be  represented  by  i,  the 
pressure  after  explosion  will  be  represented  by  17.2.  The  cor- 
responding rise  in  temperature  Is  5,226  deg.  C,  and  the  vol- 
ume of  the  gases  on  cooling  to  their  initial  temperature  and 

pressure  w  77  =  0.85  of  their  original  volume  before  the 

explosion. 

For  an  average  gasoline  of  0.70  density  and  composed 
chiefly  of  hexane,  C*  Hi.,  having  for  its  vapor  a  specific 
volume,  at  o  deg.  C.  and  760  mm.  of  mercury,  of  0.260  cubic 
meter  per  kilogram,  corresponding  to  a  vapor  density  of 
2-975  (air  being  i),  it  is  necessary  to  employ  2.478  cubic 
meters  of  oxygen  for  the  complete  combustion  of  1  kilogram 
of  gasoline  vapor,  or  10.667  cubic  meters  of  air.  This  is  in  the 
proportion  of  2.4  per  cent,  of  gasoline  vapor  at  0  deg.  C,  or 
of  13.4  volumes  of  liquid  gasoline  to  100,000  of  air,  and  cor- 
responds to  the  point  of  sharp  explosion  in  Prof.  Boverton 
Redwood's  experiments,  table  No.  11  (quoted  in  Mr.  Stod- 
dard's article  iri  the  Explosive  Motor  Number  of  The  Horse- 
less Age).  The  explosion  of  this  mixture  gives  11,086  calories 
of  energy  per  kilogram  of  gasoline.  The  rise  of  temperature 
is  4,191  deg.  C,  and  the  factor  of  increase  of  pressure  is  20.2, 
while  the  resulting  volume  (when  cooled)  is  -^  or  1.24 
times  the  original. 

From  these  theoretical  experiments  in  a  closed  vessel  we 
see  that  the  gasoline  gives  a  higher  pressure  on  explosion 
than  acetylene.  The  proportion  of  vapor  to  air,  as  seen 
above,  will  be  as  i  to  41  at  o  deg.,  while  in  the  case  of  acety- 
lene it  is  as  I  to  II.  Generally  the  proportions  used  in  prac- 
tice will  not  be  far  from  the  theoretical,  as  indicated  by  the 
experiments  of  Prof.  Redwood  on  gasoline  and  by  the  French 
experiments  on  acetylene. 


In  France  the  experiments  of  Georges  Richard  on  an  ordi- 
nary Benz  motor  with  acetylene  have  shown  that  the  explo- 
sive effect  is  short  and  violent,  and  that  the  regulation  of 
the  mixture  is  diflicult.  If  we  add  that  the  initial  decomposi- 
tion of  the  gas  into  its  elements  results  in  a  deposit  of  car- 
bon on  the  cylinder  walls,  and  that  this  entails  much  loss  of 
heating  power,  we  must  conclude,  in  spite  of  the  troubles 
involved  in  gasoline  carburetion  and  the  disturbing  cfiFect  on 
the  vapor  tension  of  a  change  of  temperature  at  the  car- 
bureter, that  better  results  are  to  be  expected  with  gasoline 
in  automobile  motors  than  with  acetylene. 


Acetylene  Generators  for  flotor  Vehicles. 


By  W.  F.  Cooper. 

On  account  of  the  much  greater  heat  energy  of  acetylene 
in  comparison  with  an  equal  volume  of  any  other  gas,  its  ap- 
plication as  a  motive  power  in  explosion  motors  wonld  mani- 
festly present  many  advantages  if  capable  of  general  applica- 
tion. The  gas,  if  generated  from  calcium  carbide  in  a  proper 
manner,  being  of  a  permanent  or  fixed  nature,  can  be  ad- 
mitted to  the  cylinder  of  the  motor  in  much  the  same  manner 
that  it  is  utilized  in  the  ordinary  gas  engine,  doii^  away  with 
the  necessity  of  a  vaporizer  and  more  or  less  complicated 
mixing  valves.  It  also  reduces  to  a  certainty  the  proportion 
of  the  mixture,  thereby  securing  a  regular  and  uniform  ex- 
plosion. 

There  is  also  an  apparent  advantage  in  the  use  of  acetylene, 
in  that  the  gas  can  be  ignited  at  a  much  lower  temperature 
than  other  gases,  the  ignition  taking  place  at  a  dull  red  heat. 

The  most  serious  obstacle  at  present  to  the  practical  appli- 
cation of  acetylene  for  .the  propulsion  of  motor  vehicles  would 
appear  to  be  the  construction  of  a  suitable  apparatus  that 
would  meet  the  unusual  demands  required  in  the  supplying  of 
an  ever  varying  quantity  of  gas. 

It  would  be  manifestly  impossible  to  utilize  any  type  of 
generator  that  requires  the  storing  of  any  ccmsiderable  quan- 
tity of  gas,  unless  the  gas  should  be  concentrated  and  liquefied 
in  steel  cylinders  at  a  pressure  of  several  hundred  potmds  to 
the  square  inch;  and  that  method  has  been  rendered  pro- 
hibitive on  account  of  the  several  disastrous  explosions  re- 
sulting therefrom. 

Acetylene,  although  non-explosive  at  the  ordinary  tem- 
perature and  pressure,  unless  mixed  with  air,  becomes  at  a 
pressure  sufficient  to  secure  liquefaction  a  true  explosive,  that 
is  liable  to  detonate  at  certain  temperatures,  with  decidedly 
serious  results. 

Obviously,  therefore,  the  most  practical  method  of  utilizing 
acetylene  would  be  some  type  of  a  generator  in  which  the  gas 
is  produced  from  the  carbide  only  as  fast  as  consumed. 

There  are  two  distinct  classes  of  generators  at  present  used 
in  the  production  of  acetylene— that  in  which  the  water  is  fed 
to  the  carbide  and  that  in  which  the  carbide  is  fed  to  the  water. 

Both  these  classes  are  also  capable  of  being  divided  into  two 
general  divisions — one  in  which  the  feeding  of  the  water  or 
carbide  is  practically  continuous,  and  the  other  in  which  a 
large  surplus  of  gas  is  generated  intermittently,  die  extra 
gas  being  stored  in  some  type  of  a  gas  holder  until  used,  when 
another  charge  of  gas  is  automatically  produced. 

The  generators  in  which  the  gas  is  produced  intermittently 
being  obviously  too  large  for  motor  vehicle  work,  it  would 
appear  that  the  only  types  available  would  be  tlu)se  in  which 
the  gas  is  generated  in  a  practically  continuous  manner. 
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Of  these  laltcr  types,  that  in  which  the  water  is  fed  to  the 
urbide  i&  op«n  to  several  serious  objections,  the  most  ini' 
poTtant  being  that  the  high  temperature  in  the  mass  of  car- 
bide, caused  by  the  chemical  union  of  the  water  and  car- 
bide, resuhs  in  the  polymerization  of  the  gas. 

Very  often  in  this  type  of  generator  the  carbide  will  be 
hc3ted  to  such  an  intensity  that  it  will  b?  raided  to  incan- 
descence* JLong  before  such  a  temperature  is  reached  the  gas 
will  begin  to  disintegrate,  forming  tar9»  naphthalene  and  many 
other  related  hydrocarbons. 

Such  a  gas  condcDSQS.  in  the  pipes  and  even  in  the  cylinders 
of  the  motor,  resulting  in  their  stoppage  by  a  viscous  brown 
tna^&. 

The  water  ie^d  Of  "drip"  apparatus  also  has  the  seriotis  ob- 
jertion  of  an  excessive  after -generation,  caused  by  the  slaked 
carbide  being  saturated  with  water,  which  attacks  the  un- 
slaked carbide  after  the  water  supply  has  been  shut  off. 

Ahhough  almost  numberless  attempts  have  been  made  to 
overcome  the  objections  of  the  drip  apparatus,  as  evinced  by 
the  United  States  Patent  Office  reports,  the  production  of  a 
successful  generator  on  the  water  feed  principle,  that  does 
not  occupy  too  large  a  space,  has  yet  to  be  realized. 

Apparently  the  only  serious  objection  to  the  carbide  feed 
type  of  generator  is  that  it  would  appear  to  be  difficult  to  so 
construct  it  that  it  will  feed  the  carbide  to  the  water  in  a 
perfectly  automatic  manner  without  being  too  large  and  intri- 
cate in  its  mechanism. 

The  carbide  being  dropped  in  an  excess  of  water,  the  heal 
is  thereby  absorbed  and  any  polymerization  of  the  gas  prc- 
Tented.  The  carbide,  ii  utilized  in  a  granular  form,  and  fed 
to  the  water  in  a  practically  Continuous  manner,  would  be 
instantly  slaked  by  the  same,  avoiding  the  production  of  at) 
■Itcr-gcneratton,  while  at  the  same  time  supplying  any  quantity 
of  gas  desired. 

This  type  of  generator,  although  offering  an  inviting  field  for 
improvement,  has  received  but  little  attention  in  this  country. 

Wliatevcr  method  of  producing  acetylene  is  adopted,  it  is 
evident  that  the  construction  of  an  apparatus  that  will  meet 
tlie  various  requiremecis  o[  motor  vehicle  work  is  a  matter  of 
no  little  difficulty. 

The  writer  has  obtained,  with  apparatus  not  expressly  de- 
signed for  motor  vehicle  work,  results  which  have  demon- 
strated the  practicability  of  realizing  with  acetylene  fully 
double  the  brake  horse-power  produced  with  the  ordinary 
'■  gasoline  motor.  The  first  results  were  somewhat  disappointing 
on  account  of  the  production  of  a  large  amount  of  soot  in  the 
cylinder,  but  later  experiments  demonstrated  that  the  trouble 
was. caused  by  the  admittance  of  too  large  a  proportion  oi  gas. 
to  air. 

The  exhaust,  although  louder  and  sharper  than  in  the  gaso- 
line motor,  is  remarkably  free  from  the  odor  of  unbyrnt  gas;. 

With  the  production  of  a  suitable  apparatus  for  the  genera- 
lion  of  the  gas,  there  can  be  no  doubt  lljat  it  will  have  an 
extensive  application  for  the  propulsion  of  motor  vehicles. 


The  Accumulators  of  Acetylene. 


One  hardly  knows  where  to  find  a  more  suitable  term  to 
describe  the  apparatus  designed  for  the  storage  and  transpoi^ 
of  acetylene.  In  view  of  the  dangerous  nature  of  liquefied 
acetylene,  the  transport  of  acetylene  energy  cannot  be  accom- 
plished under  that  form. 


Two  methods  are  actually  employed — dissolving  the  gas  in 
acetone  and  compressing  it  into  a  porous  body. 

On  account  ot  the  suppression  of  the  resolvent  and  the 
relatively  low  cost  of  porous  substances,  storage  by  com- 
pression is  more  economical  than  storage  by  solution^  and  in 
certain  cases  where  no  great  quantity  of  the  gas  is  required 
the  former  method  may  be  applied  to  advantage.  Thus  it  is 
more  suitable  than  the  second  method  for  th<;  lighting  of 
railway  and  street  cars,  where  the  con^incrs  must  be  placed 
at  the  top  of  the  car.  In  that  case,  indeed,  the  containers 
reach  in  summer  a  fairly  high  temperature,  and  as  the  solu- 
biiity  of  acetylene  in  acetone  decreases  quite  rapidly  when  the 
temperature  is  raised,  the  pressure  may  readily  become  greater 
in  such  containers  than  in  those  of  compressed  acetylene 
alone;  the  saltty  valves  begin  to  act.  and  a  notabtt;  portion 
of  the  stored  gas  is  thus  lost. 

After  developing  the  above  particulars  regarding  the  two 
methods  which  may  be  employed  for  the  transport  of  acety- 
lene in  reduced  volume.  M.  Janet,  in  his  last  lecture  before 
the  Societe  d'Encouragement,  made  known  some  applicaiions 
of  them,  either  already  realized  or  about  to  become  so. 

He  pointed  out  in  the  first  place  the  application  to  the  light- 
ing of  the  voiturcs  du  funiculairc  of  Belleville,  where  acetylene 
in  solulion  is  used,  and  also  that  of  the  voiturcs  Poite  d'lvry^ 
les-Halles,  where  compressed  acetylene  is  employed.  He 
then  showed  a  sort  of  acetylene  torch,  composed  of  a  loag 
cylindrical  reservoir  having  a  circle  of  burner  tips  at  its 
upper  end.  The  apparatus  is  of  light  weight  and  may  readily 
be  carried  on  ilie  shoulder  like  a  musket.  It  is  adapted  for 
service  in  any  place  where  there  is  need  of  an  intense  illunti- 
nation,  as,  for  example,  in  wrecking  operations  after  a  rail- 
way accident.  By  Interposing  a  disk  of  red  glass  in  the  path 
of  the  rays  the  torch  may  he  used  as  a  signal  for  the  protec- 
tion of  a  train  when  stopped  on  an  open  track,  and  will  nec- 
essarily be  much  more  efficient  than  ihe  oil  lantern  ordinarily 
used  (or  the  purpose.  Pursuing  the  same  thought,  the  lec- 
turer showed  a  rear-end  signal  lamp  fed  by  acetylene. 

M.  Janet  then  showed  in  operation  various  illuminating  ap- 
paratus where  the  heat  liberated  by  the  combustion  of  acety- 
lene is  used  to  render  VVcEsbach  mantles  incandescent.  The 
realization  of  this  method  of  lighting  presents  some  difli- 
cuUics.  The  acetylene  gas,  after  issuing  from  the  burner, 
must  be  mingled  with  a  sufficient  quantity  of  air  to  consume 
it  completely.  But  the  rapidity  of  infiammalion  of  such  a 
mixture  is  very  great—much  greater  than  the  velocity  of  out- 
flow generally  allowable^and  consequently  the  flame  strikes 
back  into  the  burner  and  no  light  is  produced.  Neverthe- 
less, that  difficulty  has  at  length  been  surmounted,  as  was 
proved  by  the  good  performance  of  the  burners  exhibited  by 
the  lecturer.  This  mode  oi  utilizing  acetylene  yields  very 
good  results  on  other  grounds,  since  to  the  heat  produced 
by  the  combust ion"Of  the  carbon  and  hydrogen  is  added  that 
resulting  from  the  decomposition  of  the  gas  itself,  so  that  a 
much  higher  temperature  is  obtained  than  by  the  combus- 
tion of  illuminating  gas. 

With  the  "'baby  burner,"  so  called,  the  advantage  is  not 
very  marked,  but  with  burners  of  larger  size  a  considerable 
increase  in  lighting  power  is  obtained  by  the  substitution  of 
acetylene  for  illuminating  gas.  In  shat  form,  acetylene  illu- 
mination may  be  applied  to  the  lighting  of  docks  and  yards, 
and  recently  an  arrangement  with  Welsbach  mantles  has  been 
used  with  success  in  the  night  work  on  the  belt  railway  near 
the  terminus  ot  Courcelles.  The  net  cost  of  that  mode  of 
lighting  compares  favorably  with  that  of  other  methods^  u 
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a  candle-hour  is  obtained  with  a  consumption  of  2  liters  of 
acetylene  (122  cu.  in.);  and  as  a  cubic  meter  (35.3  cu.  ft.)  of 
acetylene  gas  can  be  sold  for  4  francs  (80  cents),  including 
setting  up  the  apparatus,  the  price  of  a  candle-hour  thus  comes 
to  a.o8  centime. 

As  to  the  filling  of  the  storage  apparatus,  this  may  be  done 
either  at  the  works  or  at  the  consumer's. 

At  the  works  there  are  great  tanks  of  acetylene  in  solution, 
forming  accumulators  which  it  suffices  to  connect  with  the 
portable  tanks  to  be  charged.  To  accomplish  the  charging  at 
the  point  of  consumption,  four  tanks  of  a  volume  of  250  liters 
are  filled  which  together  hold  100  cubic  meters  of  gas.  These 
tanks  are  put  on  a  wagon  which  carries  them  to  the  con- 
sumer; and  they  are  there  connected  with  the  lighting  or 
power  apparatus.— Echo  des  Mines. 


Acetylene  Motors. 

How  stands  the  question  of  the  employment  of  acetylene 
for  motive  power?  Several  of  our  readers  having  asked  us 
for  information  on  the  subject,  we  had  recourse  to  M.  Henri 
Cutnat,  the  skillful  constructor  of  Sechilienne,  who  has  made 
acetylene  power  a  special  study.    The  following  is  his  answer: 

"In  response  to  your  letter  of  15th  inst.  I  take  pleasure  in 
communicating  the  latest  information  within  my  knowledge 
on  the  employment  of  acetylene  gas  in  motors. 

"Since  my  experiments  in  May,  i8g6,  on  the  application  of 
acetylene  to  the  production  of  motive  power,  various  con- 
structors  have  made  new  trials,  notably  the  gas  motor  estab- 
lishment of  Deutz,  who  has  lately  improved  his  acetylene 
motor,  so  that  it  is  now  identical  in  mechanism  and  working 
with  the  Otto  gas  machine,  with  this  difference,  that  the 
ignition  is  electro-magnetic,  while  in  the  gas  motor  it  is  pro- 
duced by  a  tube  heated  with  a  Bunsen  burner.  The  supply  is 
by  a  valve.    The  cycle  is  quadruplex. 

"The  Gasmotorenfabrik  claims  that  it  is  necessary  that  the 
acetylene  should  reach  the  motor  absolutely  dry.  This  is,  in 
truth,  essential  to  the  proper  working  of  the  engine.  I  have 
myself  noticed  that  in  employing  a  moist  gas  the  products 
of  combustion  are  rapidly  deposited  on  the  electric  igniter, 
and  as  these  products  are  good  conductors  of  electricity  it 
follows  that  the  insulating  part  of  the  igniter  loses  its  property 
and  the  ignition  is  suppressed. 

'"The  experiments  of  Deutz  were  made  at  a  pressure  of 
from  10  to  20  millimeters,  and  for  this  purpose  a  pressure 
gauge  was  placed  between  the  gas  generator  and  the  motor. 

"This  pressure,  which  seems  to  be  weak  for  acetylene  Ught- 
ing,  is  sufficient  for  acetylene  power.  The  gas  is  regulated 
more  readily  at  this  pressure  and  mingles  better  with  the  air 
drawn  in  by  the  motor. 

"The  experiments  with  full  charge  resulted  in  a  consump- 
tion of  200  to  250  liters  per  effective  horse-power. 

"This  consumption  is  greater  than  I  obtained  with  a  motor 
of  6  h.p.— I7S  liters.  It  is  explained  by  the  fact  that  the  Otto 
motor  is  an  ordinary  quadruplex  engine,  while  my  motor 
was  one  of  prolonged  expansion. 

'Finally,  the  Otto  acetylene  motor  attained  a  higher  horse- 
power than  the  same  motor  worked  by  the  city  gas. 

"Up  to  this  time  the  application  of  acetylene  to  the  pro- 
duction of  motive  power  has  not  received  practical  sanction. 
So  far  as  I  know,  no  industrial  estabhshment  is  thus  operated. 

"The  reason  is  obvious.  At  the  time  of  my  experiments, 
notwithstanding  the  small  consumption  of  acetylene,  the  cost 


of  calcium  carbide  was  0.28  franc  per  horse-power,  while  with 
good  motors  worked  by  the  gas  of  the  Parisian  company  it 
was  0.16  franc. 

"Since  i8g6  the  price  has  fallen,  but  not  sufficiently  to  allow 
the  practical  application  of  acetylene  to  motive  power." 

It  seems,  therefore,  that  the  development  of  all  the  appli- 
cations of  acetylene — to  lighting,  to  heating  and  to  motors — 
is  arrested  by  the  cost  of  the  carbide.  When  the  electro- 
chemists  furnish  us  with  carbide  at  230  to  300  francs  the  days 
of  coal  gas  will  be  numbered.— Journal  de  rElectrolysc. 


Qas  Engine  Dimensions. 

So  far  as  the  refusal  of  gas  engine  builders  to  publish  the 
dimensions  of  their  cylinders  is  inspired  by  a  desire  to  make 
a  'trade  secret"  of  them,  it  is  certainly  open  to  criticism. 
But  if  a  firm  publishes  the  cylinder  dimensions  of  its  engines 
and  these  compare  unfavorably,  power  for  power  and  speed  for 
speed,  with  those  of  competitors,  it  is  certainly  advisable  to 
publish  an  explanation  of  that  fact  at  the  same  time,  else  ap- 
pearances will  be  decidedly  against  it.  The  following  table, 
relating  to  a  Canadian-built  stationary  engine  and  published 
by  our  contemporary,  The  Canadian  Engineer,  will  be  apt 
to  strike  readers  in  this  country  as  a  rather  extraordinary 
confession  of  inability  to  keep  up  with  modern  ideas  of  speed 
and  power.  Possibly  the  ratings  for  power  are  much  below 
the  maximum,  or  possibly  the  engine  is  built  to  take  a  throt- 
tled charge  and  expand  it  beyond  the  usual  point;  but  if  so 
the  fact  is  not  explained: 

Actual  H.P.       Speed  Rev.  per  min.  Size  of  Cylinder. 

Dia.    Stroke. 

ij4  to    2  250  to  350  s     in. —  6  in. 

2%  to    3  240  to  325  sJ4  in.—  7  in. 

3      to    4  230  to  315  6%  in. —  8  in. 

4^2  to    6  225  to  300  7     in. —  9  in. 

6J4  to    8  215  to  26s  7>i  in. — 10  in. 

834  to  10  20s  to  240  8^  in.— II  in. 

io}4  to  12  200  to  230  9f4  in. — 12  in. 

13      to  15  195  to  225  10     in. — 13  in. 

16     to  20  170  to  210  1054  in. — IS  in. 


Qas  Engine  Formulas  and  Diagrams. 

E.  J.  Stoddard,  who  is  well  known  to  readers  of  The  Horse- 
less Age,  has  sent  us  a  copy  of  his  pamphlet  on  "Gas  Engine 
Design,"  which  is  published  by  Parker  &  Burton,  12  Hodges 
Block,  Detroit,  Mich.  The  purpose  of  the  pamphlet  is  to  pre- 
sent in  compact  form  the  leading  mathematical  data  relating 
to  the  gas  engine  indicator  diagram  and  to  the  subjects  of 
vibration,  speed,  valves,  mixture  proportions,  etc.  The  indi- 
cator diagram  is  considered  with  reference  to  preliminary 
power  calculations;  and  original  formulas,  derived  by  Mr. 
Stoddard  from  the  equations  of  the  adiabatic  curve,  are  given, 
which  greatly  simplify  this  preliminary  work.  Formulas  for 
proportioning  the  working  parts  are  also  given,  and  the 
entropy  diagtiam  is  considered  and  explained. 

Some  of  the  material  of  the  pamphlet  has  been  published 
from  time  to  time  in  The  Horseless  Age,  but  much  has  been 
added  to  it.  Its  publishers,  Parker  &  Burton,  state  that  it 
is  intended  as  a  vehicle  for  the  announcement  of  the  comple- 
tion of  their  "Digest  of  United  States  Patents."  It  is  sent 
free  to  any  address  on  request,  and  will  be  fotmd  a  useful 
and  up-to-date  addition  to  the  gas  engine  designer's  library. 
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France  Secures  the  Cup. 


The  first  race  for  the  Gordon  Bennett  International  Cup 
wa£  run  on  June  14  according  to  arrangement.  U  was  won 
by  Ferdinand  Charron,  o(  the  Auiomobile  Club  de  France, 
wiih  M.  Girardot  second.  M,  Charron  covered  the  distance — 
351  miles — in  g  h.  g  m.,  or  at  an  average  speed  of  38.4  miles 
per  haur.  The  rules  o£  the  race  required  that  the  speed  oE 
contestants  should  be  reduced  10  12  kilom,  per  hour  when  pass- 
ing through  towns  and  villages,  any  time  grained  by  a  liigher 
speed  being  deducted  from  the  total  at  the  end  of  the  run. 

The  three  Belgian  competitors  had  given  nqiicc  of  with- 
drawal, ostensibly  owing  to  the  short  time  allowed  for  prcp- 
araltou  and  because  their  request  for  a  postponement  had 
bc«n  refused.  It  was  reported,  however,  that  they  wished 
to  make  alterations  in  their  machines.  Nevertheless,  at  the 
last  moment  one  of  them,  M.  Jetiatzy,  entered  the  race  with 
another  machine,  while  Herr  Engeti,  the  German  competitor, 
withdrew,  as  the  tires  of  his  machine  were  not  ready.  The 
contestants  actually  starting  were  as  follows; 

Rene  de  Knyi?,  France. 

M.  Jenatzy,  Belgium, 

Alexander  Winton,  United  Stales. 

M.  Charron,  France. 

M,  Girardot.  France.  1 

Comie  de  CTiasseloup-Laubat  acted  as  starter. 
The  start  was  made  at  3:14  in  the  morning  from  the  en- 
trance to  the  Pare  de  Saint  Cloud,  on  the  Versailles  road. 
M.  Girardot  led  at  first,  and  in  the  next  few  miles  the  second 
place  vfas  held  successfvely  by  Rene  de  Knyflf,  Jenatzy  and 
Charron,  with  Winton  last,  but  following  closely. 

At  Liraours,  a  distance  of  30  kilometers  (18-6  miles),  the 
times  were: 

Girardot,  3  h,  49  m.  15  s- 

Charron.  3  h.  5*  m, 

Rcn^  de  Knyff,  3  h.  S3  m.  30  5. 

Winton,  3  h.  $0  m. 

Jeinatzy,  4  h.  29  m. 
At  Chateaudun,  125  kiionieiers  (77-6  miles),  the  times  were; 

Charron,  5  h,  40  m.  53  s. 

Girardot,  5  h.  14  m.  44  s. 

Jtnatzy,  5  h.  51  m.  56  3. 

Winton.  0  h,  28  m.  50  s, 
Mr.  Winton  went  by  with  a  bent  front  wheel  and  a  rear  tire 
badly   split.     M.   de   Knyff's   time   was   not   reported   at  the 
above  point,  hut  at  Les  Ormes  the  times  were: 

Girardot,  5  h.  45  m, 

Charron.  5  h.  55  m. 

Rene  dc  KnyfT.  6  h  41  m, 

Jenatzy.  6  h.  46  m. 
Mr.  Wmton  abandoned  the  race  at  this  point*  coming  into 
Orleans  at  8:30,  two  hours  and  a  half  after  Girardot  and  CHar- 
[toii.  and  annouJicing^  his  intention  to  get  a  new  tire  there  and 
[reittrn  to  Paris.  Rene  de  Knyff  arrived  at  Orleans  shortly 
before  7  oVIock.  at  a  walking  pace.  His  fourth  speed  had 
broken  shortly  after  leaving  Charlres  and  he  continued  the 
raiic  only  to  Glen  Ci46-5  miles),  which  he  reached  at  11 .3$.  and 
there  abandoned  the  race. 

M.  Charron  bent  his  rear  axle  near  Orleans  in  crossing  a 
gutter,  but  he  still  held  his  courscn  Girardot  broke  a  rear 
wheel  against  the  curbstone  shortly  after  while  trying  to 
avoid  a  frightened  horse.  The  damage  was  hastily  repaired 
at  a  neighboring  blacksmith's,  but  it  cost  over  an  hour'sdelay, 
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and  Charron,  who  till  then  had  been  over  a  quarter  of  an 
hour  behind,  thus  gained  first  place. 

Nevers  (200  miles)  was  reached  by  Charron  at  &^2,  and 
he  stopped  there  for  supplies. 

At  La  Palisse  (265  miles)  Charron  passed  at  10:09,  and 
Girardot  at  11:04.  At  Roannc  (sSe.S  miles)  Charron  passod  at 
ir:o3  and  Girardot  at  n  :4s,  Jenatiy  had  burst  his  two  front 
tires  at  Chevreuse  and  was  out  of  the  mxnning, 

The  finish  of  the  race  was  at  the  Restaurant  des  Delices  de 
la  Demi  Lune,  a  hostelry  some  six  miles  out  oi  Lyons. 
Thither  proceeded  a  perfeet  swarm  of  chauffeurs  tc  welcome 
the  victor,  among  them  being  M.  Brun.  vice-president,  and 
MM.  Burdet,  Santoux  and  Bernard  d'Anjerville,  of  the  Auto- 
mobile Bicycle  Qub;  M.  Stead.  Paul  Meyan,  of  La  France 
Automobile;  M.  Rigoullat.  Capt.  Harrison,  chief  of  the  auto- 
mobile section  of  the  Fourteenth  Army  Corps;  M.  Colin, 
president  of  the  Motor  Club;  Clarence  Gray  Dinsmore,  the 
American  delegate,  and  many  others, 

M.  Charron  arrived  shortly  afi^r  noon  very  much  exhausted. 
Another  accident,  ihss  lime  to  his  pump,  had  occurred  7 
miles  before  the  finish.  At  2  o'clock  M.  Girardot  arrived, 
and  the  official  times  at  Lyons  are  as  follows: 

1.  Charron,  51  h,  g  m.  49  s. 

2.  Girardot,  10  h.  30  m,  28  s. 

In  the  evening  the  Automobile  Bicycle  Club  of  Lyons 
entertained  the  two  successful  chaufieurs. 


Agitating  for  the  Preedom  of  the  Parks 
in  Boston. 


Another  agitation  in  favor  of  making  the  Boston  parks  free 
to  automnbiles  at  all  hctirs  has  been  started.  The  matter  was 
dropped  temporarily  late  last  year,  after  being  agitated  more 
or  less  all  through  the  summer  and  fall,  and  now  i(  appears 
that  a  numerously  signed  petition  from  influential  users  of 
motor  carriages  has  again  called  for  a  change  in  the  Park 
Commission's  interdiction.  The  petition  is  headed  by  Hon. 
T.  Jefferson  Coolldge,  Jr..  and  includes  the  names  of  Allen 
Curtis,  2d,  C.  S.  Tuckcrman,  fL  L.  Higginson.  Gardner  M. 
Lane  and  about  125  others.  Its  wording  is  substantially  as 
follows : 

"The  undersigned  users  of  motor  vehicles  of  different  types 
rt-tpect fully  petition  your  department  that  its  regulation  cover- 
ing the  operation  for  motor  vehicles  in  the  public  parks  and 
boulevards  be  amended  by  striking  out  the  second  paragraph 
of  the  same,  so  that  any  person  who  has  recciifed  a  permit  from 
the  inspector  of  your  department  shall  hereafter  have  the 
right  to  run  and  operate  a  motor  vehicle  of  any  type  which 
lias  received  the  approval  of  said  inspector,  at  all  hours." 

The  three  last  words  are  the  important  ones,  for  at  present 
the  regulations  prohibit  automobiles  in  the  parks  a(ter  to:30 
o'clock  in  the  morning  and  before  9 :30  o'clock  at  night.  It  is 
understood  that  a  counter  petition  is  being  circulated  by 
opponents  of  the  auto,  which  also  will  have  numerous  signa- 
tures. It  is  said  in  some  quarters  that  the  real  significance  of 
the  opposition  is  the  desire  of  the  livery  stable  men  to  keep 
their  present  monopoly  of  the  public  carriage  service  in  the 
parks  free  from  encroachment  by  any  motor  vehicle  company. 
The  autos.  once  in  the  parks  with  public  carriage  privileges, 
Would  probably  be  able  to  cover  more  ground  than  the  horse- 
drawn  carriages  at  a  lower  rate  of  fare,  and  this  explains  the 
stable-keepers''  opposition. 

The  Park  Commission  hag  named  Monday.  June  25.  as  (he 
time  for  a  hearing  on  the  matter,  and  the  meeting  will  take 
place  at  64  Pemberlon  Square  at  3  130  p.  m.  on  that  day. 
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Chapter  Two.— The  Vindication. 


Hagerstown,  Md.,  June  la. 
Editor  Horseless  Age: 

In  your  number  of  May  9  your  contributor  signing  himself 
"Steam  Carriage,"  after  enumerating  his  experiences  with  his 
machine,  says  in  conclusion  that  he  sold  it  to  some  one  who 
lived  in  Maryland,  and  it  struck  me  that  possibly  you  would 
like  to  hear  the  second  chapter,  as  we  might  call  it,  of  the 
workings  of  this  steam  carriage. 

The  purchaser  of  it  was,  as  was  the  original  owner,  more  or 
less  interested  in  mechanical  matters,  and  had  a  good-sized 
machine  shop,  and  skillful  men  at  his  call.  Likewise,  he 
had  no  printed  beginners*  guide,  and  not  even  tuition  for  a 
couple  of  hours  by  an  expert  sent  from  the  factory.  By  ex- 
perience in  running  the  machine,  and  by  watching  the  many 
mistakes  and  accidents  that  your  correspondent  of  May  9 
notes,  he  learned  to  correct  and  avoid  many — in  fact,  all  of  the 
objections  that  were  noted  by  your  correspondent. 

He,  too,  learned  that  the  fire  would  sometimes  blow  out,  and 
that  it  did  upon  one  occasion  make  a  dangerous-looking  flame, 
at  which  the  small  boys  on  the  curb  cried  out,  "Mister,  you're 
afire."  Since  the  burners  have  been  overhauled  and  put  in 
proper  condition,  he  has  never  had  the  cry  of  fire  raised,  and 
on  the  few  occasions  when  the  fire  has  been  extinguished  by  a 
sudden  gust  of  wind  (and  this  has  only  happened  one  or  twice 
when  the  machine  has  been  standing  on  a  hill  with  a  strong 
wind  blowing),  instead  of  lighting  it  with  a  match  and  having 
trouble  with  his  matches  blowing  out,  he  simply  uses  an  alco- 
hol torch,  by  means  of  which  he  can  ignite  the  gasoline  at  the 
burner. 

The  disagreeable'  features  of  the  leakage  of  steam  at  the 
throttle  and  at  other  points  have  also  been  experienced,  but  a 
very  slight  acquaintance  with  the  mechanism  enabled  the 
user  to  tighten  up  the  joints  and  have  no  disagreeable  hap- 
penings. 

All  the  difficulties  experienced  by  your  correspondent  in  the 
mechanical  construction  of  the  machine  we  think  he  did  not 
exaggerate,  but  all  of  them  by  a  little  care  and  knowledge  and 
experiment  were  rectified,  and  the  carriage  was  put  in  good 
and  serviceable  condition. 

The  machine  has  been  used  now  for  about  six  months  over 
the  ordinary  country  roads  of  western  Maryland,  some  of 
them  being  good  macadamized  roads,  and  others  being  ordinary 
clay  roads  with  heavy  limestone  outcroppings  and  very  abrupt 
hills  and  littPe  or  no  grading.  The  experiments  with  this  ma- 
chine were  purposely  made  over  some  of  the  very  worst  roads 
in  this  part  of  the  country,  and  the  results  noted  in  the  con- 
sumption of  gasoline  and  water  over  the  different  classes  of 
roads  were  very  interesting. 

The  amount  of  fuel  carried  by  the  machine — about  3  gals. — 
has  been  found  by  numerous  experiments  to  be  ample  for  30 
miles  over  the  macadamized  roads  in  this  neighborhood,  which 
are  in  moderately  good  condition,  and  have  not  excessive 
grades.  On  the  ordinary  dirt  roads,  with  considerable  lime- 
stone outcroppings,  and  with  little  or  no  attempt  at  grading, 
the  fuel— 3  gals,  of  gasoline — will  answer  for  25  miles.    The 


water  tank,  which  holds  about  I3  gals.,  would  have  to  be  re- 
newed more  frequently  than  the  gasoline,  one  tankful  of  water 
being  good  for  about  18  miles. 

The  expeditions  which  have  been  made  in  this  steam  carriage 
have  gradually  extended  themselves  over  the  whole  of  the 
neighboring  country.  We  think  nothing  now  of  going  out  in 
the  evening  for  a  25-miIe  ride,  so  far  never  having  had  an 
accident  or  a  detention  of  any  sort  beyond  stopping  for  a 
supply  of  water  or  gasoline. 

Last  Monday  the  machine  was  perhaps  put  to  the  severest 
test  that  it  has  had  since  being  in  the  possession  of  the  present 
owner,  covering  a  trip  in  the  afternoon  of  40  miles,  going 
up  a  motmtain  about  four  miles  long,  with  fairly  ste^  grades ; 
going  down  the  same  mountain  by  another  road,  where  the 
grades  were  excessive,  having  to  replenish  the  gasoline  once 
and  the  water  twice,  and  making  the  expedition  in  four  hours, 
exclusive  of  the  time  used  in  taking  on  the  supply  of  gasoline 
and  water.  These  necessary  stops  for  fuel  and  water  occupied 
not  more  than  thirty  minutes  all  told.  Altogether,  it  was  an 
exceedingly  successful  trial  of  the  steam  carriage  for  use  on 
the  ordinary  counttV  roads  that  are  to  be  found  anywhere 
throughout  the  land. 

The  location  here  is  right  between  two  ranges  of  the  Blue 
Ridge  Mountains,  the  country  very  rolling,  of  heavy  red  and 
yellow  clay,  and  limestone  cropping  out  on  all  ridges,  the  ordi- 
nary roads  being  anything  but  ideal  for  pleasure  driving,  the 
macadamized  roads  being  fair,  but  not  to  be  compared  in 
smoothness  and  in  moderate  grades  with  the  roads  of  New 
England,  New  York  and  New  Jersey. 

So  far.  in  the  six  months'  use  of  this  steam  carriage,  it  has 
been  found  perfectly  possible  and  eas/  to  so  manage  the  ex- 
haust that  there  has  been  no  frightening  of  horses  at  all,  the 
main  uneasiness  that  the  horses  have  evinced  in  the  country 
having  been  over  the  approaching  of  a  machine  without  a 
horse.  But  it  has  never  amounted  to  anything  that  was  not 
easily  controlled,  even  in  the  most  restless  horses,  and  the 
driver  of  the  steam  carriage  has  been  able  so  to  manage  the 
machine  that  he  goes  by  horses  without  using  the  steam  at  that 
time — ^in  other  words,  coasting  by  them,  and  with  very  satis- 
factory results. 

Altogether,  he  is  beginning  to  feel  that  a  steam  machine 
properly  constructed,  after  the  user  of  the  same  has  bea>me 
fully  conversant  with  the  points  needing  most  attenticHi,  will  be 
a  very  useful  and  practical  machine  for  the  ordinary  roads 
that  will  be  found  throughout  the  greater  portion  of  the 
United  States,  and  perhaps  the  best  machine  for  the  very  bad 
roads  which  arc  so  prevalent  in  so  many  parts  of  our  country. 

E.  W,  M. 


Automobile  Parade  in  Bridgeport. 


The  efforts  of  the  Bridgeport,  Conn.,  Post  and  Tele- 
gram to  organize  a  motor  vehicle  parade  for  the  morning 
of  July  Fourth  have  met  with  encouraging  success.  Many 
out-of-town  motorists  have  signified  their  intention  to  enter, 
and  a  handsome  solid  silver  loving  cup  has  been  offered  by 
T.  E.  Griffin,  one  of  the  best  known  of  Bridgeport's  oper- 
ators, for  the  best  decorated  automobile  in  line.  This  trophy 
is  now  on  exhibition  at  E.  W,  Button  &  Co.'s  jewelry  store 
on  Main  St.  The  parade  will  start  at  10  a.  m.,  and  some 
motor  paced  races  are  expected  in  the  afternoon. 


N*  u,  J»ne  »,  uoo.  THE  HORSELESS  AGE. 

OUR  FOREIGN  EXCHANGES. 

Sir  David  Salomons  on  Steering:  and 
Other  Points. 


Sir  David  Salomons,  in  the  course  of  a  recent  lecture  on 
"Modern  Locomotion,"  had  the  following  to  say  regarding 
constructional  matters: 

In  the  Peugeot  engine  points  of  convenience  have  been 
carefully  attended  to,  and  by  the  removal  of  one  screwed 
cover  the  inlet  and  outlet  valves  of  a  cylinder  can  be  re- 
moved. To  give  an  idea  how  convenient  this  is,  I  will  relate 
an  experience.  In  consequence  of  my  Panhard  having  been 
laid  by  for  several  weeks,  the  inlet  valves  stuck,  and  it  was 
necessary  to  remove  ten  bolts  to  expose  them.  The  mechan- 
ician was  an  experienced  man,  and  he  did  this  with  considerable 
rapidity.  All  was  replaced  and  the  engine  tried,  yet  the  diffi- 
culty still  existed.  We  had  therefore  to  take  it  apart  the  sec- 
ond time,  and  the  total  operation  lasted  about  twenty  minutes. 
On  the  other  side,  a  short  time  since,  on  leaving  the  gates  of 
Broomhill  to  catch  a  train  at  Tonbridge,  the  engine  of  my 
little  Peugeot  car  failed  to  respond.  I  believe  the  cause  was 
due  to  cement  dust  from  some  building  operations  next  door 
to  where  the  carriage  was  placed,  and  which  had  got  under 
the  valves.  The  covers  were  removed  and  the  valves  cleaned 
and  replaced  without  extinguishing  the  burners  in  the  space 
of  four  minutes,  and  by  running  very  sharp  I  caught  the  train. 
I  do  not  give  this  instance  with  a  view  to  puflF  one  carriage 
and  disparage  another,  but  to  show  how  necessary  it  is  that 
makers  should  give  attention  to  details  which  are  of  the 
greatest  service  to  their  clients. 

Mr.  Crompton  in  a  recent  paper  stated  that  the  limit  of 
speed  of  a  motor  car  should  be  merely  the  function  of  the 
brake.  In  Utopia  such  a  law  might  hold  good.  My  ex- 
perience in  France  has  been  that  whatever  the  functions  of  the 
brake  may  be,  if  the  driver  can  send  everybody  flying  off  the 
road  he  will  refrain  from  using  it.  I  think  myself  that  the 
speed  in  England  being  limited  to  12  miles  in  open  country 
is  unreasonably  limited,  but  for  other  places  the  law  as  it 
stands  is  good. 

The  steering  mechanism  is  a  vital  portion  of  a  carriage, 
as  you  must  fully  recognize.  The  methods  at  present  adopted 
may  be  divided  under  four  heads: 

(i)  The  system  of  lever  bars. 

(2)  The  system  of  lever  bars  actuated  by  means  of  a  rotary 
motion  with  an  intermediate  chkin. 

(3)  By  levers  actuated  by  rackwork  or  cog  wheels. 

(4)  By  levers  actuated  by  worm  wheel  and  endless  screw. 
The  latter  is  the   one  now  adopted  in  the  majority  of 

Panhard  &  Levassor's  carriages.  No.  2  system  is  that  adopted 
on  the  Peugeot  cars.  Speaking  for  myself,  I  prefer  the 
Peugeot  system.  There  is  less  vibration,  and  guiding  is  far 
easier.  Against  this  system  it  is  contended  that  impediments 
on  the  roads  react  on  the  handle  bar  and  give  shocks  to  the 
driver.  Also  that  there  is  risk  of  the  wheels  being  moved 
from  their  course  by  the  obstruction  unless  the  handle  bar  is 
held  fairly  tightly,  but  I  can  most  positively  assert  that  these 
objections  are  purely  imaginary.  In  the  early  days,  when  less 
attention  was  given  to  details,  there  was  some  truth  in  the 
allegation,  because  the  pivot  on  which  the  wheels  turn  did 
not  plumb  with  the  tread  of  the  wheel  on  the  ground.    This  is 
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a  most  important  point,  and  if  the  steering  wheels  are  dished 
so  that  the  points  which  touch  the  road  are  plumb  with  the 
pivots,  there  is  no  tendency  whatever  for  the  wheels  to  be 
shifted  by  impediments  on  the  highway. 

A  gentleman  mentioned  to  me  that  he  was  riding  a 
Peugeot  car  when  the  driver  hit  the  curbstone,  causing  the 
handle  bar  to  be  sharply  turned.  This  of  course  would  natu- 
rally happen,  but  then  it  must  be  remembered  that  had  the 
steering  been  on  the  endless  screw  principle  the  chances  are 
that  the  wheel  would  have  been  injured  or  smashed.  I  have 
driven  carriages  which  have  been  steered  by  other  methods, 
and  in  all  cases  I  find  that  there  was  disagreeable  vibration 
on  the  handles,  which  rendered  steering  tiring  after  a  time. 
With  the  endless  screw  this  vibration  is  not  noticeable  until 
after  the  carriage  has  been  in  use  a  short  time.  Then  it 
makes  itself  apparent  in  consequence  of  the  wear  and  tear. 

I  am  ready  to  admit  that  for  racing  purposes  the  endless 
screw  is  the  best  system,  as  the  course  can  be  altered  very 
slowly  by  this  means,  so  that  a  less  experienced  driver  can 
race  more  safely.  Any  one  who  has  driven  carriages  with  the 
various  steering  types  mentioned  discovers  almost  at  once 
the  extraordinary  ease  with  which  it  is  possible  to  wind  in  and 
out  of  traffic,  however  dense,  with  the  system  adopted  in  the 
Peugeot  vehicles,  viz.,  intermediate  chain  system. 

There  is  a  question  whether  it  is  better  to  place  the  motor 
in  connection  with  the  back  or  the  front  wheels.  Theoretically 
it  is  better  to  have  the  front  wheels  driven,  because  it  is  better 
to  start  the  carriage  with  these  wheels  placed  at  any  angle. 
Except  for  this,  there  is  not  much  to  be  said  in  favor  of  or 
against  adopting  this  method.  There  is  always  a  controversy 
as  to  whether  one  chain,  two  chains  or  no  chain  is  the  best 
way  of  transmitting  the  motion  to  the  driving  wheels.  Many 
methods  exist  for  driving  without  a  chain,  and  it  is  curious 
to  note  that  some  manufacturers  claim  that  patents  are  good 
in  connection  with  methods,  the  whole  of  which  have  been 
known  and  published  as  far  back  as  the  year  1820,  mainly  in 
connection  with  steam  road  carriages,  which  first  made  their 
appearance  about  that  time. 

There  is  no  objection  to  the  use  of  driving  chains  if  they 
are  properly  made.  In  some  respects  they  have  an  ad- 
vantage from  the  constructional  point  of  view  as  well  as 
convenience  for  making  repairs.  The  only  drawback  to 
their  use  is  that  manufacturers  appear  to  forget  that  the  chain 
is  nothing  more  or  less  than  a  flexible  cog  wheel,  and  al- 
though they  take  every  care  to  protect  other  gear  from  dirt 
and  dust,  no  measures  are  adopted  to  insure  these  benefits  for 
the  chain,  which  is  quite  as  complex  as  the  other  mechanism. 


Ciosing  the  Inlet  Valve. 


In  an  article  on  "Poppet  Valves:  Their  Construction  and 
Calculation,"  in  The  Horseless  Age  of  April  18.  our  con- 
tributor. L,  Berger,  laid  especial  stress  on  a  point  often 
overlooked  in  this  country,  namely,  that  owing  to  the  mo- 
mentum of  the  air  in  the  inlet  pipe  a  fuller  charge  will  be 
received  into  the  cylinder  if  the  inlet  valve  closes  a  trifle 
after  the  piston  has  started  on  the  compression  stroke  than 
would  be  the  case  if  it  were  clcsed  with  the  crank  on  the 
outer  dead  center. 

This  point  is  referred  to  in  a  paper  by  Jas.  Dunlop,  recently 
read  before  the  British  Association  of  Draughtsmen  at  Man- 
chester.      Describing  the  laying  out  of  a  cam  diagram  for 
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Aluminum  and  Partinium. 


Thanks  la  progress  in  manufacture,  aluminum  is  now  pro- 
duced pure  to  within  93  to  W  per  cent.,  observed  by  M.  Henri 
Moissan  to  the  French  Academy  of  Science,  while  the  most 
diiadvantageous  impurities — sodium,  carbon,  iron  and  sili- 
con— are  eliminattd.  An  alloy  containing  06  p«r  cent,  of 
aluminum  would  appear  to  be  that  most  employed,  and  this 
metal,  in  the  form  of  bars,  angles,  tees  and  plates,  lends  itself 
to  all  forms  of  construction  that  require  extreme  lightness 
combined  with  great  resistance. 

Among  the  many  current  applications  of  aluminum  may  be 
mentioned  the  following:  In  telegraphy  and  telephony,  wires 
and  cables:  for  military  purposes,  field  and  mountain  gun 
carriages,  armor  plates,  cartridge  cases,  sword  scabbards,  hel- 
mets, cuirasses  and  stirrups;  in  cycles,  all  detached  parts;  (or 
lighling,  C03!  gas  and  acetylene  tubes;  in  music,  wind  instru- 
ments, and  for  surgery,  ail  instruments,  as  well  as  kitchen 
utensils,  watch  cases  and  the  metal  parts  of  telescopes  and 
field  glasses.  As  regards  new  applleationa,  this  metal  is 
brgely  used  »n  the  prosperoias  motor  car  industry,  a  large 
proportion  of  aluminum,  and  especially  its  alloys,  being  used, 
not  only  in  the  accessory  parts  of  the  frames,  but  also  for  the 
principal  parts  of  the  body;  and,  up  to  a  certain  point,  it  is 
possible  to  give  the  alloy  the  qualities  of  strength,  cohesion, 
etc.  required  for  each  case, 

Partinium,  so  named  after  its  inventor,  Henry  Partin,  is  a 
mixture  of  aluminum  {.having  the  density  of  2.56)  with  tung- 
sten (hiving  the  density  of  iB),  which  alloy  combines  with 
the  lightness  of  aluminum  a  resistance  increasing  with  the 
tungsten  content.  Cast  in  sand,  the  den£.ity  of  this  alloy  i& 
2.86;  Its  resistance  to  tensile  strain  is  12  to  1?  kilograms  per 
square  millimeter  (mean  g  tons  per  square  inch),  and  its 
etongation  from  12  to  6  per  cent.,  according  to  the  proportion 
of  the  Iwo  metals.  When  rolled,  the  density  of  partinium  is 
3.0g  ;  ha  resistance  to  tcnaile  strain  from  32  lO  37  kilograms  per 
square  milHm'eter  (mean  22  tons  per  square  inch),  and  its 
elongation  from  S  to  6  per  cent. 

In  all  the  above  named  applications,  for  brass  and  gun 
metal  there  is  substituted  an  alloy  which  has  only  half  their 
weight  with  one-third  greater  resistance;  and  the  cost  of  a 
part  merely  cast  is  no  greater  whether  it  be  of  gun  metal  or 
partinium,  while  that  of  a  finished  part  is  even  less  when 
made  of  iht  latter  metal.  Rolled  partinium  is  now  used  for 
the  bodies  uf  motor  cars,  lending  itself  to  any  required  form; 
and  a  body  made  of  this  alloy,  mounted  on  a  frame  built  of 
angle  bars,  with  roof  of  sheet  partinium.  constitutes  a  metallic 
whole  which,  for  equal  strength,  weighs  from  50  to  60  per 
cenr  tea*  than  one  made  of  wood,  while  with  certain  pre- 
autions  it  can  receive  the  same  painting  as  the  best  finished 
carriage.  The  first  partinium  car  body  dates  from  iS^,  and 
this  use  of  the  alloy  has  since  become  general.  Now  thai 
efMshing  strain  tests  have  shown  that  this  metal  can  stand  a 
eompression  strain  of  3^,2  kilograms  per  square  millimeter 
(24  tons  per  square  inch)  without  deformation,  it  has  been 
largely  used  for  making  portable  house:s. — The  Autoiuotor 
Joumat, 

The  Bordeaux-PerigueuK  Race. 


Very  great  interest  was  manifested  in  this  race,  for  it  15 
long  since  a  coursf  for  the  big  cars  has  been  held;  and,  fur- 
themiore.  it  was  known  that  several  of  the  new  types  of 
rac^S  would  be  making  their  maiden  trials  in  this  event.    For 


a  week  or  two  prior  to  the  race  molormen  had  keenly  dis- 
cus5icd  the  possibilities  of  exceptional  performances,  and 
the  opinion  universally  expressed  was  that  something  alto- 
gether extraordinary  might  safely  be  anticipated.  And  this 
surmise  has  proved  absolutely  correct,  for  the  times  made 
by  the  leading  cars  on  the  first  day,  when  the  race  was  con- 
tested over  116  kilometers  of  ideal  road,  were  truly  wonderful. 
First  of  all  we  had  Levegh,  who,  mounted  on  his  new  Mors 
racer,  actually  covered  the  116  kilometers  in  84  m.  35  s.,  or 
at  an  average  speed  per  hour  of  SsJ^  kilometers  {sV/s  miles). 
Then  came  Giraud,  driving  this  year's  racing  Panhard,  of  the 
type  which  witf  be  employed  in  the  Gordon  Bennett  contest 
next  week,  and  his  time  was  but  2ys  m.  slower  than  that  of 
Levegh.  Bostwick,  who  was  third,  was  mounled  on  De 
Knyff's  "Tour  de  France"  car.  which,  as  reported  in  these 
columns  some  few  weeks  ago,  he  bought  at  a  very  high  fig- 
uric.  This  was  the  American's  maiden  race  in  Europe,  aqd  it 
speaks  volumes  for  his  pluck  and  skill  to  have  secured  such 
an  excellent  place  in  the  official  list  His  time  for  the  dis- 
tance was  gi  m,  43  5.,  showing  an  even  better  average  than 
that  made  by  De  Knyff  with  the  same  car  at  Pau,  which  hith- 
erto has  been  regarded  as  the  fastest  average  made  in  a  race. 
It  is  true  the  Pau  course  was  considerably  longer,  but  Bost- 
wick's  performance  was  certainly  an  eye-opener  for  those 
critics  who  had  left  the  car  out  of  their  calculations  on  the 
supposition  that  the  new  owner  had  not  had  sufficient  experi- 
ence to  be  well  placed.  Maurice  Farman,  who  was  next  on 
the  list,  drove  a  new  Mors,  but  the  third  Mors  representative, 
AntonVv  did  not  Buccced  in  finishing.  The  times  on  the 
second  day  were  not  nearly  so  fast,  for  the  hills  of  Perigueux 
at  Angouleme  had  to  be  negotiated,  in  addition  to  a  long 
stretch  of  block  pavement  extending  trom  Montlieu  to  Saint- 
.A.ndre-de'Cubzac,  Still,  the  foremost  cars  averaged  some- 
where in  the  vicinity  of  70  kilometers  per  hour  for  the  202 
kilometers  of  route! 

The  official  classification  lor  the  two  days  was  as  follows, 
the  total  distance  being  318  kilometers: 

Two-seated  cars — i,  Levegh,  4  h.  9  ra.  45  s.;  a,  Giraud,  4  h. 
12  m.  .36  s.;  3,  Bostwick,  4  h.  20  m.  5  s.;  4,  Farman,  4  h.  44  m. 
7  s.,  5,  Secrcstat,  5  h.  23  m.  34  s.;  6,  Barrow,  5  h,  36  m.  54  5.; 
7,  Champrohert.  6  h.  31  ra.  2j  s.;  8.  Verseinj  6  h.  38  m.  52  s. 

Four-seated  cars — 1,  Maurel,  6  h.  22  m.  22  s. 

Two-seatpd  cars  (8  h.p.) — 1,  Gondoin,  7  h.  26  m. 

The  official  classification  of  the  categories  following  the 
shorter  route  of  260  kilometers  was  as  follows: 

Cars  (6  h.p.) —  h.    m.     s. 

1.  Lafitte 6      9    17 

2.  Manzan    6     10    12 

3.  Gateall 6    30    51 

Cars  (six  seats) — 

I.  Lefebvre 6      6    — 

Voiturettes — 

1.  Thery    , , ....,,...,. 4    40    17 

s,  Camus    .....,.....,.,..,,.,,. 6    16    — 

3.  Schmidt    ...........7      5    49 

4.  Cornilleau    7     19    29 

5.  Bord   . , , S    3^    — 

Tricycles — 

t.  Cormier  , ..,,.,.. 4    26    39 

2.  Jourde 4    31    — 

3.  Joyeux 4    33    — 

4.  Chretien , 4    34    36 

Quadricycies  (two  seats) — 

1.  Lafargue 5    44    46 

2.  Barreau 6    14    14 

— Motor  Car  Journal. 
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Some  Novel  Gas  and   Steam   Engines. 


Henr/  R.  Stickney,  of  Portland,  Mc,  has  been  experi- 
menting with  the  two-crycle  gas  engine  shown  ia  external 
view  and  section  in  the  cuts  below.  As  wil]  be  seen,  the 
lower  end  of  the  cylinder  is  inclosed  to  act  as  a  pump,  and 
(he  cranks  are  not  inclosed.  This  is  done  without  the  use 
ol  a  cfoi^shea.d,  by  meajis  ol  a  sort  of  movable  stufHng  box. 
The  sleeve  C  D,  in  the  sectional  view,  works  in  a  sliding 
plate,  F,  which  closes  the  end  of  the  cylinder  and  is  held  to 
its  seat  by  the  screw-adjustcd  gibs  E  E.  Tbe  gib  or  Jug  C, 
adjusted  by  the  nut  B,  IioMs  the  sleeve  from  following  the 
connecting  rod  in  its  upward  movement. 


M.   Cr^ . 


ti 
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STICKNEY  OPPN  CRANS   GAS    rKciKb, 

Mr.  Stickney  tells  us  ihat  his  gas  engine  is  not  yet  beyond 
the  experimental  stage,  but  he  has  built  a  number  of  success- 
ful small  steam  engines  on  the  same  principle,  whtch  are 
shown  in  the  accompanying  cxiernal  view.  Their  construc- 
tion h  practically  the  same,  except  that  the  pistons  have  double 
heads  and  the  slide  F  is  thicker,  so  as  to  reduce  the  clearance 
and  avoid  the  waste  of  steam.  The  gibs  E,  E  and  C  are  re- 
tained, though  the  steam  pressure  relieves  the  former  of  most 
of  their  duty.  No  packing  U  considered  necessary  around 
the  connecting  rod  in  the  gas  engine,  but  a  stitBing  gland  is 
added  in  the  steam  engine,  as  is  plainly  shown  in  the  illus- 
tration. The  adjusting  nut  E  in  the  steam  engine  Is  split  at 
the  top  end  and  clamps  the  sleeve,  while  it  acts  both  for 
adjustment  of  gib  C  and  as  a  stuffing  box,  its  lower  end 
being  enlarged,  threaded  and  recessed  lor  this  purpose. 

To  reverse  the  steam  engine,  the  eccentrics  are  keyed  lo 
8  sleeve,  which  ig  rotated  to  the  backing  position  by  means 
of  a.  spiral  groove  tn  the  shaft. 


The  compactness  of  this  construction,  and  the  saving  of 
weight,  vibration  and  wear  by  getting  rid  of  the  crosshcad 
and  piston  rod,  are  evident  advantage;  of  this  construction. 
Mr,  Stickney  informs  us  that  the  steam  engine  can  easily  be 
held  in  one  hand  while  turning  i.ooo  revolutions  per  minute. 


STICKNET  STEAM  ENGJNE, 


The  utilization  of  blast  furnace  gas  in  gas  engines  is  being 
largely  developed  on  the  Continent.  From  statistics  of  gas 
engines  using  this  source  of  power,  given  in  a  contemporary, 
we  learn  that  there  are  in  Germany  41  engines,  aggregating 
2r,g50  h.p.;  Luxemburg.  12  engines^  aggregating  6,760  h.p,; 
Belgium.  S  engines,  aggregating  3.700  h.p.;  France,  8  engines, 
aggregating  3,350  h.p.;  and  England,  6  engines,  aggregating 
2,060  h.p. 
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MINOR  HENTION. 


The  Triumph  Motor  Vehicle  Co.,  of  Chicago,  has  been 
incorporated.     Capital,  $300,000. 

The  New  York  Motor  Vehicle  Co.  has  been  chartered  in 
New  Jersey.    Capital  $500,000. 
■ 

Newport'  has  added  10  days  in  jail  to  the  other  penalties 
provided  for  overspeeding  in  the  public  streets. 

The  National  Automobile  &  Electric  Co.'s  plant,  Indianap- 
olis, Ind.,  was  started  last  week  with  a  force  of  40  men  and 
boys. 

D.  D.  Molt  of  Passic,  N.  J.,  has  nearly  completed  a  steam 
vehicle  to  the  order  of  the  Paterson  Wagon  Co  ,  of  Faterson, 
N.J. 

The  new  electric  ambulance  of  St.  Vincent's  Hospital,  New 
York,  has  been  put  into  service.  It  was  presented  to  the 
institution  by  Edward  Kelly,  son  of  the  late  banker. 

An  ordinance  has  been  passed  in  Newport,  R.  I.,  restricting 
the  speed  of  motor  vehicles  in  that  city  to  six  miles  an  hour 
in  the  business  section  and  ten  miles  an  hour  in  the  outer 
portions. 

Edwin  J.  Farber,  of  Baltimore,  recently  entered  Druid 
Hill  Park,  of  that  city,  in  his  gasoline  carriage.  He  was 
arrested  and  will  take  the  case  to  court  to  test  the  constitu- 
tionality of  the  Park  Board's  ruling. 

The  Nassau  County  (L.  I.)  Supervisors  are  receiving  many 
complaints  about  the  high  speed  at  which  motor  carriages 
are  run  there,  and  it  is  probable  that  an  attempt  will  be 
made  before  long  to  enact  a  speed  limit. 

The  automobile  recently  imported  by  W.  K.  Vanderbilt. 
Jr.,  which  has  occasioned  so  much  excitement  in  Newport 
by  iu  high  speed,  is  reported  to  be  a  Daimler,  and  to  have  a 
30-h.p.  motor.  The  actual  power  is  probably  less.  A  French 
mechanician  is  in  charge  of  it,  and  Mr.  Vanderbilt  himself  does 
not  attempt  to  run  iL 

After  a  trial  lasting  two  days  the  jury  disagreed  in  the  suit 
of  Emily  Coon  vs.  the  N.  E.  Electric  Vehicle  Transportation 
Co.,  which  was  a  suit  to  recover  $25,000  for  personal  injuries 
sustained  by  plaintiff  by  being  run  into  by  an  electric  cab  on 
Dartmouth  St.,  Boston,  Nov.  2,  1899.  The  case  was  tried  in 
the  U.  S.  Circuit  Court,  before  Judge  Putnam  and  a  jury. 

Thefollowtngcommittees  have  been  named  by  the  Rochester, 
N.  Y.,  Automobile  Qub:  Membership:  Joseph  J.  Mandery, 
chairman;  C.  J.  ConoUy,  Frederick  Sager.  Auditing:  C.  M. 
Everest,  chairman;  James  S.  Watson,  Dr.  E.  J.  Bissell.  Tours 
and  runs:  F,  H.  Bettys,  chairman;  J.  H.  Sager,  Park  Dens- 
more.  Ordinance:  George  Eastman,  Dr.  W.  A.  Keegan, 
George  Foster. 

The  Electric  Vehicle  Co.  intends  to  increase  its  capital 
stock  from  $13,000,000  to  $18,000,000,  divided  equally  between 
common  and  preferred  stock.  The  chief  purpose  of  this  issue 
is  to  take  over  the  half  interest  in  the  Columbia  &  Electric 
Vehicle  Co.,  which  is  now  owned  by  the  Columbia  Automobile 
Co.  The  Electric  Vehicle  and  the  Columbia  Automobile  Cos. 
have  been  half  owners  of  the  Columbia  &  Electric  Vehicle 


Co.,  the  manufacturing  concern,  and  it  is  proposed  to  put  all 
of  the  manufacturing  business  directly  in  the  hands  of  the 
Electric  Vehicle  Co. 

MM.  Gement,  of  Levallois,  Paris,  are  manufacturing  a 
light  voiturette  for  two  persons,  having  a  2j4-h.p.  air-cooled 
motor  with  two-speed  gear.  The  motor  is  under  the  seat, 
whose  sides  are  made  perforated  for  access  of  air.  Steering 
is  by  a  sloping  hand  wheel,  in  proximity  to  which  all  the 
control  levers  are  located.  The  carriage  is  said  to  be  capable 
of  a  speed  of  30  kilometers  (18  miles)  an  hour,  and  weighs 
only  30a  lbs. 

Professors  R.  W.  Wood  and  Joseph  Jastrow,  of  the  Uni- 
versity of  Wisconsin,  rode  in  a  locomobile  from  Milwaukee  to 
Madison,  Wis.,  on  the  8th  of  this  month,  covering  the  85 
miles  in  sVi  hours.  So  far  as  known  this  is  the  first  long- 
distance trip  made  in  Wisconsin.  The  rubber  packing  of 
the  steam  chest  blew  out  en  route,  but  a  substitute  pro  tem. 
was  found  in  a  washer  cut  from  the  rubber  covering  of  the 
carriage  step. 

A  Philadelphia  paper  is  offering  a  steam  carriage  as  a 
prize  to  the  winner  of  a  puzzle  series  in  its  columns.  It 
was  recently  run  from  New  York  to  Philadelphia  in  7  hours 
and  7  minutes  net  time  over  the  route  chosen  by  the  Auto- 
mobile Club  of  America  for  their  Philadelphia  run.  The 
net  time  thus  made  was  reckoned  by  deducting  from  the 
total  (8  hours  23  minutes)  the  time  spent  on  the  two  Staten 
Island  ferryboats. 

The  Carse  Bros.  Co.,  64-66  Wabash  Ave.,  Chicago,  send 
us  a  description  of  their  acetylene  searchlight.  The  gener- 
ator is  very  simple,  consisting  merely  of  a  water  tank  in 
which  is  immersed  a  porous  jar  containing  the  carbide.  The 
reflector  is  mounted  on  an  adjustable  standard,  and  contains 
the  burner,  which  is  connected  by  a  rubber  hose  to  the  top 
of  the  generator.  The  reflector  is  quite  large,  and  it  is  claimed 
that  the  face  of  a  watch  may  be  read  at  one-quarter  of  a  mile 
distance  by  the  light  thrown.  The  flame  will  not  blow  out 
in  a  strong  wind. 


Involuntary  Pacemaklns:. 


A  motor  carriage  at  high  speed  makes  an  ideal  pacemaker, 
and  bicyclists  have  not  been  slow  to  find  this  out.  An  Eng- 
lish wheelman  followed  the  recent  1,000-mile  trial  clear 
through  by  sticking  close  to  one  or  another  of  the  large 
machines,  and  thought  nothing  of  the  feat.  Now  the  Wash- 
ington papers  report  that  the  persistent  dogging  of  automo- 
biles in  that  city  by  unmannerly  bicycle  riders  has  become 
a  pronounced  nuisance,  several  wheelmen  often  following  a 
single  carriage,  suiting  their  pace  to  that  of  the  carriage,  and 
refusing  to  leave  it. 

The  Washington  Post  reports  the  intention  of  a  recent 
steam  carriage  purchaser  to  fit  his  vehicle  with  a  multiple 
blow-off  pointing  backward,  which  would  at  least  keep  the 
parasites  at  a  somewhat  respectful  distance.  Users  of  elec- 
tric or  gasoline  carriages,  however,  would  have  to  find  some 
other  defense,  and  the  Post  suggests  a  shotgun  loaded  with 
coarse  salt.  The  mounted  police  have  been  instructed  to 
give  attention  to  the  matter. 
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UNITED  STATES  PATENTS. 


650,837— Balance  Gearing  for  Automobiles.— H.  E.  Heath,  of 
Windsor,  Gonn.,  assignor  to  the  Eddy  Electric  Mfg.  Co.,  of 
same  place.    June  5,  190a    Application  filed  Jan.  2.  1900. 


650,838— Steering  Mechanism  for  Automobiles.— H.  £. 
Heath,  of  Windsor,  Conn.,  assignor  to  the  Eddy  Electric  Mfg. 
Co.,  of  same  place.   June  5,  igoo.    Application  filed  Jan.  2,  1900. 

The  purpose  of  this  invention  is  to  lock  the  storing  gear 
in  its  straight-ahead  position.  This  is  acxomplished  by  the 
slotted  bows,  links  and  toggles  diown.  The  steering  rod  15 
carries  the  arm  17  at  its  lower  extremity,  and  this  arm  has  a 
finger,  18,  engaging  one  or  the  other  of  the  bent  bars  12,  12, 
which  act  on  the  toggle  joints  11,  11  in  the  manner  shown  by 
the  dotted  lines.  Either  the  right  or  the  left  hand  pin  9  is  the 
pivot  about  which  the  front  axle  swivels,  according  to  the 
direction  in  which  the  vehicle  is  to  turn.  No  s4>prehension  is 
suggested  as  to  the  possible  s^ging  or  collapse  of  the  body 
from  the  change  in  its  point  of  support 
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The  object  of  this  invention  is  to  render  exact  alignment 
unnecessary  between  the  motor  shaft  and  the  shaft  carrying 
the  differential,  which  in  this  invention  is  supposed  to  be 
substantially  concentric  with  the  motor  shaft.  Fig.  2  illus- 
trates one  method  of  accomplishing  this  when  spur  gears  are 
used  in  the  differential;  8  is  the  axle,  and  3  is  the  motor 
shaft,  which  is  hollow  and  bored  larger  than  the  axle.  An 
arm,  5,  is  carried  on  the  shaft  3,  and  a  link,  6,  connects  the  end 
of  the  arm  with  the  pinion  stud.  In  Fig.  6  bevel  gears  are 
used,  and  the  pinion  22  has  a  shank,  23,  running  in  a  bearing, 
24,  and  free  to  slip  axially  to  accommodate  itself  to  any  lack 
of  alignment  between  the  motor  shaft  (which  carries  the 
differential  drum)  and  the  axle  8,  9-  The  arrangement  appears 
to  be  defective  in  that  the  pinion  or  pinions  22  will  naturally 
move  radially  outward  as  far  as  the  bearings  will  let  them,  un- 
less held  in  mesh  by  some  sort  of  a  ring  or  spider. 
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axis  of  the  wheel  are  two  trunnions,  5  6.  projecting  from  suit- 
able brackets,  one  on  each  side  of  the  crank  case^  and  these 
trunnions  pass  out  through  the  wheel  hubs  and  are  secured 
to  the  frame  by  the  halved  clips  or  straps  11  12.  Ball  bear- 
ings are  formed  on  the  outside  of  the  trunnions,  and  these 
carry  the  wheel  hubs  in  the  manner  shown.  The  trunnions 
are  hollow,  and  through  them  pass  the  means  for  conuolling 
the  mixture,  ignition,  etc.,  said  means  consisting  of  rocking 
stems  carrying  fingers  at  their  inner  and  outer  ends,  the 
outer  ones  being  connected  by  rods  to  the  leverS  under  the 
operator's  hands.  Suitable  blocks  within  the  trunnions  afford 
a  bearing  to  the  rocking  stems. 

The  internal  gear  14  is  not  made  fast  to  the  wheel,  but  has 
a  flange,  16,  covered  by  a  retaining  ring,  17,  so  that  the  gear 
is  free  to  revolve  independently  of  the  wheel.  Connection 
between  the  two  is  established  by  means  of  a  brake  ring,  18, 
around  the  gear,  which  is  arranged  to  be  tightened  by  a  rock- 
ing lever  passing  through  the  trunnion  S-  Instead  of  placing 
the  two-to-one  gear  at  the  side,  lateral  room  is  saved  by 
using  a  pinion,  48,  of  double  the  pitch  diameter  of  the  pinion 
32  on  the  crank  shaft,  and  likewise  in  mesh  with  the  internal 
gear.  From  this  the  exhaust  valve  and  spark  make-and-break 
are  operated  in  the  usual  manner.  The  carbureter  38,  the 
battery  57  and  the  other  accessories  are  preferably  mounted 
inside  the  wheel  and  attached  to  the  motor.  A  separate  rim, 
72,  is  clamped  between  the  two  halves  67  of  the  wheel,  and 
by  removing  the  halved  clips  11  12  and  disconnecting  the 
controlling  levers,  the  wheel  and  motor  may  be  removed 
bodily,  when  the  removal  of  one-half  67  will  leave  the  motor 
exposed.  A  sprocket  wheel,  34,  is  provided  for  starting  the 
machine  by  pedaling. 

650,950 — Motor  Vehicle.— L.  W.  Ravenez,  of  Paris,  France, 
assignor  to  the  Societe  Nouvelle  des  Etablissemcnts  Decau- 
ville  Ain^,  of  same  place.  June  S>  1900.  Application  filed 
March  3,  1898. 

Fig.  I  is  a  longitudinal  elevation,  partly  broken  away,  of  a 
motor  vehicle,  according  to  this  invention.  Fig.  3  is  a  par- 
tial plan  showing  the  motor  and  accessories.  Figs.  4,  5,  6  and 
7  are  detail  views,  being  respectively  a  longitudinal  elevation, 
a  plan,  and  cross-section  of  the  construction  of  framing  and 


steering  gear  and  method  of  suspensioiL  Figs.  8«  9  and  10 
are  views  of  details  on  a  larger  scale.  Fig.  8  being  a  section 
on  the  line  v  x  of  Fig.  10  and  Fig.  9  a  section  on  the  line 
y  z  of  the  same  figure,  while  Fig.  10  is  a  plan  view  of  the 
'device  for  the  gearing  for  effecting  variation  of  speed  as  well 
as  of  the  brake  device  of  the  same. 

The  carriage  frame  is  arranged  to  rest  on  the  loi^tndinal 
member  B,  the  construction  of  which  will  be  hereinafter  de- 
scribed, and  below  it  are  arranged,  also  supported  by  the  said 
longitudinal  member  B,  the  motor  C>  with  all  its  accessories, 
such  as  the  petroleum  reservoir  D.  Ute  carbureter  £  and  the 
exhaust  silencer  F,  as  well  as  the  gearing  for  actuating  the 
rear  wheels  of  the  vehicle  from  the  motor.  This  actuating 
mechanism  comprises  a  coupling  disk,  G.  actuated  by  the 
shaft  H  of  the  motor  and  acting  as  a  fly  wheel  to  the  said 
motor.  This  disk  consists  of  two  parts,  g  g*.  of  which  one,  g. 
is  concentrically  fixed  on  the  shaft  H  and  is  provided  with  a 
crown  or  ring,  g',  secured  to  it,  the  inner  side  of  the  latter 
being  conically  shaped  so  as  to  correspond  with  the  periphery 
of  the  second  part  g",  which  is  likewise  conically  shaped  and 
comprises  a  plate,  g*.  resting  freely  with  its  center  on  the 
end  of  the  shaft  H  and  capable  of  sliding  longitudinally  on 
it  The  plate  g"  is  fixed  to  the  end  of  a  shaft.  I.  in  line  with 
the  shaft  H,  and  can  revolve  in  the  support  g*.  .The  .shaft  I 
is  provided  with  a  sleeve,  B'.  which  can  slide  lon^tadinally 
on  it,  but  is  fixed  to  it  as  regards  the  rotary  moveinerit  of 
the  shaft  I,  say  by  a  key.  "On  this  sleeve  B'  are  arranged 
pinions,  J  and  K,  of  different  diameters,  ^or  tran'snUssion  of 
movement  and  change  of  speed. .  The  sleeve  B'.  moreover,  is 
provided  with  a  collar,  b.  which  by  means  of  levers,  C, 
D'  and  £',  actuated  by  the  hand  lever  A',  can  displace  die 
sleeve  B',  and  with  it  the  pinions  J  .K.  so  that  ode  or  th4 
other  of  the  latter  will,  according  to  the  speed  desiitifd,  gear 
with  the  corresponding  pinions  L  L*.'kejred  oh' the  shi^'M, 
arranged  parallel  to  the  shaft  I  and  carried  in  bearings  m 
m',  conveniently  attached  to  the  longitudinal  frame  of  the 
vehicle.  The  shaft  M  is  also  provided  with  a  conical  toothed 
pinion,  n,  which  transmits  by  means  of  a  bevel  wheel,  p, 
the  movement  to  the  axle  g,  on  which  is  arranged  a  differen- 
tial gear  device  for  facilitating  the  turning  of  the  vehicle. 
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which  device  is  contained  in  a  drum,  N,  rigidly  fixed  to  the 
bcvci  wheel  p.  The  rear  driving  wheels  O  of  the  vehicle  are 
tast  wilh  the  axle  q  and  so  partake  o£  its  rotation  in  either  a 
forward  or  backward  direction. 

On  the  outside  of  the  drum  N  are  arranged  two  brake 
"bands,  P  and  Q,  actuated  independently  o(  each  other  by 
a  system  of  levers  and  connecting  rods,  s  t,  which  in  turn  are 
actuated  by  iwo  pedals  placed  side  by  side  and  arranged  at 
the  bottom  of  the  carriage,  so  as  to  be  easily  worked  by  the 
feet  of  the  driver  of  the  car.  The  band  Q  acts  along  and  is 
actuated  by  a  pedal  (not  shown)  in  case  a  simple  reduction 
of  speed  is  required,  whjk  the  band  P  is  actuated  by  the  pedal 
R  in  combination  wilh  the  friction  gearing  G  when  a  sud- 
den stoppage  is  required.  For  this  purpose  the  engagement 
or  disengagement  of  the  two  parts  g  and  g*  of  the  friction 
device  G  is  effected  by  means  of  the  longitudinal  displace- 
ments in  one  or  the  other  direction  of  the  shaft  I,  which  move- 
ment jj  effected  by  means  of  a  lever,  W,  pressing  below  its 
point  of  suspension,  W,  on  a  bolt,  W,  pivotally  mounted  at 
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W"  on  the  end  of  said  shaft  and  actuated  by  the  rod  V,  con- 
nected by  a  convenient  system  of  levers  wilh  the  pedal  R  in 
sucli  a  manner  that  when  the  brake  band  P  is  actuated  by 
means  of  the  said  pedal  the  disengagement  of  the  friction 
device  ts  obtained,  while  the  engagement  is  effected  by  the 
action  of  the  spring  r  between  the  two  plates  g  and  g*.  Within 
the  reach  of  the  driver  is  also  the  handle  bar  G'  on  the  top 
al  the  steering  rod  F',  the  lower  end  oi  which  is  provided 
with  an  arm,  H',  operating  the  front  steering  wfieels  I',  as 
will  be  hereinafter  described;  also,  the  starting  hand  wheel 
J',  which  when  Itirned  causes  its  spindle  K'  [o  turn,  said  spin- 
dle carrying  at  its  lower  end  a  bevel  pinion.  L',  engaging  with 
a  corresponding  pinion,  M',  combined  wilh  a  pawl  gear.  N', 
keyed  on  the  front  end  of  the  shaft  H  of  the  motaf,  and, 
finally,  a  small  handle  for  operating  pressure  cocks,  O'.  of 
the  cylinders  of  the  motor;  and  these  small  levers  are  adapted 
to  be  held  in  variable  positions  on  notched  and  graduated 
segments,  said  levers  controlling  fespectively  the  proportions 
of  the  explosive  mixture  by  means  of  the  cock  P',  the  ad* 
mission  of  the  charge  to  the  motor  by  means  of  the  double 
cock  Q',  and  the  retarding  or  accelerating  of  the  ignition 
by  means  of  an  electric  device  producing  a  spark  in  the 
explosion  chambers. 

The  motor  C  has  two  tyllndtrs,  R*  SV  each  comprising  a 
valve  chest;  explosion  chamber,  electric  igniting  device  and 
the  usual  accessories.  The  bed  plate  or  casing  of  the  motor 
consists  of  two  symmetrical  parts  secured  together  and  form- 
ing a  box,  T'.  supporting  the  cylinders.  This  box  or  casing 
completely  incloses  the  cranks  and  fiy  wheels  and  is  secured 
by  means  of  lugs  or  projections.  U'  V.  to  the  framing  B 
by  means  oi  collars.  \T  V,  secured  to  the  longitudinal  mem- 
bers of  said  frame.  On  each  side  of  the  motor  C  are  sym- 
metrically arranged  (also  supported  by  the  collars  U'  V)  an 
oil  tank,  D,  and  carbureter,  E.  supplied  from  the  former. 

The  framing  B,  made  preferably  of  steel  tubing,  is  consti- 
tuted by  two  parallel  longitudinal  members.  C*,  connected  at 
each  end  by  transverse  members.  D-,  carrying  the  axles  or 
journals  of  the  wheels  by  means  of  suitable  bearings  and 
sockets. 
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Intermediate  transverse  bars,  E'  E'  E*.  as  well  as  vertical 
uprights,  P  P,  and  inclined  uprights,  G'  G',  serve  to  support 
and  fix  the  body  of  the  carriage.  Ties  H"  H',  with  stays,  H*. 
are  combined  with  each  longitudinal  member  C  for  the  pur- 
pose of  strengthening  and  increasing  the  rigidity  of  the  frame 
B.  The  stays  W  are  connected  at  their  lower  ends  by  a 
cross  stay,  I',  insuring  and  completing  the  rigidity  and 
strength  of  the  whole. 


BRITISH  PATENTS. 


The  front  wheels  I'  are  carried  by  the  front  transverse 
rod  D*  of  the  frame  B,  provided  for  this  purpose  with  ver- 
tical sockets,  D*,  at  their  ends.  The  axles  J'  of  the  wheels 
are  held  horizontally  in  sockets,  K*,  provided  with  a  vertical 
spindle,  L*.  passing  through  the  sockets  D*  with  a  slight 
amount  of  friction.  The  lower  ends  of  these  spindles  form, 
near  the  sockets  K',  shoulders,  L',  their  upper  ends  project- 
ing beyond  the  sockets  D*,  being  respectively  attached  to 
Corresponding  ends  of  a  laminated  suspension  spring,  L", 
attached  at  its  center  to  the  fixed  cross  bar  D*  of  the  frame 
B  by  means  of  a  rod,  M*.  The  guiding  and  support  of  the 
spindles  L'  arc  completed  by  means  of  caps.  N*,  at  their 
upper  ends  adapted  to  slide  over  the  upper  portion  O*  of  the 
sockets  D*,  which  they  serve  as  a  cover. 

To  insure  complete  stability  of  steering — that  is  to  say,  to 
render  it  insensible  to  shocks  which  in  motor  vehicles  of  the 
usual  construction  compel  the  driver  to  hold  the  steering 
handle  securely  and  continuously — the  handle  operating  the 
steering  rod,  the  axes  P',  Fig.  5,  of  the  journals  of  the  front 
wheels  and  the  axes  Q^  of  the  corresponding  spindles  L*  are 
arranged  in  different  vertical  planes,  as  may  be  seen  in 
Fi>fs.  I,  4  and  5,  where  the  axis  P*  is  nearer  the  center  of 
the  frame  B  than  the  axis  Q'. 

The  steering  is  effected  by  means  of  hinged  levers.  R'  S'  T* 
U',  Fig.  5,  these  latter  levers  U'  being  connected  to  rods  V 
V*,  secured  to  the  sockets  supporting  the  axle  journals. 


5089  of  1900 — Gas  Engine. — Alf.  Dougill,  of  Leeds. 

This  invention  has  for  its  object  the  construction  of  gas 
and  other  explosion  engines  in  such  a  manner  that  the  end  of 
the  piston  exposed  to  the  explosions  of  gas  and  air  is  retained 
at  a  lower  and  more  even  temperature  than  at  present  obtains 
in  engines  fitted  with  the  ordinary  constmction  of  piston. 


Fiai 


FKLL 


The  method  by  which  this  is  accomplished  is  shown  by  the 
accompanying  illustrations  (Figs,  i,  2  and  3).  Referring  to 
these  it  will  be  seen  that  the  piston  C  is  provided  with  a 
journaled  crossbar,  Ci,  for  receiving  one  end  of  the  connect- 
ing rod  as  usual.  The  inner  end  of  the  piston  C  is  provided 
with  a  chamber,  D,  to  which  are  secured  tubular  OHinections. 
E  and  F.  These  tubular  connections  extend  iato  the  re- 
spective receivers  G  and  H  secured  to  the  bed  plMe  B,  the 
receiver  G  having  an  inlet  at  Gi,  and  the  receiver.H  an  outlet 
at  Hi.  The  receivers  G  and  H  are  in  the  same  axial  line  as 
the  tubular  connections  E  and  F,  and  are  provided  with 
stuffing  boxes.  J.  The  water  for  keeping  the  piston  C  com- 
paratively cool  may  be  drawn  from  and  returned  to  the  same 
source,  supplying  the  jacket  K  around  cylinder  A,  and  caused 
to  flow  through  the  tubular  connection  E  into  chamber  D  in 
piston  C.  passing  through-  said  chamber  to  the  tubular  con- 
nection F  and  receiver  H,  from  which  it  is  allowed  to  escape 
atH,. 


u,  June  »,  ana. 
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SPECIAL    NOTICES- 

Ijhm*  pajrafela  In  md ¥>■«■, 


FOR    SALE. 

Complete  Bound  Volumes  i,  a,  3  of  Horseless  Age. 
Can  be  seen  at  the  office  of  Horseless  Age. 
A.  G.  PACE 


For  Sale  or  Exchange  for  second-hand  steam  wagon, 
one  21   fool  cabin  launch  with  5  h,  p.  Palmer  engine. 
Address   J.  E.   PIPER, 

Care  of  Palmer  Bros,, 

Mianus,  Conn. 


FOR  SALE. 

A  "Locotnohile,"  latest  improved.  Has  been  run 
one  month.  With  extra  attachments,  cost  $Soq  ;  will 
sell  for  $700.  It  is  a  fine  running  wagon  and  my 
reason  for  selling  is  that  I  am  getting  one  with  two 
seats  to  accommodate  more  people.     Address 

*'  D.  ].,"  care  of  Horseless  Age. 

WANTED. 

We  have  eager  cash  customers  for  second-hand 
Win  tons,  I-ocomobiles  and  MobileSn,  Sales  quietly 
and  quickly  made.     Small  commission. 

DuBOlS'  AUTOMOBILE  AGENCY, 
220  Broadway. 


FOR    SALE. 

One-sealed,  Hay n es- A p person  Carriage,  canopy  lop,  4  h,  p. 
rnoiof ,  run  less  than  400  miles.  Has  reccnlly  been  equipped  with 
their  1a tesil  imprnvprnents  and  new  transmission,  Cnst  ^1,200. 
Will  exchange  for  good  steam  carriaRC,  or  will  setl  for  $600,  i.  o.  b. 
Lawrence,  Mass.     Address  FRED  J.   PERHV. 

Care  of  Stanley  Mfg.  Co.,  Lawrence,  Mass. 

Automobile  for  sale,  $500.00  cash.     Orient  Quad- 
ricycle  with  extra  wheel  for  tricycle.     In  perfect  con- 
dition.   Brand  new.    Want  to  purchase  large  gasoline 
carriage  to  seat  four.     Can  make  immediate  delivery. 
Address  B.  &  G.,  care  The  Horseless  Age. 

DRAUGHTSMEN. 

Warned  for  a  large  Auiomobik  Company,  several  couipetenl 
and  experienced  draughtsmen  in  ligbt  automobile  vehicle  con- 
struction, and  one  experienced  in  bicycle  construction  as  well. 
Ooe  with  experience  in  vehicle  body  design  and  construction. 
Address,  stating  experience.  3alary  expected  and  when  (hey 
could  commence  work,     MAi<^AGER,  care  Morselkss  Age, 

ISO  Nassau  Street,  New  York. 

~  FOR  SALE. 

"Winner"  Gasoline  Runabout,  made  by  Elgin 
Automobile  Co.  Original  price  #700.  First  offer 
above  $350  gets  it. 

OSCAR  S.  LEAR,  Columbus,  Ohio. 


FOR  SALE 


<i 


LOCOMOBILE" 

FIRST-CLASS  CONDITION 


kMnu    S.  T.  GEAR,   1217  Main  St..  Hartford.  Conn. 


BUILT  FOR  BUSINESS. 

Om  CtASS  8  CARRIAGE  BOILER   AND  CLASS  B   Ho.  2  STEAM  CARRIAGE  EHGtHE. 


TTiB  BPiler  l^, 


of  steel  wiih  copper  fire 
ibes.  All  rivet  holes  drilled 
in  position.  Healing  surface,  49  square  feet. 
Working  pressure,  450  lbs.  Diameter,  15  in. 
Height^  19  in,  from  bottom  of  burner  to  top  of 
hood.  Weight  complete,  130  lbs.  Best  of 
material  and  workmanship  throughout. 

i!i5_il!iy!li?  stroke.  Cylmdefs,  cast  iron. 
Framing,,  steel  and  bronze.  Crank  shaft, 
connectino;  rods,  etc..  sieel.  Crosshead  and 
all  bear'.iigs,  phosphor  bronze.  Stephenson 
link  motion*     Weight,  40  lbs. 

An  milfii  Ihat  will  run  and  krep  an  ru/niing. 
Price  of  Boihr,  $f  65.00  net. 
Price  of  Engina  comp/atB,  St 60.00  net. 
Sotfi  i.  0.  b.  Sostoa. 

Always  in  process  of  construction^  and  a  few  in  stock  for  immediate  delivery. 


EDWBBD  S.  GL0RK, 


272-278  FREEPORT  STREET  (Harrlion  Sqvar»). 

BOSTON,  MASS. 
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PARKER  &  BURTON, 

Patent  Causes  and  Patent  Soliciting. 

DETROIT,   MICH. 

Pamphl«t,  *'QAS  BNOINE  DESIGN,"  by  E.  J.  Stoddard, 

SENT  FREE  FROM  ABOVE  ADDRESS. 

AUTOMOBILE  RUNNING  GEARS. 

FOR  THE  TRADE. 

We  Make  Two  Styles 
Complete  with  Springs 
and  Wood  Wheels. 

WRITE  FOR  PRICES. 

H.  F.  BORBEIM  &  CO.,  iV'rot%*XS?.''^' 


RAWHIDE  nr  A DQ 
AN1  FIBRE  uCAnd 


COMPENSATING    GEARS 
FOR  DIFFERENTJAL 
DRIVH.... 

New  and  Improved  DREVE  CHAIN  with  hariened  rivete  ftnd  eleevae. 
SPROCKETS,  STEEL  BALLS  of  various  diameters. 

BOSTON  BEAR  WORKS,   ^^q^sto^. X'ss.'""' 

MOISTURE    PROOF 

WAGON    PANELS. 

lEuiufaotiinri  of  7ene«T  FaseUforOoaohi  Wa^onA  AutomoUle^Be. 

Any  sile,  any  thickness.  tt'iMuwC  joining  or  splitting- 
We  also  make  veneers  wiih  absolutely  xi-alcr proef 
gtue  for  special  uses- 

SECUINE-AXFORO   VENEER  CO., 

B4-:0r>   TACinC  AVEKtTE.  JKEWET   CITT.  K  J, 


Cylinder  Castings  with  Flanges. 

Also    Complete  Sets  of  Castings  for  \%,  2}(, 
3^  H.P.  air-cooled  motors. 

SMITH    MOTOR  CO.. 
54  and  56  M.  8e  E.  R.  R.  Ave,  Newark,  N.  J. 


THE  JUMP  SMRK  LEADS 

GLre  Thlok 
1   Jnoh  Jump   Spark. 

WclKtt,  3  IbH. 

DImeiulons,  8x4x4  \at„ 

Patent  Appllei  For 

e.  F,  SPLITDOBF,  ItlSr.Tffc. 

n  Tudsiraur  SL,  New  Yurk. 


There  is  no  dry  battery  equal  to  our  Eclipse  for 
gas  engine  tg^iilion  purposes;  size  6"  i  2}^"  x  7J^'^ 
voltage  1.55.  We  solicit  a  comparative  test  with  any 
other  dry  batter)'  to  be  had. 

NEW  EXCELSIOR  DRY  BITTERf  MiNUFUTORr/'^S^^'^^RK"'''' 
CAN  YOU  QET  US  NEW  SUBSCRIBERS? 

Any  of  our  subscribers  who  are  willing  to 
solicit  subscriptions  for  The,  Horseless  Ahe 
from  their  fellow  townsmen,  are  requested  to 
communicate  with  the  Edilor- 


EXPERIMENTAL  AUTOMOBILE  WORK. 
VERY  CONVENIENCE.    MODERATE  CHARGES. 
XCEPTIONAL  FACILITIES  AND  LOCATION. 

Wc  ar?  open  for  a.  miinufactuting  contract  on  small 
engines  or  machinery.     Call  and  inspect  our  shop. 

CAROAM    &   SONf 

f  Bkck  from  Bridge.  45-51  Rou  SI.,  N.  Y,  City. 

PAY-ROLL   FIGURING 

is  easy  and  sure  with  the  "Ellia  Wage  Scale  Bfiard"  which 
gives  instantly  the  wages  for  any  numb^^r  of  hours  from  5  minutes 
W  a  wee][5  at  any  rate.  Hav*  figured  for  different  ways  of  pay- 
ing, viz.,  hourly,  dally,  weekly  or  bi-weekly.  Price  $2.00- 
Exprcss  prepaid.  Send  for  circular  and  let  us  know  your  wants. 
ELLIS  MFG.  CO..  Station  C,  Grand  Rapids,  Mich, 


SPECIAL 


TUBHEO  ment  phrts  FOfi  automo- 

BIL£S.    Made   to   order  from   tk»tph  or 
%amph.        :    :    :    :     t    :     :     :     : 


DODGE    MACHINE    SCREW    CO., 
BOSTON* 


TOWNSEND    &    DECKER 

Bouciroa*  of  u.  b.  amd  FoaEitjM  patewth. 


141  Broadway, 
New  York,.. 


Patents  specialty 

MOTOR  VEHICLE  INVENTiONS. 


H.  C    TOWKSEITD,  formerly  Prin,  EJtT. 

D.  H.  DECEZB,.  lAta  Au'C  £x'r.  U.  S,  Pat,  OlSd*. 


Seamless  Cold  Drm  Steel  Tubing, 
Shells,  C]|ll[iilEr&  and  Taoks, 


tto  Atr,  Oaa.StDaiiL,  hta- 
mQnla  or  fluJdi  UDdfr 
preaiire  uid  exploairal, 

dr*fl«iiileM  Steel  T>M^ 
«d  Tank*  of  BuadTT 
Dlsmeteim. 

DROP  FORCINGS  AND  STECL  STAMPING*. 

mm,  STEIHMETI  I  CO.,  Driiil  Buildlog,  PUjidilpWi^ 

AUTOMOBILES.  E'^t^^*""  «"•"■■' 

REPAIRED,  STORED  'JP  RECHAR8ED. 

SPECIAL  AUTOMOBILES  built  to  order. 

F.  A,  LA  EOOHE  k  CO.,  13tli  Md  HadBOP  Sta.,  New  Ywt. 


PARSELL  &  WEED, 

Electrical,  E 
Tool  Work. 


MnnFl      MAKPR^      Electrical,  Experlmfriital  and  Fin* 

Aultmiobile  fitlingSf  vaporizers,  elc,  built  to  order. 
Working  drawings  made  from  skctcbcs. 
Wrll«  tor  P>mpHI«t.  T«l*ph(in».  1  B6  Midlton  Squtra. 

THE  FBiNKUH  MODEL  SHOP,  '^t^Vo^r"^'"  ""•" 

THI  ONLY  PERFECT  SUBtTITUTC  FOR  UKATHCR  IS 

MOROCCOLINE 

NEVER  AFFECTED  BYTrc^ir^  "  "  fc^'  UKE  LEATHER 

Jajllb<»tb1bf  rorAElomnbllr*.      [>a qai^ )m <|MrliBd  b/  mrllilM* InliatioQi  wlij0lii4» 
aril  p-n*r*m  \Gr  U«rll.l  c-f  JI&TMIUIlni-    SoDd.  lot  BbMSIH. 

BOSTON    AHVIFICIAL     LEATHER    CO. 

I*  EAST    lath  BTREET,  MEW  YORE. 

Any  of  our  subscribers  who  are  willing  to  solicit  subscripcions 
for  The  Horseless  Ace  frotn  iheit  fellow  townsmen  are  re- 
quested to  communicate  wilb  ihe  Editor,  as  we  are  desirous  oi 
entering  into  busines*  relations  with  such  parlies. 


k  Jt  Jane  ».  IMOt. 
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Genentor  Valves*  a  to  4  H.  P.,  $5.00. 

^L  Ceofrntor  Valves^  s  to  8  H,  P„  $700. 

^K^  Jamp  Spark  Plugs,  $3.00.     Contact,  $3,50. 

^^^^L  RuPDiog  Gear  Drawings,  $3.po, 

^^^^F  Carbureter,  $10.00. 

^^V  Send  P.  O.  Order  la 

H  nOTOR  DESIQN  CO..    Buffalo,  N.  Y. 


«£ 


AMERICAN 


9f 


StoraQe  Cells  .  . 

ARE    THE    BEST. 
For  Electromobiles  and 
Cas  Engine  Ignition* 

American  Battery  Company, 

E4iA»Lii«JD  iafl9.  'Sy  SOUTft  CUNTON  STRtfr,   CHICAQQ 


Kins  LOW  WATER  ALARM 

Avoids  all  Oaoger.    Write  for  Blue  Print  and  Pitcr^ 

KITTS  M'F'G  CO.,  Oswego,  N.  Y. 


I 


...ASHTON... 

Pop  Safetf  Valves,  Cylinder  Relief 
Vaives,  Steam  Gauges,  Automatic 
Water  Ganges  and  Gauge  Cocks 
for 

STEAM   VEHICLES. 


THE  ASHTON  VALVE  CO.,  271  Franklla  St.,  Bolton^  Mas*. 

(121  Llbarty  Streat.  N*w  Varlc, 
BRUiCHES:  -{iZtB  Fllbirt  Slr«fll,  Phlla<|«lpMa. 
U^S  Llik«  S(mt»  ChJugo,  III. 


I 


B»V  OF  THE  URLS! 


Agtntf  fur  ClQt/\,gnd  SUM  MUtr. 


WHIP  CORDS. 

Oui  Atttcuno^Ua  B-«ct  for  Hotpr  V«b1.Ql«  LlnluBv  Li  our  l&teat  d{)v«UT' 

C.  COLES  DUSEHBURY  &  SOH,   Jtgtnta, 
Corner  Broadway  and  Wa/ker  Street, 


GAS   ENGINE    CASTINGS. 

Rougli  or  Flnisbed. 

Reference— Ouo  Gas  Engine  Works,  Philadelphia,  our 

largest  customer. 

SKte    FOVNDRV    Ca,»    Eric,    Pa>, 

13GO-1360  W.   IStlj  St. 


Automobile  Patents 
Exploitation  Company 

UNDERTAKES: 

The  manulacture  of  Automobiles  and  Motot-CycltL. 

The  rx&mination  of  Automabilc  paienis. 

To  enlist  capital  for  the  development  of  inventian  . 

FURNISHES: 

Specialists  to  malte  thorough  examinations  of  patents. 
Experts  |o  test  motors  and  automnbiles. 
Opporlunilies  to  inventors  to    present  properly  their 

propositions  10  concerns  willing  10  consider  and 

10  undertake  (he  sacne. 

PURCHASES: 

All  meritorious  patents,  licenses  and  inventions  re* 
lating  to  motor-cycks,  motors,  gears,  automobiles 
and  ihcir  parts, 

■*> 

iUTOMOBILE  PATENTS  EXPLOITATION  COMPANY. 

27   WILLIAM    STREET, 
F.  B.  HYDE,  Secretary.  NEW  YORK,  II.  Y. 

GOOD  RDHDS  LITBHBTURE. 

Send  for  a  copy  of  "  A  Plea  for 
Good  Roads.*'  containing  addresses 
of  speakers  al  the  recent  Good 
Roads  meeting  of  the  Automobile 
Club  of  America,  and  use  it  \n  the 
cause,  ^.  .  ,  .         ,         4 

ALBERT  R.  SHATTUCK,  Chairman. 

Good  Roads  Committee, 

W«ldQrf-A»torift,  New  York. 


Pacts  About  Storage  Batteries. 

By  ISArAH  L.  Roberts, 

,  OTHER  INFORMATION  ON  THIS  SUBJECT  BY 

WELL-KNOWN  EXPERTS  CONTAINED  INCUR 

STORAGE    BATTERY    NUMBER,      issue   or  September  27th, 

i^RlCe.   10  CENTS.  STAMPS  OR   COIN. 


OK  ALL  KINDS, 

.  .  ,  ALSO  .  . . 

BICYCLE    SPECIALTIES. 

Write  lor  Catalogue  and 
m«niion  goods  wanted- 

BEVIN  BROS.  MFO.  CO.. 

EAST  HAMPTON,  CONN. 


Lowell  Hodel  Co. 

BOX  43  LOWELL,  riASS 


Why  irj'  to  stick  things  with  some- 
tiling  that  doesn't  stick?  13uy  MAJOR'S 
DEMENT;  you  know  H  slirks.  Nothing 
break^away  from  it.  Stick  to  MAJQiD'S 
CEMENT.  Buy  once,  you  wtj]  buy 
forever.  There  is  Jiotiiing  as  good; 
don't  believe  ihc  subsiiiuter. 

MAJOR'S  RUBBER  and 
MAJOR'S   LEATHER, 

Two5cp;irate  cemcnis— ihc  be  si.  Insist 
on  having  them. 
ESTABlisaED  is:c. 
15  iind  25  cents  per  boltJe  at  all  diu[;;i,'ists. 

MAJOR  CEMENT  CO.,  NEW  YORK  CITY. 


PHOSPHOR  BRONZE 
VANGINESE  BRONZE 
ILUilNUM 
NICKEL  ALLOY 


E.    D.  Wlt-LIAMS   8l  son, 
JERSEY  CITY,  N.  J, 


GRAY    St    OHYIS, 

AMESBURV.  MASS. 


.    ...TO  BURN  ... 


OIL,  CANDLE,  ACETYLENE 
OR  ELECTRIC. 

QAS   ENGINE  CASTINGS: 
Finished  to  run  if  desired^ 
Hade  from  drawings. 
Experimental  work. 

Fine  grain  Homogeneous  Castings  for  Gas  Engine 
Cylinders  a  specialty,  matle  from  hi^h  grade  selected 
Pig  only. 

The  liopson  &  Chapin  flTg  Co., 
IV«w  Loadon,  Cann. 
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I     :^^BERLIN 

IRON  BRIDGE 

'  Ca. 

\    OurNewP/anfatP/Uslfu/^/iPd. 
'   wi7/tfem  opemt/ondur/'n^Jme. 

^,     We  are  now  taki  ng  contrads  for 
/hmptSMpmentaflerJu/i/ffrst 

'  on  all  classes  of 

/  Steel Br/dges,Buf/dm^sMoo&. 
Girders,  Co/umnsandStradurd/ 
'i      Maienal  fivmt/i/sP/ant. 


.  OFFICES 

/  200   Equitable   Buiuoinc  -  iSosro/v  mass, 

(  Z20    Broadwav  A'.rw  York 

9IO  Stephen  ClftARD  BuiLDiNC-/V//£^of-4;/vwM  A4. 


WORKS 

East  Berun  conn. 
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"THE   AUTO-SPARKER" 

(1)  Starts  And  runs  gas  engines  «s  easiljr  a»  best  batteries. 

(2)  Does  not  burn  up « lectrodcA,     ..        

(3)  Saves  its  entire  cost  over  batteries  ia  one  jear 

(4)  Machine  is  durable — nothing  to  wear  out  bat  ihaft  and 

fricttoa  putley,  and  these  should  l«st  (or  ^ears.     .. 
C5)     Hundieds  in  use— CTer;  machine  is  tested  and  guar&ntced 
to  do  the  work  claimed.  .. 

(6)  Automatic  goTernor,  regulates  speed  of  dynamo  no  matter 

what  size  or  speed  of  flywheel  of  eagire. 

(7)  You  need  no  battery.     Auto  Sparker  can  be  fastened  to  floor 

as  in  cut  or  on  body  cf  any  gas  engine  qi  Automobile. 

DIMIHIIONS  AND  WllOHT 

Dimensions,  icjxiox6f  ijiches.    Weight,  23  lbs. 

For  price.,  addre»  Mr  MADE  FOR  EITHER  "TOUCH"  OR  -JUHP"  SPARK 

o,.^p.,M.n.r.«^.r       j^^    Motsinger    Device    Mfg.  C 

PENDLETON,  IND. 


THE  BILLINGS  &  SPENCER  CO.'S 

DROP  FORGED  10  AND  14-IN.  WRENCH 


Semi  and    Full  Finished  and 
Case  Hardenod, 


INDISPENSABLE  TO 


MOTOR  VEHICLE. 


Out  l-B  So*  of  10-in.  Wrench. 


DROP  FORCINGS  FOR  AUTOMOBILES. 

Unoqualfld  Paaintles  for  MAetlnei  Requlr«rn9ntB  In  thla  Ll 


THE  BILLINGS  &  SPENCER  COMPANYi  H.rtford.  e.nn,  u.a 


T  R AN SM I SSiO N  G  E AR IjSJG . 


FOR  AUTOMOBILES. 

Two  Speeds  and  Reverse,  Change  of  Speed  by  Brake 

No  Shocks.  No  Gears  Running  at  Normal  Spei 


NEAT. 
COMPACT. 


STRONG. 
EFFICIENT. 


No.  I,  4  to  s,  H,  P.,  15  in.  lojig,  weight  35  lbs. 

THE  shaft  is  continuous^  and  may  be  driven  direct  from  the  motor  shaft.     The  left-hand 
brake  operates  the  reverse,  which  is  at  slow  speed.     The  brake  flext  to  it  operates  the 
slow    speed     ahead.      The   sprocket    wheel    drives    the    axle.      The    friction    clutch    at 
the  right  locks  the  whole  system  and  drives  it  at  the  speed  of  the  shaft.     A  pinion  may  be 
used  instead  of  sprocket  if  desired.     Lubrication  by  oiler  on  the  end  of  the  shafr     ..... 


THE  UPTON  MACHINE  CO., 

WRITE  TO  US. 


17    STATE    STREET,     NEW    YOt 

Works  St  BEVERLY,  MASS. 
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bicago  Motor  Vehicle 
Com|>any 


LIMITED 


r|w|?*!|» 


radical 

ehicles 

That 

*bo 

What 

xpected 

Of 
Them 


fActory  t 
piCVEY,  lil. 


DIFFERENT  STYLES  OF  BODIES  MAY  BE  USED  ON 
ONE  GEAR,  CAN  BE  CHANGED  FROM  BUSINESS  TO 
PLEASURE  IN  TEN  MINUTESotjtjtj«j»jtjtjtjtjtjtjtj*> 


POWER:    HYDRO-CARBON;   ORDINARY  STOVE  GASOLENE. 
ONE  LEVER  CONTROLS  EVERYTHING.JtJ*>JtJ*J»J*^J">JtJ^> 


».lUijilMt«d  CaUEofifuc  MiiUd  Frec^.. 


CmCAGO  naTOR  VEniCLE 


LIMITED 


COMPANY 

S4I  WABASH  AVENUE       ••.       .•.       CHICAGO,  ILL. 
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Vol.  fi.  No.  IS 


STEAM  BOILER  NUMBER, 

DECEMBER  6th.  1899. 

Symposium  of  Steam  Vehicle  Engineering. 


Dealing  thoroughly  with  this  most  interesting 
problem  as  related  to  vehicles. 


LEADING    ARTICLES. 

Steam  Boilers  for  Motor  Vehicles,  by  R.  I.  Clegg, 

General  Data  on  Steam  and  Fuel,  by  A.  H. 

Advantages  of  Circulation,  by  S.   D,  Mott. 

Efficiency  of  Small  Boilers,  etc.^  by  A.    M,  Herring. 

Automobile  Generators  Under  the  Law,  by  Perry  B,   Rawson. 

Considerations  in  the  Design  of  Vehicle  Boilers,  by   P.   M.   Heldt 

Shell  or  Water  Tube  Boilers?  by  Wellington  P.  Kidder. 

Boiler  Feeding   Apparatus,  by  R,    L  Clegg. 

A  Practical  Method  of  Utilizing  Exhaust  Steam,  by  Edwin   Kilbum. 

Oil  Fuel  Burners,  by  R.  L  Clegg. 

A  Coil  Boiler  for  Automobiles,  by  W.  H.  Wakeman, 

The  Elihu  Thomson  Flash  Boiler  and  Steam  Vehicle  System,  by  L.   H. 

Design  for  an  8  H,   P.  Water  Tube  Vehicle  Boiler,  by  H.  K.    Burr. 


Vehicles,   Boilers  and  Engines  described  and  illustrated, 

64    PACES.  56    CUTS. 

PRICE,    10    CENTS,    STAMPS    OR    COIN. 
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Goodyear 
►lotor  Tires 


RE  made  to  a  standard  of 

wei^htSf  with    a    reliabk 

assurance  of  tfieir  stand- 

ing:  the   work   to  whicli 

such  tttts  Ate  s*ibiectcd.**j*o*j*j'j* 


ioodyear  Tire  and  Rubber 
ft  Com|)dni| 


AKRON,      ::      ::      :;      Ollia 


A  cojupaci.  flt'I^coQttttaeHj,  poBl- 
tlvD  clutch  couiiHoj^. 


Na  Bi)Jufcttn«Dt  ef  pArt«,  hlfirh  flR- 

clsaey.  Hllffht  wf^ar.  ^iim^  Ami 

certainty   of    upenitlon, 

ETeiil  nrlnptHblllt)^, 


THE  CUNNINfiHiM  EN6INEERIN6  CO. 

Dfflae,  626  Tremont  Builciino,  BOSTON,  MASS. 


HAND  AND  POWER  PUMPS  l^'^l^^^^^ 

of  AutomoWles  and  Pneumatic  Tired  Wagons 

GLEASON-PETERS  AIR  PUMP  CO, 

MANUrACTURERB, 

20  WEST  HOUSTON  STREET,         N£W  YORK,  U.  S.  A. 


ALTOMOBILE    STORAGE    AND    REPAIR    CO. 

The    Horseless   Mable 

ine,   I2TI  Columbus.  57    WE8T   66th    8T.,   »t.  Nlcholoa  Dink  Building.    NEW   YORK. 

Dtnc,  Cite,  Rc|)air  and  Imprction.     Battcriea  Charged  and  Supplies  of  9II  KJacfs  Fumithed.     TraDstenb  Accommodated. 
The  A.  S.  &  R.  CO.  AUTOMOBILE  Olt.  For  Sale  Here.      PHce  per  QHllon  Can,  JIhOo, 


THE     HORSELESS     AGE  voi.  «.  n«.  i:i 

A   PERFECT   AUTOMOBILE   EQUIPMENT. 


THE 


EMPIRE  BALL-BEARING  AXLE 


AND 


ROBERTS'   WHEEL. 


PATENTED* 


4  lint  auh.  thtmughly 
tasfed  tjr  actuat  ase 
uitdtr  all  daswa  of 
tfeli'cles,  giring  perfect 
tatf*fociioa. 


Stptasa/ff  adapM  h 
<tufOfrnfMea  and  /learjf 
truelia.  flQm99  ot 
users  a/id  ttst/moniatt 
furnished  on  apptica- 
iion. 


NONE  SO  NEAR  ANTI-FRICTION, 

SUPERIOR  TO  ANY  OTHER  AXLE   FOR  ALL  KINDS  OF 

MOTOR    VEHICLES. 


AXLE    DEPARTMENT* 


THE  CHICAGO  SCREW  CO., 

Address  all  communications  to  the  Company, 


CHICAGO,  ILC 


Send  for  Cataloq'ue. 


THE 

QEOriETRIC  LINE 

Of  tools  for  screw  machine  work  are  used  and  recom- 
mended by  all  leading  manufacturers  because  ihey 
possess  so  many  points  of  superiority  over  old 
methods. 

[f  you  are  interested  in  screw  machine  work  of  any 
kind  it  wiU  pay  you  to  investigate  this  line  of 

Atijusiabh  Self'Opem'ng  Screw  Cutting  Die  Heads, 
Adjuatabfe  Collapsing  Taps,  and 

Adjustable  HoUow  Milling  Tools, 

GEOMETRIC  DRILL  CO., 

Westville,  Conn.,  U.  S.  A. 

DiSCfilPTfVE 
mJTEH  Oti  DEiKAMD. 


St.  Louis  Motor  CAtt\a.%t  Cb/i  Vehicle. 

The  Chance  of  the  Season 

ONLY    $550 


'T'HE  above  vrhicl**  made  by  the  St.  Louis  Motor  Carriag* 
■'-  Co.,  for  sale  at  above  figure.  Better  than  new  and 
p*?rfe«:t  In  operation.  A  hill  climber  and  speedy.  Nicely 
furnished,  j  inch  pneumatic  tire&^  4/3  power  single  engine, 
room  in  the  rear  for  carrJag*  artklss.  Several  forwaird  and 
one  reverse  speed.  Guaranteed  to  be  in  perfect  operation  and 
first-class  in  every  respect.  I  will  sacrifice  it  In  order  to  get 
mc  otic  of  their  double-icated  vehicles.  First  order  secures  it. 
Will  ship  within  6  hours.      Address 

A.  L  &YHE,  yi\%  WashlnglOD  AVCIflC,  ST.  LOUIS.  MO. 


Hia^oline 
Engines 


Built  and  used  for  Auto- 
mobile purposes. 

GUARANTEED, 
Singflc    and    Double 
_  Cylinders,  5H*P.Sing^le 

^  Cylinder,  $225  Complete. 

MUFFLERS  that  MUFFLE,  $J2. 
TRANSMISSION    DEVICES,   Two   Forward 
6  One  Rcvcr&e  Speed  with  Band  Brake,  $75. 
THREE   STYLES    OF   RUNNING   GEARS 
and  aU  kinds  of  SUPPLIES, 


It.  LOUIS  Auiomoblle  and  Supply  Co 

23d  and  St.  CKarle»  »H.,  &T.  LOtlS,  ^0, 


^EXPLOSIVE  MOTOR  NUMBER 


January  17th,  1900. 


LEADING    ARTICLES 


The  Hydrocarbon  Engine  as  a  Source  of  Energ^y,  by  Elwood  Havhes. 

General  Deductions,  by  Henry  W.  Struss. 

The  GasoHne  Engine  Indicator  Diagram,  by  E.  C.  Oliver. 

Vaporizers  and  Carbureters,  by  Herbert  L.  Towle. 

Ignition  and  Ignition  Troubles,  by  P.  M.  Heldt. 

Coils  and  Sparks,  by  E.  J.  Stoddard. 

The  Vibration  of  Explosive  Motors,  by  Herbeht  L.  Towle. 

Gasoline  and  Gasoline  Mixtures,  by  E.  J.  Stoddard, 

Multi- Cylinder  Engines,  by  P,  M.  Heldt, 

Gasoline  Vaporizers  and  Carbureters,  by  Heury  W,  Struss. 

Balancing  a  Motor  Carriage,  by  E,  C  Oliver. 

ExplosiTe  Motor  Data,  by  R.  I.  Clegq. 

An  Explosive  Motor  in  Detail,  by  R.  I.  Clecg, 

72  pp.     PRICE,    lO  CENTS^  Stamps  or  Cofn. 

SUBSCRIBE  FROM  JANUARY  1st,  AND  YOU  WILL  GET  THIS   NUMBER.    $2.00  A  YEAR. 


The  Horseless  Age, 


150  NASSAU  St..    New  York. 
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BALDWIN  DETACHABLE  AUTOMOBILE  CHAINS 


are  made  in  sizes  to  suit  the  demands  of  the 

trade.    Our  new  roller  chain  is  especially  adapt- 
ed for  light  Motor  Vehicles. 

■iND  FOR  OATALOOUI. 

K.  FHAKKUK  PETBBSON,  Sales  Agsnt, 
205  Iiake  St.,  Chioago.  HL 


BALDWIN  CHAIN  CO.,  WORCESTER,  MASS.,  U.  8.  A. 


TCL£PHOri£     150  JOHN, 

^M.  R/WINN'S 

DEPOTS  FQR  SUPPLIES : 

Miiden  Line^   New  York^ 
Sprinfiield*  Mass* 
BridgtporU  Conn, 


Winn's  Automobile 

SPECIAL  HIGH  FIRE  TEST  CYLINDER. 
OIL  FOR  AIR  COOLED  MOTORS. 


GASOLINE. 

OIL    FOR    CYLINDERS. 

OIL  FOR  BEARINGS. 


Mait  a»d  Telephone 
Orden  PrtHnplIy  Attended  To. 


OTOR   WHEELS 


iTEERING 
EVICE 


WITH 


BALL 
BEARINGS. 

I  IVI 3,   ^"^scENT  Shape  and  Flat  Base 

FLARING   EDGES   IP   DESIRED. 

WESTON-MOTT   CO.,   Utica.  N.  Y. 


^acts  About  Storage  Batteries. 


By  Isaiah  L.  Roberts. 

OTHER   INFORMATION  Oh  THIS  SUBJECT  BY 
WELL-KNOWN  EXPERTS  CONTAINED  IN  OUR 


JTORAQE    BATTERY    NUMBER,      issue    of   September   27th. 

PRICE,   10   CENTS.  STAMPS  OR   COIN. 


)^HE  ca.rrU{re  illtfs- 
^^  tratcd  here  is  one 
that  will  satisfy  the 
most  critical,  for  in  it 
IS  combined  the  finest 
carriag^e  work  and 
the  btst  machmtst 
skill  and  workman' 
ship,  and  it  is  the 
most  practical  and 
s  a  t  isf  actory  p  latSii  f e 
carrfag;e  one  can  havct 


FOR  FULL  PARTICULARS  AND  PHOTOGRAPH  ADDRESS 

STANLEY    MANUrACTURINO   CO.,  Nq-  "7  Lincoln  street,  Bostotv.  Mass. 
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ppHLiCAi-ios  Office: 

^HBBtCA?r  TiACT  SOCIETV   BUILW.SG,      -      150  Na^AU  RTbBKT, 
NEW   YORK. 


SuuecBirTiON,  fuk  Ttic  United  States  axd  Canaoa,  fa.Ofl 
a  year,  In  adraocc.  For  all  foreign  countrfea  Includtd  in  tlie 
Postal  Lnlun,  *3.00. 

CaMMt'NiCATiasw.— The  Edlttir  will  be  pleased  to  receive 
com maulcat lone  <tii  trade  topical  from  anj-  autlientfc  e*mrce. 
The  coiTcsponilent"*  tifiine  abould  hi  all  cnwes  be  gdveu  as 
uu  eviilence  of  ^ood  (altb,  hut  will  nat  be  pubUaliKl  If  apMlfllly 
miDested. 

IV*  One  wolf's  notl^^e  required  Tor  dlHCotitinuani^e  or 
ehaiifpe  o^r  advertlBeaientP. 

Tub  Hobselew  Ahe,  1"iO  Nnu^au  Street.  New  York, 

Entered  at  the  New  York  po»t  ott1r(>  ilh  Ht'CfUiiI-claHH  mutter. 

On  Afvoant  of  the  excessive  fUsrttutlts  ch&tg^d  by  New  York 
hmaks  on  Bmali  r-becka  vndcr  their  neiv  ruie^  Hubscrfberti  are 
reqw&fted  tt  rcaiU  6jp  Pttst  OiBce  or  KKptves  money  ordfr  or 
-V,  1".  draft. 


The    Hukbrlew  AOS  appears  in  a  new   ilreev  ot  C.vpe  tble 
week,  and  we  tblck  our  readers  will  appreciate  therhan^. 

GET  TOaETHERl 

THB  latest  move  of  tbe  Lead  Cab  Trust  1b  tc  altetupt, 
by  Hcqutring  the  George  B-  Seiden  patent  of  Nov.  B, 
I8O0.  to  cimtrol  the  j^aeoElne  veblde  InduAtry.  On  tbe 
■treoKth  ot  tbe  Bupposeil  broad  abd  fUbdatUentul  clnLms  of  this 
patent  tbe;  have  railed  upon  tb^  leadlDur  hnlLders  of  gasoline 
velik'lra  to  Btuad  aod  deliver,  ami  are  uufJertakliii;  to  dictate 
tPTtns  ot  peace. 

The  Seldon  patent  was  descrlhed  and  llliistrnted  in  The 
iluu-'KLBflB  AGE  In  December.  18Q13,  and  He  P'inlms  there  f^iven 
la  full.  As  the  auw  antbgiiut^d  docuineiit  ba^  bren  j^alvanized 
tato  new  Hie  by  ^ts  preeeiit  foaacBSorB,  we  reprint  the  cEuItob  En 
another  c!DluiaD.  Th«  vehicle  described  lu  the  epeciarailoas  ia 
ImpractlL-al  lu  atmoflt  every  detail  and  fauclful  to  the  rest.  The 
siotor  Ifl  mounted  on  the  front  a^le,  eteeriug  ia  by  ilttb-wlipvl, 
iii<)  reveretng' by  ewKellnff  tbe  ftrtb  wbeei  half  arouud:  trans- 


^B      ikbd  reven 


mission  1&  by  single  reduutlon  with  no  Speed  changeB,  acd  tbe 
cluteheaare  of  tbe  ratcbet  type,  one  on  each  front  hub,  no  dif- 
ferential beius:  sugjceBted;  and  tbe  motor  itself  la  merely  rtdtou- 
loua. 

Tbe  patent  virtually  stands  or  fallfl  by  Ita  Qrat  claim,  and 
thia,  stripped  ot  legal  verbiage,  merety  claims  tbe  combination 
of  fljiraaolJneenglne.aclutch.andaBteerablijrunnlng  gear,  "aub. 
atatitially  BM  deecrlbed."  The  "power  ehalt  connected  with 
and  arrani^d  to  run  faster  than  the  propeUiog  wheel"  Is  beside 
tbe  point.  Ae  .gasoline  eagtues  are  aow  known,  notttlng  else 
wonld  be  possible.  Whether  there  ever  was  or  could  be  any 
patentable  novelty  in  tbe  combination  of  a  gaa  euftiue  with  a 
running  gear  is  a  inatter  for  tbe  courts  to  det^ld'G.  Whether 
the  Inventor  ever  expected  to  build  such  a  vehicle  Is  a 
question.  Evidently  It  w^hs  not  built  when  the  imtent 
applkatiun  was  Sled.  Whatever  stren^^th  the  claims  posatss 
will  lie  In  tbelr  being  extended,  to  the  Ignoring  of  4bc 
specific  a  tton  a,  to  cover  the  cumbinatlon  of  any  suitable 
torm  of  hydro-carbon  engine  with  any  suitable  lorm  ot  wagon, 
aud  connected  thereto  by  any  suitable  mecbaulsiu. 

The  HaasRLEHa  .\\i%  has  received  letters  from  a  number  of 
leading  manufactarerB  expressing  a  wIllhigUE^ss  to  unite  In  an 
association  for  tbe  purpose  of  contestlDK  the  patent.  Every 
boua-flde  mauufacturerBhould  Jola  ihem.atid  dispose  ouee  and 
for  all  of  this  and  future  attempts  to  throttle  tbe  industry. 

A    GENTLE    PLAINT. 

AUTOMOBlLING  has  been  added  to  tbe  other  tnahlona- 
ble  amusements  at  Lenoz:^  In  spile  or  ordinances  paused 
by  tbe  town  councHmen,  restricting  speed  to  elgbt  mites 
an  hour  aud  laipQ»[Dg  Anes,  the  autas,  gasoline,  steam  and  tri- 
cycles, go  teiirlUf^  about  the  Berkshire*  ruad»  at  a  breakueck 
speed.  Tbe  Lee,  Mass.,  (ifeaaer  publisher  tbe  following 
pathetic  letter  from  a  Lenox  resident,  apparently  nf  tbe  j$en tier 
sei; 

"  DKAtt  Glba.VRK: 

"Should  not  BuDimer-reaort  towns  Like  Stockhrldge  and 
Lenox  forbid  antornobJle-iS'.'  The  prosperity  ol  such  towns  de- 
pends upon  the  city  visitor — either  those  who  come  for  health 
or  pleasure,  or  for  botb  reasons.  The  presence  of  automobUea 
is  n  menace  to  both  clanes.  From  an  experience  of  two  sea- 
sons In  Lenox  It  Is  evident  that  the  preaeuce  oF  autoniobUes 
makes  It  Imposslltle  for  peopk-  to  drive  about  with  hortM^s  with 
safety  at  any  tloie,  anl  tbe  great  attracblon  of  a  summer  In 


10 


THE     HORSELESS    AGE 


Vol.  6,  No.  13 


Lenox  or  Stocbbrtdge  Is  uadoubCedly  drivjag  along  their  beatt- 
Ufal  rlllHge  streets  and  coiuntry  roadg,  enloylog  in  p*ftce  aufl 
comfort  the  fresh  air  and  ttie  rural  slgbtB,  atid  aoutids,  dad 
odon. 

"  Tbi!  automobik  hat)  tmta  audik^D  ant]  palufu]  stop  to  all 
sbch  bftppln^se.  Wltb  rtcUi^r  and  (ioortr  tbe  eamc  apprebenHian 
fe  rett.  Tbe  trolley  le  uut  to  bo  mctitloned  In  tlie  eame  breath 
with  the  automobile  astveuorce  of  daag«r  and  dtscomrort. 
The  trolley  ear  travels  nt  rejcrular  b'lura  and  on  a  fixed  truck, 
whllf  tbe  nutoniobEie  dnrte  about  Id  every  direction  nt  all 
Itoura  and  on  all  roads.  Then?  Is  no  poanlbllltf  of  eacaplng  It, 
wbate^er  pnwfaatlonli  one  take^.  The  troUej",  moreover.  1b 
drivei)  by  a  trained  motor  man,  wbil«  the  automablle  Ih  driven 
by  aTsy  man,  womao  or  rhlld,  however  unskilled.  The  trolley 
cnr  Is  limited  to  a  certain  moderate  speed,  wUlle  the  automii- 
blleta  abaotutelj  lawleas.  They  hove  been  darting  about  the 
fttreeta  and  roads  of  Lenox  day  and  nEght  at  tbe  rate  of  25  or 
40  mtle«  nti  hoar. 

'"  Ereryone  is  lo  constant  fear,  The  laboring  man  driving  to 
and  trom  his  work,  tbe  market  woman  with  her  milk  nnd  eggs, 
the  teamater  with  valiinhle  loodi!,  the  doctor  on  bis  dally 
rounds,  the  eonvaleBceut  drlvlDK  out  to  recover  health  and 
etrenKth,  the  rich  man  or  womnnou  horseback  or  with  a  break 
or  four-ln-hand,  or  the  eblUl  nud  pony  wagon,  all  have  been 
Mrrorliied  by  the  reckless  and  [ncouBld«rate  aulomobillst. 

"Tbe  Hummor  visitor  Is  hesitating  about  brlti^JQg  orblHti^ 


horses  (or  tear  of  the  automobile.  It  Is  redueJug  the  buSloeBg 
of  the  Hvery  man,  of  tbe  farmei,  of  the  boardlng-bonse  keeper. 
"  Ooe  of  the  greatcharms  of  Lenox  and  Stockbrldge  has  been 
the  quiet  drir«6  they  hnd,  tree  from  railroads  and  trolleys  and 
tramps;  tbe  prosperity  of  these  towns  depends  upon  preeerV' 
Ing  them.  That  is  wby  the  trolley  was  op|»OBed  even  on  one 
stated  hlgliway.  Shall  we  allow  tbe  automobiles  to  Invade. 
pervade  and  ruin  all  ol  our  hlghwajs?  We  have  the  power  to 
stop  them.  Let  us  dn  eo  berure  our  gueats  are  driven  away  to 
towns  that  do  prohibit  them.  "  Y." 

A  ecurrylng  automobile  la  certainly  not  la  keeping  with  tbe 
repose  ot  a  Berkshire  landscape,  and  altbongh  *'  Y.'s^'  letter  Is 
somewhat  amufllogly  overdrawn  no  one  will  refuse  to  sympa- 
thise with  the  protest  of  Its  author.  But  perhaps  when  motor 
vehicles  bwome  commoner  they  will  cease  to  be  the  most  con- 
aplcuous  feature  in  an^  scene  that  IncludcB  tbem.  Telegraph 
po'es  and  railway  tracks  are  not  beautiful,  but  they  no  longer 
obtrude  themselves  on  the  toarlst'a  vision  aa  marring  tbe  land- 
scape. 

THE  Encreaslng  Interest  In  good  roads»  manUoeted  in  the 
litter  publlabed  iu  another  cotumn«  le  moeteneoura^ng^ 
The  gathering  relerred  to  o«ght  to   lead  to  Important 
reaultfi.and  we  bespeak  for  it  thesupport  of  all  whoare  able  to 

fiirtlifr  its  euceesa. 


//WV 
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CLAIMS  OF  THE  SELDEN  PATENT. 

(1 )  The  combination  with  a  road-locomotlve,  provided  wUb 
«iat  table  ruaolDft  s^ar,  IncludluK  a  propelllDg  wheel  and  eteer- 
iDg  mecllUDlani,  of  a  liquid  b^drG-carLon  g&s  eDgiae  Ol  tbe 
comprpHHion  type,  comprlBiug  one  or  more  power  cjrllndera,  a 
mitable  n(|uld  fj^l  receptacle,  a  power  ehaft  eonnected  with 
ADd  arraiiptMi  to  run  Faotcr  tbau  tbe  propeliirtg  wheel,  aa  luter- 
inediate  clutch  or  dlscoDuectlpg  device  aod  a  auttable'  carriage 
I  tKtdy  adapted  to  tbe  convey aiice  of  perBous  or  goods,  subatan- 
tlally  as  dcMrltwKl. 

(^>  Thecombloatloa  wltti  a  road-loi'omotEve,  prorEded  with 
fltHtuble running  gearJncEudlng  a  propelllns^  wheel  aud  Htecrlng 
Eawbanlsm,  ol  a.  liquid  bydro-carbna  ga^enii^lne  of  tbe  compres* 
Bion  type,  comprising  one  or  more  power  cylfodere,  a  suitable 
liquid  luel  receptaiie,  a  pnwer  shaft  conn«-ted  with  nnd 
-ajraDged  to  run  faat«r  than  th#  propt'llniK  whe»fl,  on  IntDroiL'. 
diat«  clutch  or  dlaconuectlng  device,  and  a  suitable  cnrrEnf^ 
body  located  nbove  the  englue,  Habstantlally  as  described. 

(31  The  combloatloa  with  u,  roftd-locomottve  provided  with 
suitable  runuiaj?  £^ar,  ineludlot^  a  propetlliig  wheel  atid  Btecr- 
fng  tDeebanlsm,  of  a  liquid  bydro-carbou  gne  eng^lueol  tbe  cum* 
pressiua  t^'pe  comprlalDg  one?  or  more  power  cylliidera,  a.  suita- 
ble Ufjuld  Tiiel  receptacle,  a  power  ehaft  eonuected  wttb  and 
arranged  to  ruu  faat«r  than  the  prDpeillnK  wheel,  an  interme- 
diate clutch  or  dlflconnectiog  device,  a  suitable  carrlaae  body 
located  above  tbe  engine  aud  a  flexible  or  Jointed  coauectlou 
between  the  engine  and  tbe  body,  Bubstantlally  as  described. 

(41  The  comblQatlon  with  a  road-locomotlTe,  provided  with 
suitable  Bteerlng  mechanlsmB.of  a  liydro-carbon  engine  appllcKl 
to  the  driviUg  axk  and  having  flexible  vaJve  orcluteh  connoc- 
tlooB  located  within  the  steering  ine<:haDlBiu,  Bubatantlally  as 
described, 

<^|  Tbe  cnmblnntloii  wftb  a  road-locomotlTe  provEde^J  with 
a  propellicig  wheel,  of  a.  lEquld  hydro-carhaD  gas  engine  of  The 
'COmpreeaJon  type,  comprising  two  or  more  working  'CyllndtirB 
and  ptatons  arran^^  to  act  Jn  auccefMlon  during  the  rotatloo 
of  tbe  power  shaft,  a  aultable  liquid  fuel  receptacle,  suitable 
devices  tor  trnnamlttlng  motion  from  the  power  shaft  to  the 
driving  axle,  and  a  clutch  ordlBconDectlug  dev]ce,eubBtantially 
aa  deecrlbed. 

IG)  Tbe  combination  with  a  road-loeumomotlve,  provided 
with  a  propelling  wheel,  a  lliiuld  bydru-carbon  gaa  engine  ol  the 
c'jimpreealon  type,  camprlaliii;  one  or  more  uiijacketed  working 
cyliuderscottimunlcatlng  with  a  closed  crank  chamber,  adapted 
to  bold  a  coolldg  Uquld.and  a  power  sbaft  geared  to  run  (aster 
than  tbe  propeUlDg  wheel,  aubataotlally  aa  dcacrlbed. 


EDWARD  S.  CLARK  STEAM  DELIVERY  WAQON. 

We  tlluatrate  herewith  a  at«am  delivery  wagun  built  by 
Edward  S.  Clark.  27L'-2T8  Freeport  street,  Uoston,  for  J.  G. 
and  3.  S.  Ferguson,  bakers,  of  Bostoo.  The  following  are  the 
leading  parllculors  reEaniIng  it:  Weight  of  vehicle  fully 
equipped  and  ready  to  run,  l.TtlO  ponnda;  wooden  wheele, 
Z2  and  36  Incbea  In  diameter,  with  1^  Inches  soffd  ruljber 
Urea.  The  engfne  Is  of  tbe  Clark  two-cylinder  douTjle-acttng 
revereible  type,  and  the  boiler  is  of  the  flrc  tube  type  and 
capable  of  devetoplog  H  h.  p.  The  frame  uE  the  veblcle  Is  made 
flexible,  to  allow  lor  fnequnlitles  In  the  road  surface.  The 
brake  la  operated  by  a  pedal,  and  the  wagon  Ib  manipulated 
by  two  baodlee — one  lor  steering  and  the  other  tur  regulating 
the  throttle  and  reverse  motion  of  the  engine.  The  operator 
may  sit  on  either  side.  The  wagon  hne  been  in  daily  aervtoe 
for  aome  tlme^aad  will  cllUib  heavy  gradea  ov^r  rough  country 
roads. 


EVOLUTION  OF  THE  HOTOR  VEHICLE  A5  SHOWN 

BY  PATENTS. 

PART  IV.- THE  5PEei>-CHANaiNa  HEAR. 
BY  LEONARD  DUNTBCBS  DVEK. 

With  Imt  one  or  two  exceptlouB,  all  of  the  patented  motor 
vehicles  at  tbe  laat  century  and  the  firat  hall  of  the  present 
one  were  propelled  by  steam. 

As  ate'im  wae  practical,  flexible  and  capable  ot  a  momenta- 
rily great  Increase  of  power  to  overcome  ubstaclea  tn  the  road, 
tbere  would  apparently  be  do  jiartlcular  need  of  apeed^baug'^ 
tng  devices  and  none  should  be  found  In  the  genesle  of  the  art. 
TJila,  however,  la  not  true. 

Tbe  great  majority  ol  tbe  early  motor  vehlclea,  If  the  patents 
granted  have  any  bearing  on  the  actual  number  uaed^were 
provided  with  aome  form  ol  mechanical  apeed-changlng  device, 
eometlmea  simple,  and  no  doubt  Inefficient,  and  at  other  tlmefl 
complicated  and  probably  equally  unsatisfactory  In  practice. 

Aalde  from  the  directly  c^oupled  engine  tbe  earliest  transmia- 
Blon  medium  IB  tbe  endleSB  cbalu.  By  providing  two  auch 
chains,  In  couoectlon  with  gears  of  dlfTeremt  relative  dkanieterSt 
and  with  some  means  for  "cutting  out"  either  cbaln,  a  practi- 
cal two  s]iwd  gear  would  rcault.  This '•  cutting  out"  stem  a 
to  have  been  effected  tn  a  unoiberof  ways.  Threeare  shown  In 
as  many  different  patents.  The  drat  employs  Beveral  palm  of 
endleaa  cbalna,  which  are  nOrmJiLly  f^lock.  Any  desired  one  may 
be  tightened  by  a  Jockey  pulley.  The  sprocket  wheels  would 
necessarily  have  to  be  deeply  grooved,  and  the  welpa  would 
have  to  be  ehallow  to  allow  the  slack  chains  to  travel  with  a 
minimum  of  friction     It  was  no  doubt  noisy  In  operation , 

A  Becund,  and  very  common  construction,  wab  to  employ 
several  endleaa  chains  atrotcbed  tightly  around  the  aprocketa. 
The  latter  were  connected  to  their  Bilppurting  abatta  by 
clutches. 

An  Ingenious  modlflcatlou  of  the  latter  constnictlon  shows 
two  eadlaae  cbalua  paeaing  around  sprockets  on  the  engine 
ahafti  tbe  btgbt  of  one  chain  engaging  witb  a  aprocket  on  tb^ 
driving  axlo  direct,  the  other  chain  engaging  with  a  Bprocket 
on  a  counter  shaft.  The  axle  and  countershaft  were  connected 
together  by  spur  gi^arlng,  by  meAua  or  which  a  great  reduc- 
tion of  speed,  and  a  corrcapondlug  Increase  of  power,  was 
sei'ured.    Tbe  engine  shuft  sprockets  were  driven  bj'  clutches. 

Cliains  are  nearly  analogous  to  beltH',  which  were  apparently 
considered  leae  reliable,  although  their  Mexiblllty,  light  weight 
and  silent  running  must  early  have  attracted  Inventors,  Such 
seems  to  have  been  tbe  caee,  for  belts  are  shown  almost  as 
early  as  chains. 

Tbe  almpleat  belt-changeable  gear  would  6eeEQ  to  be  one  end> 
leBs  belt  In  combination  with  two  cone  pulleys.  This  la  a 
farorlt!!  device,  and  numerous  patents  show  It.  To  avoid  the 
friction  cauaed  by  the  belta  engaging  the  Inclined  surfacea  of 
the  pulleys,  the  latter  areaometlmea  ebownatepped  like  a  aertev 
of  BuperpoBcd  pulleya  ot  different  alzes. 

A  BcrleB  of  slack  belts,  with  Jockey  pulleys,  was  early  lu- 
vented.  .So  wasthemachlneshoparrangement  o*  Heveral  tight 
belti,  and  fast  and  looae  pulleys.  A  alightly  different  arrange- 
ment Is  to  use  slack  belts,  and  tighten  them  by  separating  ihelr 
supporting  ahafliS. 

Spur  gears  eeem  to  divide  themselves  easily  Into  two  clasaes; 
ShlEttos  and  clutched  gimra.  The  Bhiftlng  geare  are  keyed  on  a 
aleeve,  secured  to  the  shaft  by  a  feather,  and  provided  with 
means  fur  shifting  the  sleeve  and  with  It  the  gear.  Tbe  geari 
were  either  carried  by  separate  aleevea^  or  were  ao  grouped 
upon  a  Blngle  sleeve,  ao  as  to  engage  with  but  a  single  gear  on 
the  appoaite  ehntt.  But  a  single  lever  Is  then  ret^ulred,  whtle  If 
lndi?pendent  sleeves  are  used  an  ecjual  number  of  levete  are 
iieceaaary. 

Tbe  shifting  levers  were  usually  pivoted  to  a  ring.  Journalcd 
In  bearings  on  the  aleeve,  but  sbiftEag  by  means  of  a  central 
rod,  connected  to  the  aleeve  by  a  finger  paselng  through  a  slot 
In  the  shaft.    A  lever  having  a  forked  end,  which  engages  with 
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tJie  two  sldtH  ol  one  o(  the  gears,  Is  shown  In  an  American 
patent, 

S[>ur  ((eara  maj  aleo  he  arrauged  In  cunstautly  en(;:aglDK 
p&lrri,  Id  which  ctrne  It  le  neceseary  to  provfrle  meuna  for  diBcn. 
gii(flo(j  theia^as  fjeelr&l.  These  means  ton.T  cuneliSt  or  Jaw 
clutches,  which  wua  ati  early  ex]H'(] leot, or  a  aUding  Ji«y,or  Trtc- 
tlob  clutcbea.  the  latter  not.  lotroduaed  until  recentlj^. 

Onefurrnol  thospur  gearing  1h  the  eplcycilc  train.  Several 
are  clearly  nhowo  lu  old  patenta.  The  eplcjcUc  train  has  a  ful- 
crum funiifd  neunlly  of  a  brnke,  which  may  hv  Krailunlly 
applied  and  a  flsed  member  thereby  formed. 

Kfthep  a  plurullty  of  trains  may  be  aaed.  thenars  of  thesev- 
eral  trains  beCuh;  differently  proportioned,  or  but  otte  train  of 
g^earln;;,  for  cither  reducing  or  Intreaalng  tlio  spccid  of  the 
drlrera  In  cuDuet'tlon  n'lth  meansfor  dleengaglng' the  tralu  aud 
clarapfn^f  orclutcUla^^  the  drivers  to  the  driven  shaft,  to  oblnin 
tbe  nc^easury  tivo  Bpeeds.  Th«  wveral  devices  will  be  described 
In  detail. 

Bevel  gears  permit  tbe  easy  appllcatEun  'Of  speed  chuu^latf 
meebniilsni  to  the  ordinary  transmlBslon  media.  It  fiulTtccfi  tn 
add  a  aecund  gear,  and  an  addltioBul  pliiiun  to  tbe  other  t{ienr. 
A  shifting  feather  or  key,  or  a  jawclatch,ae  with  the  spar 
gear,  complete  the  device, 

A  jiawl  and  rati;bet  device,  with  meansfOFTarylng  the  travel 
ol  tbe  prtwl,  has  het'n  very  elaborately  worked  out  by  Invent- 
ors  working  yeara  ago.  The  usual  arrangement  la  to  connect 
the  reclprocatlD)^  memhers  of  the  operating  means  to  a  ratchet 
clQtch  on  the  Axle.and  use  simply  an  Interposed  Uuk  oref^ulva- 
lent  device,  to  slicrtBn  tbe  atroke  of  tbe  cluteh, 
^McauH  are  llhietrated  )□  at  least  one  patent  whereby  the 
dlret:tion  of  travel  of  Ihe  vehicle  tnay  be  rever&ed,  by  changing 
the  connection  of  the  peclproeatioK  member  from  the  bottom 
to  the  top  of  the  cliitclu 

Aalile  from  hydraulic,  pneumaUc  and  electric  traDamlaalobe, 
tbla  enda  tbe  poBltlve  means  lor  chnoglng^  Speed. 

A  great  many  friction  devieee  are  found. 

These  mny  be  divided  Into  twoclaeaea:  Parts  engnglng  on 
tbe  periphery  and  parts  enxnglnK  on  the  side,  or  combEaatlous 
of  pulleys  or  cone^  and  disks. 

Two  pnlleya  almost  In  peripheral  eDgajpement,  with  a  jockey 
pnlley  to  eommunlcate  motion,  is  patented.  Two  cones  with 
an  embraced  endleaa  Idler  belt  are  also  illustrated  In  a  patent. 

A  moiUHC'^Ltlon  of  tbEa  form,  sbowlnii;  two  cuuea  with  an 
embraced  Idler  Jockey  pulley,  forma  tbe  aubject  ul  an  early  pa- 
tent. In  these  tnree  Inst  forms,  speed  la  vnrled  hy  shirting  (be 
embraced  medLnm  In  A  path  parallel  to  tbe  driving  and  driven 
ehatta. 

A  fi|>eed  cbanE^ng  device  employing  a  cone,  with  aa  engaging 
Hhttting  pnlley,  1b  found  In  an  old  patent.  Tbe  shlftiug  pulley 
shaft  may  be  arranged  at  right  angles  to  tbe  COU«  Shaft,  or  to 
the  engaging  face  of  tbe  cone, 

A  hemisphere  with  a  peripherally  engaging  roller  or  pulley 
forms  a  simple  and  lagenlooB  device  for  cbanging  speed.  Tbe 
pulley  \B  carried  lu  arms,  pivoted  to  a  point  contiguous  to  tbe 
centre  of  the  aphure,  and  Ib  thus  kept  In  engagement  with  Its 
curved  face. 

JDi&lk.  spoHl-chauglng  devlve«  are  found  lu  Kf^ut  variety. 
Am,ung  tbe  commonest  1^  a  dthk  engaging  with  the  periphery 
ol  a  pulley,  tbe  shaft  ol  which  Is  at  right  angles  to  that  of  the 
disk.  The  pulley  U  mounted  on  a  aleeve,  and  may  engage  at 
any  portion  ul  the  disk.  KIther  shaft  may  be  rotated,  A 
reverse  tnovemeut  may  be  secured  by  moving  tbe  pulley  past 
tbe  centre  of  the  disk, 

A  different  device  coQslsti  of  two  parallel  disks  with  an 
embraced  pulley.  Tbe  latter  may  be  moved  out  from  the  centre 
of  the  circumference  of  tbe  diahs  to  change  speed,  An  improve- 
ment upon  thiaarrangementconsUtelnmaunting  tbe  embraced 
pulley  on  glmbai  joints,  and  oselltatlng  It  to  obtain  tbe  desired 
variation  of  apeed.  Tbe  dleks  are,  of  course,  formed  tii  con- 
form to  the  plane  of  movemeot  of  the  puHey  when  at  an  angle 
to  Its  flupportlng  abuft.    Pow«r  In  this   Instanue    Is   trun«- 


mltted  from  one  dlslc  to  the  other,  the  pnlley  being  an  Idle  one. 

Aalnjtle  dlak  embraced  by  two  oppoultety  arrnnged  pulley* 
Id  Illustrated  In  nn  old  patent.  Either  the  pulleys  or  tbe  disk 
are  move*]  to  change  the  speed.  Sh,  alflo,  spe^  may  be  changed 
by  using  two  opposing  disks,  with  a  wedge-shaped  disk  pulley 
between  tlie  twu,  the  three  being  carried  by  parallel  ^ihafte.  In 
this  ea«e  the  disk  and  pulley  engage  on  their  sides.  Speed  Ia 
changed  by  advancing  the  pQlley  toward  the  L-eatres  of  the 
dlakB,  tbe  latter  separating  for  tbe  purpose,  A  aprlng  sur- 
rounding one  shaft  coutd  keep  the  parts  la  conatant  engage- 
ment. 

HeturnlDg  to  tbe  original  primitive  speed-changing  device, 
about  tlic  crudeat  is  Illustrated  In  tbe  British  patent  to  Pierre 
Philippe Ci;lestln  Barrut,a  Frenchman,  whoobtalned his  patent 
November  2n,  1847.  No.  ll.yT".  Tbe  device  Illustrated  in  the 
patent  conalsts  of  u  series  of  endless  ebalns,  strung  between 
pulleys  of  dlflerent  Blzes,  and  tightened  as  desired  by  aaltable 
jockey  pulleys.  Tbe  Jockeys  weremounted  In  swinging  frnmes, 
which  were  actuated  by  handles  or  levers. 

Au  earlier  Knglleb  patent  was  that  of  WilUam  Henry  Jamea, 
of  August  15. 1B32,  Ko.  6297.  In  this  pat«eit  three  chain 
wheels  are  keyed  on  tbe  crank  shaft  of  the  engine.  These  com- 
municate mot  J  on  to  three  similar  wbeelH  on  the  driving  ahalt. 
Tbe  dialQ  wheels  being  of  dLflerent  diameitera,  by  clutchiug  ooe 
of  tbe  wheels  to  Its  shaft  different  speeds  may  be  given  to  tbe 
driving  wheels.  The  latter  are  rotated  by  means  of  chain 
wlieels  OD  the  second  abaft  and  cbainfi  which  pass  over  pulleys 
on  the  aile  ol  the  driving  wheel.  The  elutolica  are  apptlnd  by 
levers,  Buy  one  of  which  may  be  actuated  by  the  driver's  foot. 

TwQcoDtemporaneousinvcutors,  Joseph  Gibbsuud  Augustus 
Applegath,  obtained  a  British  patent  on  September  29(  1832, 
which  was  numbered  O^IH,  This  Invention  conalsted  ol  two 
pinions  on  the  crank  shaft  of  different  sixes,  wblcb  gear  with 
two  spur  wheels  loose  on  the  axle  of  tbe  driving  wheel.  Cither 
of  these  loose  wheels  can  be  clutched  to  tbe  aile,  so  that  two 
speeds  can  be  given  thereto.  Theaxle  Is  connected  to  the  body 
q(  the  carriaice  by  means  of  springs,  whlcbeprlngtJblX*  couiKictetl 
to  the  carriage  by  means  o!  shackles^t  oueeud  to  allow  of  a 
certain  anioUJit  Of  play. 

An  English  patent  was  granted  November  24, 1849,  foiutly 
to  George  Callaway  and  Robert  Alh?e  Furkle^  In  thla  patent, 
tbe  number  of  which  is  12, 860,  le  described  an  arrangement  of 
chain  and  Hpnr  gearing  for  allowing  two  speeds.  The  device  Is 
extremely  Ingenious  and  the  principle  employed  might  well  be 
ueed  at  tbe  present  day.  Driefly,  the  Invention  coDslsta  En 
directly  connecting  the  engine  to  the  driving  wlieels  to  obtain 
the  high  speed,  and  coanectiug  tbe  engine  to  the  drivers 
through  the  agency  of  a  countershaft  and  reducing  gear  to 
obtain  tbe  elow  speed  The  device  disclosed  In  the  patent  con 
slsts  ol  two  endless  cbaius  both  connected  to  the  engine  shaft 
by  spur  gears  and  clutches.  One  chain  eugagea  with  a  spur 
gear  connected  to  the  driving  shaft,  while  the  other  connects 
with  and  turus  tbe  countershaft.  The  two  latter  shafts  are 
connected  together  by  meaus  of  ordinary  spur  gearing,  so  pro- 
portioned, however,  as  to  secure  a  great  reduction  of  apeed 
with  a  corresponding  Increase  of  power.  As  shown  In  the 
drawings  accampauylng  the  speulHcatloa  the  device  Is  so  cou- 
Ptructe*!  as  to  secure  a  rBtrogrude  moveraent  ol  the  carriage 
upon  tTie  Low  speed  gear  being  employed.  This  would  have  to 
be  rectlded  by  reversing  the  engine.  If  a  plain  gear  on  tbe 
counter^hart  engiiglUg  wi(h  Hii  internal  gear  on  the  driving 
shaft,  <tr  some  such  eiioivalent,  were  employed,  It  would  not 
be  necessary  to  roverae  the  engine  to  secure  a  forward  move- 
ment o(  tbe  carriage  at  both  of  ibe  two  speeds. 

This  zirrangement  Is  Illustrated  in  Fig.  l,ol  the  accompaoy- 
Ingdrawlug.  In  tbe  llluHtrutlon  a  represents  one  of  the  driv- 
ing wheels,  the  other  nut  l?elng  shown,  as  It  might  tend  to  con- 
fuse; b  Is  tbe  engine,  shown  aa  cunneeied  to  tbe  crank  sbafcc, 
and  carrying  with  It  two  chain  sproL'ket  wheels  connected 
thereto  by  means  o(  a  clutch.  The  eodlsas  chain  d  connects  the 
craak  shaft  to   the  driving  abalt  by  means  of  tbe  sprocket 
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nhcvl  e.  Tbla  roDntltUteB  tbe  hljch  speed  senr.  The  Second 
chnlD  f  drives  the  counter  Bbaft  I  by  meaDs  of  tbe  Bprocket  k> 
Tbe  counter  Bhalt  drlree  the  moln  abaft  by  meaos  uF  the  spur 
pluloa  h,  atif]  tb^  iuff^e  geti.t  i.  TliJat-onHtltutes  the  e\ow  epi»<l 
gear.  A  lev&r,  atiown  cunveptiuoally  iit  k,  \s.  userl  tn  clutch  Id 
either  chain.  It  will  be  seen  tbflta  threat  rediii'tjou  of  epeed  1b 
Been  red  by  the  second  gear,  althougb  tt  would  be  In  a  rerenie 
^Itrectton.  Tbia  would  meceaeitatereTersltig  the  60)^1  ae  to  eerUiV 
the  aame  directlou  of  movemeot  of  the  cairijigy  when  the 
speeds  are  cbauged.  Tbia,  practkally,  exbausta  the  data  upon 
which  the  evolution  of  chain  ^nrlOK  may  be  Iracvd.  The  hie- 
tory  of  hell  tranHiulBslon  1b  very  Hlinllar.  The  aerlea  of  endleAA 
alack  belt  wtth  a  Juckey  pulley  fur  tljh^htenlnK  one  of  tbem  lot 
TTfill  lllttBtralcMl  iti  th«  KaKlliah  patent  of  Jobii  FIlpiilKli^y.of  May 
10,,  18^f{,  numbered  X.'i-iO,  lu  this  patent  ihv  conveullunal 
stBck  t»elt  pnBBlag  tonsfily  over  pul]«yB  of  dtlTerejit  Blzee  wltli  b 
moTabie  )uck>?y  pulley  Is  lUnetrated.  The  joelcey  pulley  In 
IttOUDted  lu  bcarloKft  carrltal  la  forks  Upon  One  eotl  of  a  baud 
lever. 

About  the  earlleBt  illu«tratlDIi  ot  the  tight  b«1t  paaalng  over 
fast  and  loose  pulleys  le  found  fu  the  Joint  KuKl^^b  patent  to 
Thomaa  Clarke  and  Thomae  Motley,  ol  March  14,  184t>,  Nci. 
12»G14.  to  thlti  patent  the  comniuu  matlLlDe  abop  expedient 
of  n  fnat  aad  looae  pulley  upon  onii  ahatt,  a  wide  last  pulley 
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□puD  the  other  and  h  tlKbtly  stretched  belt  between  tbe  two 
Hhafte,  le  described.  An  ordinary  belt  shifter  Is  used  tu  move 
the  belt  frotn  the  faat  pi'lley  to  the  loose  pulley  ur  tIcb  verRa. 
;  An  Important  variety  ol  belt  trnuBinlaBJon  \e  that  which 
employe  a  single  belt  la  connection  witb  p«iIeya,flo  conatructed 
as  to  b©  capable  of  IncreHSlog  or  decreUBluK  diameter.  Theo- 
ratlcally.  tbla  lenTe*  nothlug  to  be  desired.  Any  speed  from  the 
tuw«Bt  one  wanted  up  to  the  hisheet  could  be  secured  with  a 
deatTedld^ree  of  nicety  without  any  abock  to  the  moving 
parte.  There^le  no  early  patent  eliowlog  an  expanalble  pulley 
applied  to  the  drtvlng  gear  of  &  motor  vehtcle.  It  1b  aecesaftpy, 
therefore,  to  look  ontalde  of  the  Btrktly  technical  ctaas  and  see 
what  haA  b€«D  done. 

About  the  enrileat.  and,  at  the  same  lime,  the  slmpIeBt  atruc- 
ture,  le  dlacloaed  In  the  Amerlcau  patent  granted  K.  Elcke- 
meyer.  AuguBt  19, 1856,  Ho.  15,5J5G.  This  device  relates  tu  tbe 
pulley  eseiuBively.  It  la  formed  of  two  dlaUB,  one  keyed  to  the 
shafts  the  ntber  Inoae  thereon  and  freer  to  twlat  and  elide.  The 
two  dfakB  art  connected  at  BereroJ  points  upon  tlieir  periphe- 
rteaby  metal  rodsor  llnhBaecored  to  the  disks  by  flexible  jolnta. 
TbsM  roia  form  tbe  working  tread  ol  tbe  pulley.  If  the  two 
dLnka  b«  separated  as  far  as  tbe  rods  allow,  tbe  latter  will  be 
parallel  to  the  drWlng  shaft,  if  the  disks  be  brouglit  closer 
together  the  rode  will  necfwaarlly  twi^t,  changing  the  outline 
of  the  derlce  from  a  cylinder  to  the  semblance  of  an  hour  giaae. 


Any  atxe  of  tread  can  tber^ore  be  tecured,  from  a  mlDlmum  of 
but  a  little  larger  than  tbe  Buppnrtlog  phalt,  to  a  maximum  as 
great  ae  the  dlakB  themselves. 

Thte  device  le  illustrated  In  Flga.  2  and  3,  which  show  the 
pulley  in  the  expanded  and  retracted  poultions  re8t>ectifely.  la 
both  views  a  U  the  driving  ehaft,  b  the  disk  fimaly  keyed  there- 
to, and  0  tbe  disk  loosely  mounted  tbercon  and  free  to  twlat 
and  elide  as  occaalon  demaode.;  d  la  A  eertee  of  parallel  roda 
llexibly  Cfmnocted  at  e  with  the  perlpJieriee  of  the  disks;  ( Is  a 
lever  engaging  with  a  groove  formed  In  the  bub  of  the  movable 
disk  c.  AKabown  In  Fig.  2,  tbe  dlska  are  separated  as  lar  as 
posBlble,  SDStalntng  the  roda  d  In  a  position  parallel  to  the 
ehaft  a.  The  belt  will  run  upon  the  drum  formed  by  the  roda. 
As  shown  In  Fig.  8  the  disks  are  brought  as  close  together  ua 
pt&elble.  twiatlug  them  relatively  and  forming  a  coutimr  of 
pronounced  bour-glaas  section.  The  groove  g,  formed  between 
the  diaka,  serves  for  a  path  for  tbe  bight  of  tbe  belt. 

Another  American  patent  was  granted  lo  T.  9.  Savey,  num- 
bered 78,  TOa,  (ind  dated  June  fl*  1S6S.  In  this  patent  tbe 
periphery, or  rim  ol  the  pulley, la  cut  Into  sectiona  each  ol  equal 
length.  Four  are  shown  In  the  drawing.  Each  aectlon  Is  con. 
netted  to  and  supported  by  a  spoke,  the  latter  slidiug  lu  a  box 
In  the  huh  and  caiiablttol  being  moved  out  and  away  (rom  the 
supporting  abaft.  In  order  to  draw  out  or  push  back  tbe 
Hpokea  and  tbe  attached  rim  section,  a  device  identical  with 
tbe  scroll  lortn  of  latbe  chuck  Is  used.  This  consists  of  a  diak 
journaled  upon  and  turning  with  the  supporting  shaft,  and 
having  a  contlnuoua  aplral  thread  cut  therein,  ranulng  from 
a  point  adjacent  to  the  supporting  abaft  out  to  the  periphery 
of  the  disk.  The  »pokeB  engage  with  this  thread.  For  tbe  pur- 
pose of  locking  them  thereto  they  are  provided  with  engaging 
teeth.  Jr  tbe  Imb  and  the  disk  turn  at  the  aame  rate  of  apeed 
tbe  apokes  and  the  rim  soctlona  wiJl  be  irremovabty  locked  as 
rexardfl  to  tlieir  distance  from  the  centre  of  the  abatt.  If.  how- 
ever, tbe  dlaks  turn  ot  a  different  rate  ol  speed,  either  by  being 
retarded  by  a  brake  or  accelerated  by  an  ontalde  source  of 
power,  the  Spokes  will  be  advanced  or  retracted  within  tbe 
bearings  In  the  hub,  and  tbe  diameter,  and  consequently  the 
circumference  of  the  pulley,  will  bi?  enlarged  or  reduced. 

FJg.  4  Illustrates,  conventionally,  how  this  pulley  is  eon- 
stiuctenl.  The  abaft  ft  carries  keyed  thereto  a  hub,  which  la  not 
sbown  In  tbe  drawing  aa  it  might  tend  to  confuBe.  The  hub 
carries  receeaes  In  which  are  mounted  the  epokes  b.  Tlie  latter 
are  free  to  move  In  or  out  lu  relation  to  the  centre  abaft  a. 
They  eacb  carry  upon  their  upper  eitremity  tbe  peripheral  sec- 
tion c.  The  four  apokea  are  slninltaneoualy  moved  away  from 
or  toward  tbe  sbaft  by  meane  of  the  acrow  thread  d,  formed 
upon  thefaee  of  the  dIak  e.  The  tbreads  engage  with  teeth. cut 
within  the  back  of  each  spoke. 

A  quite  elmllnr  device  is  shown  In  the  American  patent  ot  W. 
OuloDs  and  I.  Bagnnll,  No.  103,789,  of  April  18.  1871.  The 
device  la  Identical  with  the  preceding,  except  ae  to  tbe  meane 
for  moving  tbe  spokes  and  rJm  sections.  This  mean?  consists 
of  a  wedged  block  In  tbe  shape  o(  a  truncated  cone  HUffound- 
Ing  the  supporting  ahalt  and  engaging  at  ite  periphery  with 
the  Inner  enda  of  the  spokca.  A  sirrew  la  used  to  move  the  block 
toward  or  away  from  the  hub,  and  by  the  spokes  engnging 
with  tbe  lacllneri  lace  of  the  block,  tbey  may  be  moved  and  the 
diameter  of  the  pulley  changed. 

This  device  is  ahowu  la  Fig.  ^,  which  Illustrates  the  pulley 
atulahalt  In  section,  Theshatt  a  carrlea  keyed  thertto  the  hub 
b,  the  latter  having  cars  e  formed  thereon,  which  surround  and 
support  tbe  Bpokee  d,  carrying  the  rim  sectiona  e.  Mo  much  of 
the  device  la  Identical  with  that  Juat  described.  Tbe  Inner  ei- 
tremltlea  are  beveled  at  I.  aa  ahowa.  and  engage  with  tbe  peri- 
phery of  the  cone  block  f.  A  Buital>Ie  roil  with  a  screw  thread 
g,  engaging  within  a  nut  (not  shown),  will  serve  to  move  the 
cone  block  f  either  toward  or  away  from  tbe  hub  b.  A  hand 
whe*l,  h,  may  be  used  to  accomplish  this  purpose.  This 
arrangement  pogaetiaea  the  advantage  of  having  b  iiun-rotata- 
bleadjuatlng  device,  a  feature  that  the  two  precexllng  tack. 
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A  third  uieaoH  ot  moving  uut  the  epOkM  and:  rim  eectinnA  lA 
shown  In  tbe  patent  to  E.  S.  Barton^  No.  113,723,  ol  Aprit  DS, 
1871.  In  tbl^i.  catue  tbe  Inner  eoda  ol  the:  ipokes  ar^ehon'tiHB 
provided  with  cyllndrkal  holea  Hcruw -threaded  iuturnnllj.  A 
bult  with  aDga^lDg;  threads  forniB  a  cootinuation  of  eaeb 
epoke.  Tbe  boltB  are  mrmntEK)  lu  bearings  upon  the  bub,  and 
by  all  belDg  rotated  Id  uuIbqq  lu  the  eaniedirectton  will  eXt>&nd 
or  dlmlnieh  the  pulley  rb  desired.  In  order  to  nccooiiiUah  tlile 
end  each  tolt  carrlee  upon  Its  Inner  end  adjacent  to  Ha  bearing 
a  bevd  ^ear,  all  tfa«  gears,  ut  course,  belnf;  of  th(^  same  diame- 
ter, ThMCi  aeara  eogaK*  with  o  gear  mouuted  upon  a  concen- 
tric sleeve  Burraundlng  and  turning  upon  a  auppartlag  axle. 
If  this  sleeve  be  turned  at  a  different  relative  apeed  Ironi  the 
axte,  the  berel  gears  will  be  rotated,  tbe  bolt»  turned  and  tbe 
Hpokea  and  rira  sections  moved  outward  or  inward, 

A  ^actional  view  of  tlila  device  Is  jjhown  lii  FJg.  ii.  Parts  an? 
omitted  for  the  eake  at  otearneeB.  Tbe  shaft  a  rarrks  and 
rotates  with  tbe  rim  Bec'tlous  It  and  aupportlnj^  Spokes  c.  Xu 
meana  areahnwD  for  Bupporting  tb&se  rotating  part^.  but  the 
device  Illaatrated  In  tbe  preceding  sketch  will  nu  doubt  suffice. 
The  inner  extremity  or  ftucli  npoke  c  la  recRBswl  asid  Bcrew- 
threaded  at  d,  and  admits  the  entrance  of  A  curreapundlnj^lj^ 
threaded  bolt,  e.  Tbe  latter  is  provided  wltli  a  bevel  ^ar.  f. 
There  are,  of  c^our^,  &s  maaj  bevel  gears  as  there  are  epoken. 
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The  goarfl  engage  with  a  master  f^eur  g,  carried  upon  a  sleeve 
h,  coiiicentrlc  to  the  fibaft  a.  A  haad-wheel^  I,  Is  used  }or  Im- 
parting motion  to  tbe  B]eere«  and  gears.  From  tbe  above 
descrlptlou  the  operatlou  must  be  obvious. 

A  rather  dittert-bt  device  Is  llluscrated  in  the  patent  of  F.  M. 
Shakloe  and  K.  E,  Neptune,  No.  178,020,  ot  May  30, 1876,  Thin 
device  consSsts  of  a  pullej  Formed  of  a  number  of  rim  sections, 
Tbeae  aectlons  are  carried  Id  dove  tailed  grooves  upon  tbe  peri- 
phery of  a  cooe,  ke/ed  to  and  turning  with  the  driving  abaft. 
It  win  be  seen  that  H  tbe  rtm  eectioiie  bt  moved  from  the  smotl 
end  of  the  cone  to  the  large  end,  the  diameter  of  tbe  pulley  will 
be  IncreoBed  Retualiy  as  much  na  the  larger  dlauveter  eieeedB 
the  Bmiiller  The  rim  Sections  are  eElnuItaneouaty  moved  by 
being  pivoted  to  short  link^,  which  art*  iti  turn  pivoted  to  a 
bub  or  sleeve,  which  latter  Is  moved  by  a  suitable  lever. 

Fig.  7  Uluatratea  a  section  of  this  device.  Tbe  hub  b  la  keyed 
totbeehafta.  This  bub  la  cone-ahaped,  aa  abown,  and  ba^ 
formed  upon  Its  outer  surface  a  serieG  of  flrooves,  i^bown  in  sec* 
tlon  Id  Ftg,  Ta.  Tbeae  grooves  support  and  retala  in  place  the 
movable  members  i:«  carrying  the  tread  portions  for  engage- 
ment with  tbe  belt.  A  series  of  links,  d,  as  many  as  there  are 
sections,  cohuBcts  there  latter  to  tbe  movable  bub  e.  A  lever, 
f,  serves  to  move  It  toward  or  away  from  the  fixture  b.  and 
thus  vary  the  diameter  nf  the  pulley. 

Tbe  preceding  five  device  all  relate  to  ulngle  pulleys.  In  a 
mator  vehicle  it  is  oeceaaary  to  provide  meaaa  for  taking  up 


the  sle«k  ol  the  belt  as  the  diameter  of  the  pulley  Is  Increased, 
or  other  meaoB  ehould  he  provided  to  avoid  the  atretchlng, 
which  would  be  reiiulred  upon  tbt  lacreaise  of  the  pulley'a 
diameter.  Sucb  an  Bud  la  easily  accompliabed  by  providing  two 
expanaible  pulleya  with  a  coanectln]£  beltand  so  arranged  that 
one  pulley  can  be  Increased  in  diameter  as  tbe  other  decreases. 
8ucb  a  device  la  IllUatrated  ia  the  patent  of  W.  A.  Wales,  No. 
ITS, 74*1,  of  July  11,  1876.  Thia  patent  la  aiao  Interesting  aa 
Illustrating  eh  simple  and  Ingenious  pulley  element.  Tbe  two 
opinosed  pulleya  are  Identical.  Each  le  compoaed  of  two  cooe- 
ahaped  tltimenta,  the  smaller  ends  opposing,  Rach  elem«'nt  la 
cut  away  by  a  serlea  of  notches,  leavlug  Augers  and  separating 
Intervals  of  equal  width.  The  two  parts  Intcrmcsh.tbe  Mugcrs 
of  one  element  entering  the  separating  Spaces  of  the  other. 
This  forms  a  pulley  with  a  central  perlpbernl  groove,  which 
may  he  widened  and  deepened  by  the  separating  ol  tbe  two 
parts.  The  separating  is  accomplished  by  means  of  a  lever 
engaging  with  a  groove  In  the  hub  of  tbe  movable  el*!m*ut.  In 
order  to  move  tbe  eEemeute  of  the  two  pulleya  simultaneously* 
but  In  opposite  directions, to  provide  tor  the  neceasury  enlarge, 
meat  of  one  pulley  and  the  reduction  nl  the  other, a  aingle  lever 
Is  employed  pivoted  to  a  fixed  point  half-way  between  tbe  two 
shafts,  and  engnglng  with  tbe  two  movable  elements  rej^pec- 
ttvely. 

Fig.  H  may  give  a  better  uaderstandlng  of  the  construction 
of  tbiH  device.  It  repreaeots  a  top  view  ot  the  two  pulleya  and 
tbelr  xnpportlnji;  ahalta.  The  piilleya  are  Identical  In  cooatruc- 
tlon,  each  beiu^  formed  of  tbe  two  opposing  disks  a  and  b, 
icone-ahaped,  ae  ahown.  l^aeh  disk  la  cut  away  at  c,  at  Inter- 
vals, forming  the  Qngers  d,  of  nearly  equal  width.  Each  mova« 
ble  sectEob,  b.  Is  provided  with  a  grooved  bub,  which  engages 
with  tbe  extcemlty  or  the  lever  f,  pleoted  lu  an  Intermediate 
poHltiou  betwpeij  tht^  two  sbafta  at  g.  By  thIa  device,  when 
one  pulley  Is  eniarged,tbe  other  will  be  currespoudlngly  reduced 
In  diameter. 

A  device  wherein  gearts  are  engaged  by  one  of  thorn  being 
moved  laterally  upon  ita  aupporting  sbaft  to  Intermeeh  with 
an  opposing  gear,  not  laterally  movable,  Is  early  illustrated. 
To  secure  two  rates  of  epwd  It  Is  necessary  that  lour  gears  be 
used,  tvtr'^o  of  which  shall  be  mo^uble.  U  Is,  of  course,  desirable 
that  only  one  pair  ot  gqar^  be  intermeshed  at  a  time.  To' 
accomplish  this  end  the  two  movable  gears  are  monntt-d  upon 
a  sleeve  cuuuected  to  the  shaft  by  means  of  a  feather.  The 
movable  gears  are  arranged  wilii  either  fl  gheftter  nr  a  leeaer 
separating  Interval  than  their  opp(.ialug  gears,  Hy  tble  meana 
only  one  pair  uf  gears  can  possibly  be  lotcrmeslied  at  any  one 
time.  Tbis  arrangament,  although  very  iugonloua,  aeema  to 
have  beeu  thought  of  at  the  tK^Ennlng.  Where  two  apeeds  are 
secured  by  shifting  the  gears,  this  arrangement  la  always 
present. 

It  Is  well  [llnatrated  In  the  American  patent  of  B.  €.  Jonsa, 
No.  17,JI07,of  August  11, 1S57.  For  fear  that  the  adnve  print- 
ed description  might  not  be  understood  Fig,  ft  gives  a  view  of 
Mr.  Jones'  device.  In  this  device  a  la  tbe  engine  abaft,  carry- 
ing u  Binall  gear,  b,  aud  a  large  gear,  c,  geared  thereon:  d  le 
the  counter  shaft,  carrying  tbe  gears  e  aod  f,  which  may  be 
made  to  engage  with  the  gears  b  and  c.  respectively.  The  gears 
e  and  f  may  be  keyed  to  a  sleeve,  which  will  rotate  the  eoantpr- 
Bhnft  by  an  interposed  leather,  or  they  may  be  directly  keyed 
to  the  abaft,  and  tbe  latter  arranged  to  allde  In  Its  bearings. 
A  shifting  lever  would  engage  with  either  thealeeveor  the  shaft, 
which  ever  would  be  required. 

Tbe  aame  device,  with  a  modlfleil  form  of  ahlftlug  device.  Is 
shown  In  Fig,  10,  In  this  view  tbcletter  a  represents  tbeeogine 
shaft,  b  and  c  the  large  and  amall  gears,  reapectlrely^  d  rbe 
counter  abaft,  e  and  f  small  and  large  gears,  respectively,  keyed 
to  the  sl«eve  g.  Tbe  novelty  of  the  device  consists  lu  the  shift* 
lug  mei]lum.  Tbe  latter  la  a  lever  having  a  fork,  h,  embruclDg 
the  two  aldea  of  tbe  larger  movable  gear,  f.  The  above  de- 
scribed device  la  Illustrated  In  the  American  patent,  N'o.  217,- 
941,  July  29,  1879,  3.  S.  Hanke,  patentee. 
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Instead  or  Intermtiahln^  the  gB&rB  by  ehlttlDg  them  laterally 
tit>on  th«li- BharMth^^hmemid  may  t>?  acrotnpllabed  by  tuoTlng 
tliegeare  aw«y  from  eagngeroeDt  by  oeparatlnK  their  support- 
Ins  shafts.  Such  a  device  Is  vprj  IngenlouBlj  worked  out  in 
the  arraDgemeTit  tllustraled  ]a  F[g.  l\,  which  is  taken  from  the 
drawlDgH  accftmpanyin^  United  States  I^etters  Patent  No. 
lrti,i>30,  granted  to  S,  U.  Stun*.  Awgnst  15,  18T6,  Id  the 
ilruwlag,  n  IILuatratcs,  Id  section,  the  outer  porttob  of  ime  of 
the  driving  wbifela,  the  Inner  face  of  whlcii  carries  the  extfrnwl 
gear  b  and  tbelnteroal  geari.'.  Tbey  artahown  as  being  formed 
npou  an  integral  daDgo.  The  onie[iie  shaft  d  oarriee  a  plulon  e 
qpun  ita  outward  extremity.  Tbis  pinion  la  ot  a  dinmcter 
equal  to  the  thirkneeB  of  tlie  aCoredeacrlbed  flanne.  The  gear 
changing  device  consists  ul  a  movfthle  frntue  or  corrlage,  f^ 
mounted  In  b^aHngti  iti  tbe  frnm«  of  tbc  velilcle.  Upon  thiH 
carriage  art  joiirnalfd  the  ahaltia  g  und  b,  which  carry  the 
e<iuai-sJEed  pinJona  1  J  and  Ic  1,  re^apectlvely.  Ah  Bhotvo  in  (lie 
ehctch  the  pinions  k  1  engage  with  and  eoaneet  the  pinion  v, 
aad  the  exturtifil  t^ht  d  producing  a  low  npoed.  At  tb«  Hamc 
time  the  pinions  I  and  I  will  be  disengaged  end  will  remain  ao. 
If  the  carriage  I  be  ahlFted  tlie  pliiiuuH  k  and  1  will  he  dlBeci- 
gaged,  and  the  opposite  pinions  i  nnil  J  will  i'ngtig>e  with  And 
connert  the  gear  e  with  the  laternal  gear  0,  firoduting  a  higher 
rate  of  speed. 
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The  English  patent  of  Bnrrat,  prevloaaly  mentioned,  la  about 
the  f'arlileat  IlluBtration  of  the  conventlniml  Jorm  of  dog  cititcli 
tfbtablned  with  several  series  nf  intenneBhing  gears.  An  enrlier 
pAteot  1b  that  of  Joseph  1:  ynolds.  ol  January  i)i,  1816,  No- 
S.ftTS,  which  Illustrates  a  dug  clutch  buvlng  a  notched  mova- 
l>ie  memlirr  engaging  with  teeth  lormed  upon  the  faces  of  iht: 


Kear  wbet'ls.  In  tbeae  two  latter  pateota  but  a  single  tnoTable 
cluteh  member  is  need  to  secure  the  two  speeds,  a  moTable 
meinln?r  being  arranged  between  the  two  gears.  As  late  a« 
1H7V>  tbe  same  end  Is  nccompllshed  by  the  cumbersome  aod 
enmpllcated  expedient  of  a  Beparnte  clutch  and  a  separate  lever 
(or  each  speed  change.  This  is  shown  in  the  patent  to  H.  H. 
Drindenthald.  of  March  4,1870.  liiuatrated  In  Fig,  12.  The 
two  Rhnrt8  a  and  b  carry  the  KCHre  i-  d  and  e  f,  respectively. 
The  gears  c  d  ureiiermanently  keyed  to  their  supportlug  sbafts. 
The  gears  e  f,  which  permanently  intermfsh  witii  the  other 
gears,  are  loosely  mounled  upon  the  shoft  b,  A  Jaw  oUltch.g, 
operated  hy  a  lever,  h.  connects  the  gear  e  to  its  supporting 
Shalt  A  clutch,  i.  with  an  operating  lever,  ], performs  the  same 
ofllce  In  ref^rkrd  to  t)i«  g^ar  f. 

Instead  of  the  jaw  clutches  jUBt  described,  cone  or  friction 
clutches  have  heeii  substituted,  A  good  IHcistrfliioii  of  tbEs  le 
found  In  the  PrliJsh  patent  to  W.  W.  Urqobart  and  J,  Lindsay. 
No.  1".((J4.  of  March  22.  1ST7.  which  show**  a  friction  clutch 
nuhstitdted  Tor  tl»i^  taw  or  rutcbet  clutch  )ust  described. 

Bevel  gears  form  n  ready  menus  of  changing  speed.  They  are 
ulao  easily  coinblncd  with  the  Usnal  trun^iulseiion  media.  The 
two  followluK  lllnslrate  stoiiile  and  Ingenious  devices.  They 
are  both  American  pntents.  The  flrat  is  that  of  T.  Blanchard, 
ol  I)ecember2S,  \WiXi.  The  device  Is  Illustrated  in  Pig,  13, 
which  shows  the  top  view  ot  the  gear,  witli  one  of  tbedHviog 
wheels  in  aectien:  a  is  the  supporting  axle  and  b  the  driving 
wlieol;  e.  d  and  e  are  bevel  gears  of  dlllei'ent  diameters^  conyen- 
trEcnlly  arranicerlupnn  the  inner  facfrof  the  Rear  b;.  f,  gand  h  are 
bevel  plntuns,  euguglDK  with  the  aforesalil  lears;  t  Is  a  longi- 
tudinal shaft  carrying  the  bevel  pinions  and  also  a  drSvleg 
spur  pinion,  J,  ciuinected  to  the*  propelling  engine.  Any  0I  the 
pinions  f,  K  HTid  h  may  be  connt^cted  to  the  supporting  shaft  1, 
by  naeans  of  a  Hlldlug  key  k.  The  latter  Is  operated  by  u  rod, 
U  puaBlng  through  a  hole  formed  In  the  een  trc  of  the  shaft  i ;  m 
Is  an  operating  lever  for  moving  the  roil  I,  aud  with  it  the 
key  k. 

The  second  device  la  Illustrated  in  F.  L.  FalrchUd's  patent. 
No.  a:!a,7t^2,  or  August  2,  1880.  This  Is  illustrated  In  Fig.  14. 
The  driving  shaft,  a,  carries  a  gear  b.  having  formM  thereon 
two  aeries  nf  bevel  gears,  c  nnd  d.  The  latter  connect  with  the 
pinions  c  and  I.  A  loneltiidinal  shaft  g  supports  the  two  and 
drlvra  either  th^oUK'i  tlie  agency  of  th?  clutch,  h.  Tbe  longi- 
tudinal shnft  gis  driven  In  either  direction  from  tbt^englac^  shaft 
I  hy  mcnnij  of  tlie  three  bevel  gears  J,  k  and  1,  arranged  as 
shown, 

A    PERMANENT   AUTOnOBILE    EXHIBITfON    IN 

BERLIN. 

A  permanent  automobile  esblblllon  hae  been  Instituted  in 
Berlin,  En  a  large  aud  centrally  locatHd  hull  near  the  Frledricb- 
etrasse  Railroad  Rtatlou,  which  it  Is  luiin-d  will  bring  mttnufac- 
t«rei*8  and  purcbnsers  int"  closer  contact  and  stltnuiate  the 
sale  of  automobdes.  The  exhibition  will  Include  all  kinds  of 
motor  vehicle  for  both  piett»ure  and  bualnesH,  and  also  accet"8o- 
rles.  tools,  models,  etc.  There  will  be  ov*r  12,000  square  feet 
of  floor  space,  and  the  fees  will  bo  moderate.  The  enterprise  Ifl 
backed  by  iejidinff  men  of  the  fluaiiclal  and  induatrtal  world, 
and  will  be  under  the  management  of  ■Gustav  Freuud.  who 
managed  the  technical  pnrt  of  the  International  Motor-Car 
Exhibition  In  Berlin  last  year.  Inquiries  should  be  addressed 
to  hiin  at  Berlin,  N.  W„  poj-otheen-Strftsse  ti,  care  Aulomobll- 
AuRftelbing. 

WANTED.— To/,  /,  Nc,  i.  Vol  2,  Nos.  5,  (5,  7,  S, 
p.  rOy  and  Voi.  j,  No,  i.  A  new  number  of 
the  weekly  will  be  giTcn  in  exchange  few  any  one  of 
these,  if  in  good  condition,  and  for  Vol.  J,  No.  1, 
/our  numbers  will  be  given  if  in  good  condition. 
HORSELESS  AGE,  American  Tract  Society 
Building,  Nassau  and  Spruce  Streets,  New  York. 
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...COMMUNICATIONS... 

UNITED  ACTION  AGAINST  THE  OPPRESSION  OF 
THE  LEAD  CAB-5ELDEN  TRUST, 

Pmn^bEit.i'AtA,  Pa.,  June  18. 
Editor  HoRB^L-F-MI  Aob: 

Tbe  recent  pubhcatloD  by  The  Motor  Age  of  the  SeMen  Pa- 
t«ut  No.  ri4iJ,160  complete,  togetb&r  with  the  crltleliimB  rela- 
tfre  to  It,  ie  timely,  for  while  tbie  tuntter  hae  been  brewing 
Bonie  time,  and  the  Hlgniflcanee  of  (hJs  patent  wa»  pointef]  out 
la  Thg  Hoksklesb  Aa?:  of  Dei:.,  18^6,  it  vran  bnnlLy  credited, 
aail  few  li'iew  of  tbe  intentton  of  tbe  Columblii  Voliltlfi  Co.  to 
attempt  tn  rontral  the  field  of  gasoline  automoblli^B  under 
tbiB  pfltent.  The  sug:tfe«tioii  thnC  the  tfefen^^e  of  &ti>'  etiit  under 
tbiB  pateut  shiiuld  b&carrlet]  on  In  the}oLnl  hitereat^^  of  tbuse 
who  woulJ  beaffectPil  by  an  adverse  declBloa  ie  eound  coinnirin 
eeiL«e^  and  tbe  onli,'  Hafe  manoer  uF  ileallng  with  the  iiueetluti, 
betmuoe  the  time  to  nl|)  euch  a  coloBaal  and  far-fetched  Attempt 
isiitlta  lnclt>[et]e.v  and  befure  an^  unwarranted  (Ieci»lnri  o(  the 
courta,  based  upon  a  meaitre  HbowiDir  of  the  ample  defence 
avaliiible^  is  seeunKl.  \s  one  who  basfollonred  tbe  automobile 
artcloeely  an<l  been  IdenttQed  lutlmately  In  tbe  pnti'iit  aitua- 
tlot]  nt>on  tbe  anine  for  a  K^^'i'tluftn.v  .reare  past,  I  am  prepannl 
to  assert  tbftttheasplratlonol  tbeColumblaand  Electric  Vehiole 
Company  to  the  monopoly  of  the  gasnllne  vehicle  hy  virtue  of 
theKelden  patent  ia  abaiird  and  wholly  untenable. 

My  long  experience  In  patent  lltigatlou.  and  especlftMy  iwy 
attt>ritiun  to  motor  vehiclee.  leads  me  to  say  that  tbe  Seidell 
patent  upon  Its  lace  ji«  much  more  limited  thaa  ft  appears  to 
be.  There  Ib  uot  a  Biiti^le  claim  iu  ft  which  could  be  snstatn^rl 
for  a  legal  c!  an  at  ruction  whic^  wntih)  gtre  tho  owners  cf  tbe 
patent  a  tQonopoly.  If  tbeclalmearecoustruetl  In  atiy  mumier 
eenerlcally  sufficient  to  routrol  the  induatry,  they  will  lie  autl- 
cipatcd  by  many  patents  aoc  hlated  at  In  Its  epeclfleation  or 
file  wrapper  That  Selden  waa  not  the  first  to  propose  tbe  use 
of  a  gasoline  eag;ine  as  the  motor  lor  a  wagoD  la  a^-kaowledged 
io  the  patent  Itself  and  the  idea,  that  there  la  anme  Inherent 
UQvi^Uy  10  tbe  combination  of  aucii  a  apeclHc  motor  with  the 
reflt  of  theelemeate  ta  too  prepotiterous  to  merit  serious  con- 
sideration. 

It  la  a  fact  Chat  automobllea  have  been  deaeriberi  prior  to  tbe 
date  (I871>)tif  the  filing  of  the  .Selden  patent,  BhowlPg  tbe 
reclproeating  motor  and"bavinR  a  rotating  ebaft  connected 
with  and  orrauf^ed  to  run  faster  thautbe  propelling  wbeela.and 
IntermeilLate  clutch  or  diHConnectlDK  device"  for  cuuuei'tlug  or 
diaconnecting  tbe  engine  shaft  wltb  the  rlrlven  wheel.  They 
show  lurtber,  tbe  running  gear  In  wbleh  tbe  Btecrlug  ia  per- 
formed by  a  rack  and  jicear  control  of  the  fifth  wheel  structure 
In  which  the  wheels  are  Journaled.  The  arrangement  of  the 
engine,  tbe  veeael  to  contain  tiie  fluid  for  generating  Its  motive 
!orcc,  tbe  rapidly  driven  engir^e  abaft,  the  elower  driven  wheels 
and  axle,  the  epeeil  reducing  gearing  between  the  motor  ahaft 
and  axle,  aaU  tb(^  chitcb  or  diacounectlng  device  to  coaneet  or 
diBCOtiuect  tbe  engine  shaft  with  the  axle  to  allow  ft  to  rotate 
wltbDUtpropelUng. combined  wltb  and  plact-d  on  tbe  truck  and 
the  truck  swlveled  on  the  vehicle  buily  by  u  l^rg^  Alth  wheel, 
which  is  provided  wltb  rack  and  gearsteorlnjf  means  controlla- 
ble by  band,  are  old  fa  the  prior  art.  This  being  so,  where 
doee  tbe  Seldea  Inveotloti  come  In,  either  gf^nerlcally  or  speclfl- 
cally?  The  Incorporation  of  the  liquid  fuel  receptacle  into  the 
clatms  will  not  add  to  Its  validity  or  strength,  btit  La  moat 
damaging  to  theprpposteroua  contentions  of  tha  nwnera  of  the 
patent  aa  It  la  positive  evidence  of  the  restricted  character  of 


the  claims.  The  eame  Is  true  of  tbe  only  mode  of  reversing  tbe 
vehicle  shown,  which  re(|nlres  tbe  motor,  wheels  and  axle  to  be 
bodily  turned  around. 

Tht!«4p  facta  will  cast  a  little  lluht  upon  tbe  laug'uage  found  In 
Ihe  Qrat  part  of  claim  1,  the  elalm  particularly  relied  upon  for 
the  monopoly,  to  wit:  '^Provided  with  auftnble  running  gear, 
including  a  propelling  wbe«l  add  aleerlng  mecbanlsUi."  Ana- 
lysed Jt  4lmply  meanH  a  mnnlng  gearconnected  to  t  he  body  by 
the  Aftb  wheel  so  that  it  can  be  revolved  about  Its  ring  bolt, 
and  having  oue  (or  two  If  you  wiah)  propelling  wheel,  the 
BugLae  and  gasoline  tank  moving  with  tbeaxle  and  Qftti  wbeeL 
That  fs  as  broad  as  any  re-asonable  conatruetlon  can  put 
upon  It,  and  I  do  not  admit  that  it  la  even  clothed  with  any 
novelty  when  bo  limited,  fur  the  reasons  stated  above  as  to  the 
prior  art.  Tbere  are  numeroua  patent*  anterior  to  the  availa- 
ble date  of  Selden,  which  would  so  narrow  and  restrict  tbe 
[loaalble  acope  of  hfa  patent  to  save  It  from  Invalidity  that  it 
would  be  dltScuk  to  And  Ite  applicability  to  tbe  general  types 
of  gasotlne  vehicles  which  are  In  «w.  Tbere  are  a  number  of 
defences  t(}  tbe  Selden  patent.  As  aomo  of  your  readers  may 
think  I  am  imrbaps  too  sanguine,  I  would  only  aak  them  to 
liear  In  mlud  that  as  my  own  patents  relating  to  mutur  vebl- 
cleaere  upward  of  twobundred,!  have  during  the  iHBt  20  years 
had  much  to  give  tblu  matter  serious  thought.  I  am  not  lula- 
taken  In  my  views  thus  briefly  eipreased  above. 

A«  the  attoraeys  of  the  Columbia  and  Electric  Vehicle  Co.  are 
the  attorneya  of  the  (jeneral  Electric  Co.,  ond  titand  wtth  tbe 
beat  legal  talent  In  the  country,  too  much  caution  rannot  be 
exercised  to  guard  against  allowing  tbem  to  aecure  [i>r  tbelr 
ciienta  an  unreasonable  decision  tor  want  of  proper  defence. 

Frequently  the  course  pursued  is  to  bring  suit  against  a 
manufacturer  who  cannot  or  who  is  not  interested  SufHclenUy 
to  make  a  strong  defence.  The  court,  "educated"  (?)  by  the 
speclouB  and  IngenlouB  arguOtentB  Of  counsel  for  the  complain- 
ant, la  unlatentioually  led  Into  giving  a  decision  wholly  Incon- 
Blatent  with  tbe  real  facta  as  to  the  art,  whioh  i»lMce«  In  the 
hands  of  the  complainant  a  strong  weapon  to  use  thereafter  fn 
applying  for  preliminary  fujunctlona  against  the  stronger 
manufacturetv  with  n  view  to  throttling  alt  competition.  If 
the  manufacturers  of  gaBollne  vehicles  are  wfse  they  will  array 
tbemaelves  na  n  unit  ngalnat  any  SUCh  attempt  Upon  their 
rights. 

l-'or  the  aatiafaetlon  of  yonr  readers  I  may  aay  tbat  prepara- 
tions are  now  being  made  with  n  view  of  bringing  several  suits 
agalnet  the  Columblu  and  ElectHc  Vehicle  Co.  and  Its  llceneees 
for  wholesale  infrlugement,  and  any  attempt  on  their  part  to 
monopolise  the  autncnuhlle  art  may  prove  a  "hoomernng," 
which  they  will  not  eaaily  forget. 


AN    ABLB    EXPONENT     OF     THE    TWO-CYCLE 
ENGINE— AHATEUR  GAS  ENGINE  BUtLDER5. 

Oxford,  Mics.,  Juns  9. 
Editor  HoftSBLESS  Aoe: 

My  reply  to  Mr.  Howard's  article.  In  your  Issue  of  Siay  23, 
will  prlrcii>fllly  conslat  In  analyzing  In  a  general  way  the  varl- 
oaa  actions  that  take  place  and  that  should  take  place  tn  the 
two  types  of  eii^nea. 

Mr.  Howard's  theory  and  practice  In  regard  to  lead  In  open- 
ing the  exhaust  of  a  luur-cyde  engine  is  correct,  and  by  doing 
so  he  keepe  his  exhauat  open  about  %  Instead  of  V^  of  a  revolu- 
tion, aa  I  stated  In  my  article  In  April  2,5,  In  wdlch  t  waa  aot 
s[tenklng  within  close  fractlnna,  but  waa  showing  how  and 
why  A  very  reasonable  lead  kept  tbe  exhaust  of  a  two-cycle 
engine  open  for  more  than  Vi  of  a  revolution.  In  reply  to  the 
mlastatement  by  Mr.  Towie,  In  your  issue  of  March  21,  that 
Lbc  intake  and  the  exhaust  of  a  two^yele  engriae  had  to  tak« 
plKce  withiu  H  of  a  revolution,  unless  an  exceoslve  lead  was 
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Ulteu.  But  W9  will  proceed.  Tbat  we  may  beconclBeln  deBlg* 
DAtloi;  motlocH  w*  win  eup|)oee  tlit  en^iDes  to  be  vertical,  the 
[iiMton  l8  tak\ng  In  an  exploalve  chafgt.  on  the  dowb  stroke  ol 
a  four-cycle  eiij^ne.  The  plflton  ]ii  pnaalnK  down  rJmwe  Ld 
(unleBB  tbrottted)  Its  cubic  capaelty  (that  la,  its  area  mLiJtiplled 
by  Its  B^troke)  o[  exploiiJTe  charge. 

Wheu  the  pletoti  be^loA  Its  dowuK-ari]  stroke  the  combustion 
ct^amber  (as  we  will  call  that  part  ol  the  upper  end  of  the 
cylinder  in  which  the  platon  doaa  not  travel)  lit  Cull  of  carbonic 
actd  gai  and  n1tro{E(en,  the  burnt  i^nB  oF  the  previous  expCo^loti, 
and!  tbe  Incoming  charge  la  nilxed  with  It,  90  that  at  the  end  ol 
the  Hirnlte  we  have  about  three  pnrta  explosive  charge  and  one 
p  trt  burat  air,  ami  upon  compression  and  iKiittloD  we  get  less 
than  three-<iuarterg  o(  l.h«  preaaure  forour  power  Impulse  than 
w«  would  have  gotten  ha'l  the  eharg'^'  been  pure. 

The  BlX'C7c]eenf<]De,  la  whicb  anexploBFon  otcu'^  every  third! 
revrjlQtlon,  the  extra  rerolutlnit  beltijc  emphiy'iHl  to  Buck  in 
pure  air  JiDcl  expel  It  afcain  In  order  tu  get  Hii  o(  the  carbonic 
aL-id  gAB  left  in  thecombuBtion  chamber  after  tbeoxhauBt  oF  a 
r<^nr-cjcleene;lDe,  gives  good  re«ulia  and  hue  tuauy  ioteUigent 
a-Wocabea,  When  the  two-cycle  engine  pleton  deecends.  the 
critak  cbamljer  being  air-tight  and  full  o[  air.  or  explnslTe  mix- 
ture, the  piiton  compresaeB  the  mixture  wltbln  the  craQk 
cbaiubtir,  ao  tbat  when  an  opening  la  made,  and  |t  |a  allowed 
to  eacape  Into  the  cylinder  at  the  end  of  the  down  stroke,  when 
atmoepherir  preesurc  ia  restored  In  the  rrank  chamber,  exactly 
the  quantity  ot  air  or  explosive  uilxtura  baa  paeefiil  into  tbe 
cylinder  that  would  have  been  eueket)  in  by  a  four-cyde  eDglQO 
liy  it4  intake  stroke.  Now,  air  Is  like  all  other  matter,  it  hatit 
Inertia :  that  la.  it  requires  force  either  to  set  It  in  motion  or  to 
Atop  It  after  It  Is  Iti  motion.  The  downward  stroke  of  the  pis- 
tun, we  will  suppose,  was  caused  by  enex|)lo»h'e  Impulee^  then, 
when  nearly  to  the  eud  oF  the  stroke,  the  exhaust  port  opens 
wlcl?  and  qaick,  the  pressure  within  the  cylinder  le  from  30  to 
4'^  podnds  to  the  aquare  iniih,  and  the  exit  of  theexhanat  iB  COH- 
eequently  very  rapid  until  atmospheric  pr^eure  la  attained 
within  tbecj-[Inder,at  wtileh  time  the  exhaust  pipe  Is  full  of  air 
In  very  rapid  motion.  If  care  Is  takeu  in  deijtgnlng  and  con- 
Btrncting  theeihanst  pipe  the  Inertia  of  tlilfi  rapidly  moving 
column  of  air  will  produce  a  very  considerable  vacuum  after  the 
air  compresaed  in  the  crank  chamber  has  ail  paesed  Into  the 
cylinder,  and  more  aEr  will  be  sucked  in  through  the  etlll  open 
Inlet  port,  and  at  normal  sp»ed  the  poppetvalve  admlttlug  the 
air  Into  the  crank  chamber,  opens  to  admit  air  in  r^ponee  to 
tbiB  Tacuum  betore  the  ptwton  fairly  commences  ItB  up  Stroke 
and  long  before  tbe  Inlet  port  into  tlie  clylnder  la  elosed.  Tbua 
at  least  Diie-tblnl  more  aircan  be  passed  into  the  c;ylinder  tban 
the  cubiccapaclty  of  the  piston  strobe,  and  therecan  be  a  much 
cleaner  eweei>-ont  of  the  burnt  nlr  tban  la  possible  by  the  four- 
stroke,  and  equal  to  the  slx-Btroke  method  of  doing  It,  and  all 
In  one  revolution,  thus  avoiding  the  friction  aud  resistance  of 
the  extra  revolution  or  revolutioae  of  the  four  or  stx-cycle 
eoglnea,  thuB  lesseniiig  the  difference  between  the  actual  and 
lactlcated  h.  p.,  and  tbe  same-slsed  enKlue  will  give  three  tlm^ 
the  power  of  a  slk-cyclti  and  more  than  double  the  power  ol  a 
lour-*ycle  eaglae. 

Now,  with  all  theae  poaaiblllties  at  band,  why  la  It  that  auch 
poor  rewults  are  obtained  as  Mr.  Howard  dosvribEs?  As  has 
beun  pointed  out  by  the  lour-cydft  advocates,  the  fourcycle 
problem  Is  simple  and  easily  worked  out,  while  the  two-cycle 
preapTita  some  very  dltflcult  probleuia;  dltncult  because  ihe 
knowledge  rteressary  for  the  solution  \s  not  conimnUi^  and 
several  problems  come  lu  which  belong  each  to  separate  scl^ 
encea,  and  probnbly  no  one  scientist  fn  the  world  could  salve 
ail  of  them  without  research  In  line  outalde  ol  bis  own  special- 
tle«.  Oni?  problem  Is  to  pmiect  a  cnlumn  of  gaseous  Jiuld  into 
B  veaael  containing  another  gaaeoua  fluid,  ia  »uch  a  way  that 
tbe  Incoming  gae  will  completely  expel  the  contained  gaa  with- 
out mlzlDg  or  eseaplag  with  It  to  any  nppreclable  extent.  If 
ehe  vedael  were  a  long  pip«  of  sm«11  diameter,  and  thegaa  could 
be  projected  In  a  solid  mass  into  one  eud,  while  the  exit  waa 


made  at  the  other  free  end,  it  would  be  easy,  but  with  u  gas 
engine  you  could  not  take  off  the  cylinder  head  and  let  the  gaa 
In  In  a  solid  column;  and  a  valve,  although  It  might  be  the  full 
Rise  or  tiie  cylinder  head  or  be  a  multitude  of  email  valves  cov- 
ering the  clylnder  bead,  would  divert  the  gas  so  that  It  would 
not  enter  In  a  solid  column.  The  be«t  method  to  date  is  to 
admit  the  air  up  one  side  ol  the  cylinder,  while  the  exit  is  made 
at  the  bottom  of  tbe  other  side  of  the  cylloder,  and  a  good 
share  of  tlie  failure  of  two-^^ycle  engines  la  Jqat  at  this  point. 
To  get  perfect  results  the  Inlet  ports  and  deflecting  ebleld  on 
the  piston  bead  mttst  be  oF  Huch  el^e  and  shape  and  proportion 
to  each  other,  and  to  the  cylinder,  that  not  only  will  they  pro- 
ject tbe  Incoming  air  in  a  ^oHd  colunao^  bat  tbat  colutnu  must 
be  of  euch  size  and  sbape  that  by  the  time  It  reaches  the  rylln* 
der  head  It  bus  spread  out  JOBt  sufficiently  to  cover  nearly  one- 
half  oF  It;  the  Incoming  charge  Is  then  dtfliTted  back  toward 
the  exhaust  ports  aud  will  continue  E^preadlDgsu  that  when  It 
reachis  the  plstao  again  It  will  be  aa  much  wider  tban  one  half 
of  the  cylinder  as  the  incoming  column  ol  aEr  Is  narrower,  and 
practically  U  clean  eweep  will  be  made.  The  aiae,  shape,  etc., 
of  both  i>orta  and  deflecting  shield,  to  perlectly  accomplish  this 
result,  and  the  aeveral  other  problems  of  er4ual  importance  and 
difficulty  in  two-eycle  engine  coDBtructloD  can  all  be  lig-ured 
out  by  the  amateur  in  from  in  minutea  to  24  hours,  according 
to  liQw  little  he  knows;  but  the  Bclentist  will  lake  dnys  and 
pernnpa  weeks  In  collecting  data  and  In  preliminary  experi- 
ment, before  commencing  to  build,  and  then  perhaps  rebuild 
several  times  before  be  will  allow  tbe  machine  to  be  placed  on 
tbe  market.  Wben  this  problem  Is  mastered,  we  tlnd  that  the 
Incoming  charge  Is  liable  to  he  ignited  by  the  hot  gasea  of  the 
exhauat,  which,  uf  courae,  are  not  yet  expelletl  from  the  cylin- 
der, but  merely  cooled  down  by  expansion.  The  higher  the 
speed  of  tbe  engine  the  more  certain  la  thla  accident  to  occur, 
so  If  we  stop  here  our  engine  will  not  be  as  practical  after  all, 
ae  the  ordlnnrymaKe  ot  two-cycle  engineaj in  which  no  attempt 
is  made  to  make  a  clear  swvep,  but  only  a  portlno  ot  the 
exhaust  Is  expelled  and  a  small  charge  of  explosive  mixture  sub- 
stituted. Tbe  higher  the  Speed,  the  less  exhaust  escapes  and 
theleaae^tploaivH  mixture  there  la  adr&itt^d,  and  before  a  apeed 
|4  attaloed  that  makes  Ignition  of  the  Incoming  charge  likely, 
the  mixture  in  tbe  clylnder  1b  ao  loaded  witii  carbonic  Add  gas 
that  It  win  not  Ignite  And  Et  mlBsea  exploT>|ouB,  The  purer  the 
explosive  mixture  the  more  powerful  are  the  explosive  Impulses, 
8D  that  much  tbat  Is  urged  against  the  two-cycle  engine  for 
vehicle  propulaloii  la  true  IF  we  do  not  get  beyond  this  constroc- 
tion.  Now,  as  I  stated  In  my  formerlftter.  the  way  we  master 
this  laB^-mentloned  difficulty  la  by  admltllngpure  air  drst,  then 
the  eicploBlve  charge.  Our  exhaust  and  adoilaelon  ports  are 
timed  and  proportioned,  ao  that  when  ruunirig  at  700  revolu- 
tions per  minute,  by  tbe  time  tbe  platnu  beglna  to  uncover  the 
ioSet  ports  IbG  exhaust  baa  reduced  the  preeaure  lu  the  clylnder 
to  crank  chamber  presaure.  We  time  It  tlius  ao  that  there  Will 
be  no  break  lu  the  motion  of  the  exhaust  and  thus  mar  our 
alphoD  action.  About  one^thlnl  of  theplston  cubic  capacity  oF 
pure  air  is  then  admitted,  then  the  other  two-tblrda  as  expio- 
Slve  mixture,  and  another  third  uf  explosive  mixture  Is  Siphoned 
In,  as  explained  in  tbe  beginning  of  thla  article^  Ely  tbiB  way 
of  operating  a  two-cjcle  engine  no  part  of  the  explosive  charge 
can  escape  with  the  exhaust,  as  tharo  is  a  thick  stratum  or  pure 
nlr  between,  and  what  mixing  of  Incoming  and  outgolug  col' 
umas  there  la  will  ail  be  between  exhaust  and  pure  air,  not  (ex- 
plosive mixture.  There  will  be  no  premature  ignition,  no 
matter  how  high  your  speed,  for  a  stratum  of  pure  cold  air 
stands  guard  between:  and  cleaner  explosive  ehargps  and  cno- 
sequentiy  moreefricleBt  power  impulses  than  the  four-cycle  are 
the^  result.  Accurate  cak-ulatlnns  must  be  made  For  all  the 
opeolngH.  so  that  exnct  proportions  are  maintained,  This  can 
best  be  done  by  aesumlng  a  definite  speed,  and  making  tbnt 
Hpetid  the  baae  of  all  mathematical  t-alculatlons,  which  sjieed 
will  then  be  the  speed  of  greatest  efficiency;  but  fl  wlrle  range 
ot  spE!od  both  waya  from  that  will  be  practicable-    We  make 
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TOO  the  BpeeJ  o(  Kf^atfst  efflcl^ncy  Id  niir  tmoM  engines,  and 
vet  floe  reenltB  nt  rrom  800  tci  I.OOO;  tbeir  poll  even  at  2O0  !■ 
remark  a  bl«^. 

We  are  ujjpoBeti  to  the  ttae  of  poppet  TaJvee  oti  general  princi- 
ples, but  tbey  seem  to  b*  the  onl^  thing  that  will  do  tbe  Uuel- 
neuioradinlttlnjif  the  air  toto  the  crank  cliamber,  as  It  must 
op&tl  promptly  and  only  In  reeponae  to  vacuum,  in  orilcr  to  get 
tbe  b«neQt  or  Ibo  elplion  BctloD ;  so  we  make  our  tnlet  a  poppet 
valve  or  very  llj^ht  conHtructlon,  tarife  area,  amall  lift  and  of 
aluminutit,  and  holcj  It  to  Its  seat  by  a  lE^ht  plana  w^lre  HpHiig, 
to  that  it  re«poDdBlu8taatl.v  totheBltghteetchaage  ol  prtwaareH 

The  next  tiuestlon  ia,  What  conatJtutae  a  Bmooth-ronnlng 
en^lue? 

ThroTtlluK  Iv  the  method  Id  common  nae  ta  vary  the  speed  of 
the  vehicle  gnu  engine,  bocaue*,  wheu  ninalng  UgLt,  the  reae- 
ttun  of  the  power  Impulses  do  not  jar  like  a  full  charge.  But 
what  about  tt  when  you  liave  to  have  full  powpr?  Of  course, 
the  vehicle  Is  then  uuder  motion  and  the  eflwt  may  not  be  as 
disagreeable  ae  tbe  Bamo  Jar  would  be  Id  a  vehicle  tbnt  was 
BtauJIngfltllt.but  itiadlHjig!x*ableat]d  deatructlve  tn  Uie  vehi- 
cle and  aboulU  be  avoldeiJ;  better  make  UKKtcir  ImpulQes  and 
more  of  them  and  avoid  the  [ar. 

The  two-cycle  engine  claea  this:  The  cylinder  need  be  only 
one^haLt  tbe  elxe  ut  the  fuur-ejcle,  and  cunBecLUently  re(|utree 
uiily  one-half  the  slM  and  weUhtuf  balauee  wheel  an<l  one-half 
tJie  ettort  when  atartln^  up  Jiy  h&vd ;  the  Impulhea  neeil  lie  only 
otit'  half  as  Htronif,  it  can  be  run  at  as  high  a  speed  &b  It  tB 
practical  to  run  rectprocatlng  parta,  and  It  wJll  gIreaJutt  etfl- 
cleut  power  Impulse  every  revolutkm. 

If  we  use  two  cylinders,  these  advantages  are  oR'aLn  multi- 
plied, and  we  get  also  a  perfett  balance  of  reelprocutlng  parts 
atid  at  1,000  revolutions,  2,(J00  power  Impulse*  per  minute,  or 
iSa  per  eecoQd:  at  half  that  speed  the  Impulses  are  so  close 
together  that  they  are  almost  imperceptible.  In  caaea  where 
cheapnesK  fa  Imperative  a  single  cylinder  will  have  to  answer; 
but  a  high-grade  nutoEnoblletibould  have  a  motor  with  at  least 
t^vocylJodera  of  tbe  two-cycle  tji>e  or  four  cylinders  of  the 
four-cyele  type;  while  tbe  hlgheat  Ideal  for  a  motor  is  four 
two-cycle  cylinders. 

For  Ignition  1  prefer  a  magneto  generator  run  at  the  full 
speed  of  theeoglne>  Our  sparker  is  In  contact  about  1-1 2th  o(  a 
revolBtlun;  It  Is  a  ;<ood  sparkerand  three  volts  will  give  a  sure 
Sg^nltlon  when  rnunlag  two  or  three  hundred  a  minute^  but  at 
bigber  apeeils  the  time  of  contact  U  so  small  that  the  spark 
coil  will  not  charge  without  a  higher  pressure,  and  at  1,000 
revolutions  the  tlma  of  contact  la  so  hiQnltety  small  that  « 
HO-voIt  eitrrent  turned  on  from  the  Hue  will  not  Injure  the 
spark  coll  or  aparhlng  pohits;  but,  of  course,  we  ^jet  an  enor- 
mous Bpnrk  and  an  absolutely  sure  light.  Now,  with  the  mag- 
neto varying  In  speed  with  the  engine,  we  get  exactly  the  rlpht 
coudltloue;  the  pressure  Increases  aH  tbe  time  of  connict  illmJn- 
Ishes,  and  we  do  nut  burn  ofl  the  poiuts  of  contact  when  run- 
ning slow,  nor  mles  IgnltEuTt  when  running  fast,  as  we  would 
If  limited  to  a  crmetant  roltoKe;  and  tde  possibility  of  failure 
to  Ignite  Is  practically  eliminated. 

I  notlL-e  that  almost  all  ol  your  correapoudentA  express 
themselves  as  believing  ete^m  to  be  the  motWe  power  lor 
vehicles. 

From  10  to  IH  years  ago  the  eame  battle  was  fought;  the 
steam  engine,  with  Its  automatically -regulated  gasoline  burner 
and  automatic  water  regulator,  ditipa ted  with  the  gas  engine 
for  supremacy  in  the  propulsion  of  small  pleasure  yachts.  Blet 
triclty,  with  its  storage  buttery,  took  n  hand;  steam  at  Qrat 
took  the  lead^  while  the  swell  nHair  was  the  electric  motor. 

1  doubt  If  you  couij  find  to-day  one  automatically  regulated 
eteam  engine  on  a  yacht,  or  one  electric  motor,  if  you  searched 
all  our  lakes  and  rivers.  The  last,  grand  farewell  effort  of  the 
elfctric  motor  was  at  the  World's  Fair  ntChieago  (u  1893;  but 
you  would  find  thousands  of  gasoline  boglnes,  and  at  least 
tbree-qaarters  o(  them  are  two-cycle. 

How  coaJd  you  expect  a  different  result?    Themost  scientifi- 


cally designed  and  mechanically  perfect  steam  engine  that  can 
be  built  to-<tny  will  eonsume  mare  than  three  times  the  amount 
of  gasoline  to  produce  tlie  same  power  that  a  very  common 
ordinary  bit  and-mls»4  gas  engine  wIlL 

A  good  gas  engine  in  SO  much  more  coureulent  than  steam, 
alwaya  ready  to  start  on  a  moment's  notice^  steam  never  goes 
down  and  the  maximum  power  is  always  tmmedlatsiy  availa- 
ble on  demand,  and  the  weight  and  bulk  is  eo  very  much  less. 

There  art*  several  mnnufacturers  turning  out  stationary  gas 
engines  that  are  thorough!,?  reliable  In  their  action,  aS  reliable 
as  an  ordinary  steam  enginu*  ami  Kivlug  very  much  less  trou- 
ble;  and  vehicle  ^as  engines  eau  be  mad&  that  will  be  the  same. 
The  curse  of  the  vehicle  Industry  now  Is  the  amateur  gat- 
engine  hullder,  and  from  an  article  by  one  of  your  correspon- 
dents not  long  ago  it  seems  that  the  amateur  steam-engine 
builder  Is  also  in  It.  But  Hteam  is  different,  OM  A  very  tnctpcrfect 
Steam  engine  wilt  run.  while  u  slight  error  In  the  design  or 
workmnnsbfp  of  a  gas  engine  makes  it  unreliable  and  proeti. 
enily  Worthless.  Thero  art?  so  many  things  about  gas  engines 
thut  to  eveti  an  Intelligent  but  iuexiperleuced  designer  Would 
seem  trivial  that  are  really  of  vital  importance. 

Yet  this  is  tbe  field  Intowhlch  many  who  coulil  not  be  trusted 
to  dCKlgn  a  wheelbarrow  rush  with  all  assurauce;  they  can  de- 
cide the  moat  Intricate  prnblenis  off-hand,  and  be>fore  the  expe- 
rienced and  careful  mechanical  engineer  can  perfect  a  really 
reliable  engiflOH  fully  adapted  t-o  tbe  new  conditions,  they  have 
a  large  company  organised  and  A  factory  ttirntng  out  engines, 
and  the  paijers  filled  with  advertisements  oud  notices,  *' Old 
metbodd  and  old  prleenmust  go  "  (the  first  thing  that  this  class 
at  people  do  is  to  cut  prices  below  what  a  really  good  article 
can  possibly  be  made  for),  and  they  also  have  plenty  of  CBS- 
toniers  eursing  gasoline  engines  In  general,  and  that  gas  engine 
In  particular,  as  tbe  luoat  unreliable,  uoaatiefactory  and  decep- 
tive motive  power  ever  Invented.  C.  P.  Malcolm. 

[The  idea  of  augmentlugthe  power  of  a  gas  engine  by  letting 
the  Inertia  of  the  exhaust  coiumn  draw  in  a  surplusage  of 
fresh  mixture  is  not  new.  Aiklason  and  Croasley,  in  Kngland, 
observed  the  phenomenon  socne  time  ago,  and  dealigned  aD 
eagiue  to  utilize  it.  Tbesame  thing  has  been  alluded  tr>  lately 
in  the  columiie  of  Tun  LIorseless  Aoe,  and  U  is  evidently 
as  applicable  to  four-cycle  as  to  two-cycle  engines, If  the  valves 
of  the  former  be  suitably  locate^!.  Tbe  editor  recalls  the  cfliM; 
of  a  6  b.  p.  two-cycle  engine,  whose  normal  power  was  In- 
creased 25  per  cent,  by  the  useo!  a  particular  length  of  exhaust 
pipt!',  while  either  a  siiorter  or  a  longer  pipe,  or  no  pipe  at  all, 
gave  BubatautlaJiiy  identical  results,  i.  e,^  tbe  normal  power 
only.  We  fancy  thut  two  reasons  why  so  little  1s  heard  ol  thla 
method  of  getting  a  maximum  jiower  from  an  engine  are,  tbat 
a  niulTler  is  usually  considered  indispensable,  and  that  It  Is  aot 
iilways  |)ractlcabieto  uBethe  pariieutar length  ot  pipe  required. 
IH  course,  on  a  vebkie  the  latter  point  couid  be  provided  for, 

Mr,  Malcolm  writes  us  that  tbe  above  Inierestlng  letter  will 
be  followed  by  another,  describing  tbe  mechanism  by  which  he 
obtained  tiie  results  set  forth.— Ed.] 


A  TEST  CASE  IN  BALTIMORE. 

Haltcmiokb,  Mp.,  Jnn«  IS. 
h'Ultor  HormeLrss  Aoe: 

Oq  Sunday,  the  lOtb  Inst.,  I  was  arrested  for  entering  Pruld 
HI]]  Park  with  my  locomobile.  At  the  bearing  the  case  wa» 
dismissed,  there  being  no  fine  tor  violating  tbe  Park  Board's 
mandate.  To-day  a  fine  of  $5  was  placed  upon  BUch  as  break 
tbe  order.  Electric  machines  arc  not  intercepted,  but  gasijiilne 
and  steam  are  not  admitted. 

As  the  Park  hoard  refuses  to  allow  ae  (loeomoblle  and  gaso- 
line mcitnristBjany consideration  webttve  dechledtobe  arrested 
and  dned,  and  alter  that  to  make  a  test  eaee  of  the  rule.  There 
are  eight  steant  and  two  gasoline  wagons  here  nud  the  owners 
are  pledged  to  stand  by  each  other  and  Qght  what  to  future 
generations  will  certainly   look  like  an  unprogre^ve  order. 


« 
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We  at*  all  hosTj  tnx-paycrs  and  abould  be  allowed  ue  muiii 
freedom  oT  the  Berernl  porka  as  otber  p^opt?.  As  [  kj:IIi1  abovp. 
we  are  abuut  to  make  void  forever  the  absunl  nmnilate  of  Hal* 
tImore'B  Park  Board,  ttnd  will  thepfftjre  have  to  test  the  case 
in  coart.  We  wUl  need  uH  the  data  procurable  of  deciHtonH  in 
other  cItJes  (decision?  where  oue  power  la  allowed  na  lull  priri- 
lege«  CLS  aaother)  before  we  e«miiience  operatianH,  Could  .njii 
faroiiBb  th>Mp  papers?  nememher.ek'etric  waKonsare  toleroleil 
— we  are  to  And  out  W  the  Board  e&TJ  diacrirainale  betwf'cn 
powers. 

E.  J.  Fabueb,  Jh. 


THE   LOCOMOBiLe   IN 


HILL   CLIMBJNG. 

Nbw  YuttK,  JUhB  If]. 


Editor  HORHRLEHS  Arie: 

We  are  advlued  by  our  aj?eiit.  Mr.  E,  J.  Halaey,  153  Suwex 
plaee.  Sooth  Kensington.  LoudoD,  of  an  IntereHilnff  occurrence 
in  tlip  1,000-uiUe  trip  held  laal  month.  Ah  you  probably 
know,  one  o(  our  "  Locomobiles *'  cumplete*!  tliL' 1,000  in dcH 
tti  a  Very  luitlefactory  manner.  The  Bteejiest  hill  encouutei-efl 
on  the  tour  was  Bunny  UUl,  junt  outsl'le  of  Nottlng-haui. 
The  perfonnauces  of  the  motor  vehieleH  vn  ihiu  Incline  wen- 
careftiUy  rworded  and  clnfwiHed,  Forty-eipht  vehlcIeH  coni- 
lieteil  in  this  trial,  ond  wereriansiBed  In  nine  groups,  as  (ollows: 

1.  Very  gooil.  The  '* Locomobile"  Com|>auy  of  AnieriL-a'u 
■team  carrfnge,  two  paHsenji^rit. 

2.  Nicely.    6  h.  p.  Patihanl. 

3.  Stendilj^.    5  h.  p.  Murahnll. 

4.  Well.    21  vehiLlee. 

T>.  I-:anlly,    K  h.  p.  L.anche«t«r. 

*^.  Taclced  up.    2  vehicle*. 

7.  Shed  paHBeiifperB  to  eaee  or  help  puah-    12  vehiclea, 

8.  Kiucb.     7  vehfclea, 

t>.  8hed  passenf^m  and  stuck.    H^^  h.  p.  DeeanvllJe. 

The  "I,u('oMniit[.E"  Posipanv  of  AMi;itt»  a. 

(J.  A.  KfNIJMA?!.) 


A    QOOD   ROADS  CONGRESS. 

UNITED   STATES    DCPAIiTMENT    OF    AOBICULTt'RE, 
OKFltK  Of   PI  IiLrC  K<IAU  INQUiniEH, 

Wabhinoton,  D,  C,  June  11. 
EJItor  HuRKCLESB  Aiie: 

The  Office  of  Public  Road  Inguiriee  ie  Sn  receipt  of  a  call  for 
an  Internationa)  Otiod  Roada  Congress  to  be  held  at  Port 
Haron,  Mli!bliran,  JuJy  l!,  '.i.  4  and  5,  19l>0.  The  call  Ia  Btgned 
by  Chief  fonanl  H.  S.  Earle.  of  the  League  of  American  Wheel- 
men (or  Miihigau:  Prof.  Clinton  B.  Smith,  Director  of  Kxperl- 
meiit  StatiopB  and  PreHldeat  of  Farjuere'  Institutes;  A.  W. 
CAtnpbell,  Provincial  (toad  CommlBaloner,,  Toronto,  i'fln.,  and 
Andrew  Pottullo,  M.  P.  P.,  President  Ontario  Gootl  RoadB 
AflBociatlon. 

The  objeeto  ol  tbls  raeetimf  are  to  awaken  and  promote  a 
more  generallnterest  In  the  Improvement  of  the  public  runilfl, 
to  dlKue*  the  Tarioua  ways  and  means  of  Hecurlng  tbe  net^es- 
*arT  Funds  (or  this  purpose,  aa  well  as  the  b«st  methods  of  con- 
iftructlnA  and  maintaining  them. 

TliecHlsena  of  Port  Hdron  have  raised  t^e  noceaaary  funds 
Ut  build  a  mile  ol  macadamized  road,  under  the  HupervUlun  of 
E.  O.  HarrteoD,  road  expert,  ol  this  office.  The  conutrurtlon  (»f 
this  road  will  be  In  operation  during  the  conrijDtlon.  thus 
ABordUig  a  natural  object  lesion,  and  Mr.  Harrison  will  be  on 
the  ground  AB  the  work  prof!;n«ee8  in  oider  to  explain  the  de- 
tail* of  technical  road  building  to  the  delegates, 

Tbe  State  nod  local  Road  Improvement  Aesoclatlons  and  BO- 


pIkM,  the  Bonrd«  of  Trade,  tbe  ChatDbers  of  Commerce,  the 
PatronBof  Husbandry  and  Fflnnere*  Institutes  assoeJatlons, 
Wheelmen's  l^fat^ues,  and  all  other  public  bodies  concerned  In 
the  road  subject  have  been  eapt^clally  invited  to  Bcnd  repreBi^n. 
tritlvee,  and  the  presence  oC  all  the  friends  ot  the  movemexit  Is 
earnestly  iollclted  by  the  Inrltatioii  Committee. 

MAitTI>-  DODOK,  Director. 

P.  S.^Tt  may  be  ot  Interest  to  delegates  to  note  that  the 
Michigan  and  tbe  Centrjil  PasseOKer  Ansoclutloufi  bave  offered 
tlietr  cO'OijerHtli>n  to  the  extent  of  fnrnlshlnif  one  faregoing 
and  one-third  fare  returning:  provldeil  delegates  si-cure  a  certl- 
tir-ntefrc^m  their  home  ticket  ngent  and  present  the  eanie  to 
Henry  E.  I'erry  Immediately  upnn  iirrlvalat  Port  Huron. 


THE   nrOGLEY    VEHICLE   WHEEL. 

The  wlicitl  Hhovvn  In  tlic  iiicunniiiiiying  cut  Iihh  bwn  desired 
Bpecittlly  to  meet  the  rei]ulrfRi*^iiln  of  (.fitnblneii  driving  nnd 
sjpportlng  or  a  d'vid  lomi,  It  belug  endeavored  to  make  tbe 
wheel  aji  rii?td  an  p.HaHile. 


The  rtm  in  hollow  and  of  crescent  aectlon,  and  the  spokes  are 
of  ova]  (ublng  and  tniiert«l.  with  rtinlorcementH  ut  r[m  nnd 
hub.  The  hub  la  driLwu  from  heavy  shet^t  metal  and  <.-an  be 
formed  to  aull  any  wtyle  of  bewrinK-  It  Is  made  double  to 
allow  ample  braxlng  surface  for  the  spoketi.  Tbe  wti<ile  la 
Ht^Kembied  in  a  [Ig,  bratted  by  tmmereloD  In  a  crucible  and 
allowi-d  to  cool  In  the  Jig,  which  iu&urcH  the  truenoaa  of  the 
whtwi.  By  thiB  pfivceBft  theH|>eUer,  (lowing  over  the  inner  eur- 
faceB,  protects  them  from  ruBt,  and  the  enamel  performs  tbe 
same  eerviee  for  the  on  lelde. 

.Ab  the  ts'heel  Ib  wholly  ol  nletal  and  brazed.  It  1b  of  light 
appeeirtince  *iii  compared  with  wood  wbeelB.  and  there  U  noth- 
ing about  It  to  Hhrlnt  and  w>rk  loose,  nor  are  there  any 
threads  to  atrip  or  unscrew.  Tbe  wheel  Ih  tbe  Invention  of 
Tomes  .Midgley,  of  ColumbuB,  O- 
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TRIALS    OF    MOTOR    VEHICLES     FOR    HEAVY 
TRAFFIC. 

Under  the  aiiapLcM  ol  the  Liverpool  S<  K-ProptllBd  Traffic 
A^urlntkjn  an  Important  Herties  uf  tHofs  fur  motor  velili-Ii^ 
htr  hfovj-  tratflc  tvIII  twkf  place  In  June,  lt»OI. 

Theev  ftrt-  futemleil  to  provide  a  tneacs  of  making  ii  rjrt'Uml- 
nary  tcet  or  t.rpps  or  heavy  aiotor-vfaj^oiis  eiulcalilc  fur  h^uTnge 
Operntlons  In  Laiicaehire  prior  tn  t^iplr  being  takfn  over  by  a 
LBnfHUhJre  Bjntllcafe  which  Jb  to  be  formed  tn  ei^nduct  road 
transport  between  Llverpu"!  anri  the  mflniilactHrlnie  tnwnn  or 
Leiicaidhlrc.  LrrndB  of  Reni?ral  tiiL^rchnailit^c  will  In?  cott^-ted 
nqd  f]ellver«<idi;r|nK  tlie tests,  thii«  Kfvlnjf  pmctiL-fil  demnTustra- 
tlrtiis.  antl  the  trlalfi  will  be  from  Liverpool  trt  MAnehenter  vIh 
WarrlQgton,  from  Mnucheater  to  I,l.ver|ntol  vlfi  Eloltou,  from 
Liverpool  to  Blncbburn  via  Oliorl^.v,,  Irotn  Blarbburn  to  Liver- 
pool rill  Preeton,  each  Journey  to  take  place  on  one  drty  ]□  the 
Brat  week  of  .luof.  There  wUI  tilao  be  hlll-cUmblnBat  Everton 
Brow  and  niflEn^uvrinR;  at  Prince's  Dock.  ThPvt«!ikl(>H  wlH  be 
tried  Id  three  claBseH,  nnd  the  Judged  In  making  tbe  awanle  will 
coneider  (a)  coet.  <b>  control,  (c)  wnrMmK.  td)  construutlon, 
(e)  special  pnlttte  wUh  rcgird  to  vehicles  ftmiJ^lled  hv  Bleam, 
oil  nr  electricity  rcHjieotlvely.  The  eompetlTi'Cin  wfll  be  of  an 
Iriteraatlonal  character,  and  tbe  resulta  elinultl  havf  (in  Impor- 
tant bearing  on  the  future  of  the  Industry.  Be[ow  we  kIvl.-  the 
gpiaeral  regulntione  applLvAble  to  the  veblcles  and  the  rules  unU 
cooditlnufl  of  the  competition b. 

GENERAL  ItKOULATIONS  API'LTCAnLE  TO  ALL  I'KHliLES. 
<1)  The  pehlcleBhall  he  aelf-propfllwl  an4i  seli-conta'ned.     It 
Bball  he  propelled  hy  mechanical  power  ulnrie.  hut  there  shall 
be  no  reetrlctlon  on  the  aouree  of  euch  power  or  tUo  nature  of 
the  agentfl  used. 

(2)  The  vehicle  eball  he  capable  of  ffolog  anywhere  that  a 
bocBe-drnwn  vehlcb  carryliiB  the  aame  kmd  la  ordinnrily  re- 
ijulred  to  «o,  end  of  being  placed  In  the  enme  positEonH  and 
withdrawn  therefrom  without  external  aHalatanoo, 

The  particular  inauffluvre  mo^t  senerally  called  for  N  to  work 
Into  and  out  of  a  loading  bertb  when  cramped  for  roam.  This 
requirement  ariaeB  In  the  case  of  embaym*ntB,  orol  confined 
BpaceB  hetween  oth&r  vehlclps  In  a  Hoe  receSvIcijf  or  discharj^lnK 
it;t>(»lR.  Cartt^'re  usually  back  Into  such  poeltlonH  nhllQuely, 
ami  bring  the  vehicle  Into  line  by  turning  the  If^adiD^  wheels  at 
rlKht-nngles  to  the  rear  wheels  and  dKaln  bncklng,  hnt  it  Is 
open  to  competitor?  to  perform  the  manceuvre  as  they  think 
beet. 

(3)  The  vehicle  phali  l>e  capable  of  working  into  sad  out  of 
an  etnhayment  of  one  and  a  half  times  Ite  own  length. 

<4)  The  vehicle  shall  be  capable  of  atartSnjf  from  rest  on  and 
mountlntf^a  gradient  ot  oneln  nine  (sets). 

(Sj  The  capacity  of  any  water  tanks,  whether  the  same  be 
fitted  for  feed,  coollnj^  or  Other  pUrpoHPS,  »hull  snfllce  for  R  run 
ol  IS  [nlLe»  on  the  bculB  of  the  consumptlonB  during  the  trial 
runs. 

{0}  Snch  portion  of  the  platform  of  the  vehicle  tin-  \it  deaigrned 
to  carry  the  load  shall  be  level,  and  the  helglit  of  the  Hoor  line, 
nieneured  either  when  light  or  when  laden,  eball  he  not  Icse 
thau  ii  feet  6  inches,  and  shall  not  e^tceed  i  feet  >^  Indies, 

(7)  The  vehicle  shall  conform  In  all  respects  tn  the  reqiilrc- 
ments  o!  the  Locomotlvea  on  Highways  Act,  ISlHi,  and.  In  the 
casenf  fta  belng^  oil-propelled,  of  the  *'  FCegulntlons  as  to  Petro- 
leum*'  IsBued  by  the  Elonie  Secretary,  under  Section  5  of  thifl 
Act-    In  Claaa  C^lntended  for  rehlclafl  tor  export  to  the  colonlea 


and  abroad,  there  is  no  tare  limit,  but  the  other  regulations 

must  lie  adhered  to. 
(rt)    All  working  pans  stiall  he  properly  encased, 
(U)  The  boiler,  tanks,  oU-hatbBand  coanectlng^  plpea  ahall  be 

htted  with  dra]n-plUj<B  at  their  lowest  points. 

(10)  The  croas-eection  of  any  pipe  cohneCtlttK  two  tanks 
sball  be  not  Eess  than  that  of  the  pipe  pro?ided  for  Qlllug  the 
first  tank  of  the  two. 

(11)  Provision  (thall  be  made  to  lock  the  compeDsatlng  gear. 

VEBICLEB  EUGtBl.V    FOR  COMPRTITIQ.V. 
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MutmiicD         °  II 
Twfl  Mis 

2  tons.    IS  sq.  tt. 
No  limit,  95    " 


a 
a  In. 
fi  '' 
8  *^ 


8pesd 
8  m.  pr.  hr. 


RtJLEB  AND  PONOl-PlOKa, 

(1)  The  vehicle  shall  carry  the  weight  of  g;ooda  specified  for 
ItsclasB.any  ticesB  weight  In  Class  C  being  declared  In  advance 
by  the  competitor,  throughout  the  continuance  ot  the  trials. 

(2)  Bach  competitor  flhall  himself  make  all  arrangements  for 
the  necesaary  stuff  and  appliances  to  work  hie  vehicle  or  vehl>. 
ctee.    Aceommodfliioc  for  the  vehicles,  In  Liverpool,  Manches- 
ter and  Blackburn,  will  l>e  provided  by  the  association.     Ve 
dee  intended  for  trial  bIirII  be  registeredi  aa  "arrived,"  at  ti 
Liverpool  I>epot, not  later  than  noon  on  Friday,  MaySl, 1901, 

The  assocIatl{in  will  arrange  the^  supplier  of  water  at  Intel 
meiJiftte  depots, 

(3)  The  official  observers  will  accomponyeacb  vehicle  during 
the  trlnl  runs  to  take  iiotes  of  behavior,  fuel  and  water  con- 

um]itlon,  etc.,  and  no  repairs  will  be  permitted  without  their 
knowledge  ami  consent, 

(4)  Any  vehicle  withdrawn  from  eompetlilon    during 
trial,  except  under  the  written  authority  Of  the  judgftS,  sh 
he  Inellj^lble  lor  a  prite  or  for  coramendatlou. 

(5)  Twenty  half-plate  photographs  of  vnth  vehicle  shall  be 
furnlfthed  by  the  competitor,  not  later  than  May  H>.  11*01. 

These  must  be  delivered  In  ^ood  orderatthe  Liverpool  Royal 
Institution,  addressed  to  the  Honorary  Secretary,  Liverpool 
*Sc!f- Propel  led  Trafflc  Association. 

(ii)  Entries  Hhall  be  made  on  printed  forme  (to  be  obtained 
from  the  honornry  secretary),  and  ahall  be  aceompauled  by  an 
entry  fee  of  ten  guincais  per  vehicle. 

Kntrles  will  lie  rocilved  under  cover  of  a  reglBtered  letter,  hy 
the  honorary  secretary,  Liverpool  Self-Propolled  Traffic  .'ieso- 
clntion,  the  Iloyal  Institution,  ColquUt  airect,  Liverpool,  any 
time  prior  to  12  noon  on  the  last  day  of  .\prll,  1901. 

(7)  A  omplete  liHt  of  partlcnlare.  togetlier  with  trnclnf^  or 
blueprints  of  the  n^eneral  arrangement  and  principal  parte, 
shall  t*  lodged  wlththe honornry aecretnry  not  later  than  Slay 
16, 1001,  and  further  detailed  drawings  shall  be  submitted  to 
the  judges,  In  confldence,  If  retiul  red,  while  the  trials  areln  prog- 
resB  or  at  their  coneluaton. 

The  description  must  be  printed  and  200  copifs  must  be 
furnished.  The  particulars  rt'iiuired  are  tho&c  eauinerated  In 
the  section  entitled  "  The  Competing  V*  hictes  "  In  the  report  00 
the  IHQ^  trials. 

(B)  Hach  competitor  eball  arrange  to  have  his  vehicle  or 
vehicles  ready  for  Inspection  by  the  judges  at  3  p.  m,  on  the 
afternonn  of  Friday,  May  .HI.  1901,  In  the  Liverpool  Depot, 
when  the  dimenslone,  capacities  and  weights  will  be  taken  by 
the  observers. 

(!>>  All  vehicles  shall  be  stored  overnight  at  the  depot  or 
depots  provided  by  the  asaoclation. 

(10)  At  the  conclusion  of  the  trials  any  vehicle,  or  motor,  or 
part  thereof,  shall  be  opened  up,  in  conSdeneei  for  InepectloD 
hy  the  Judges  if  required. 

(11)  Each  vehicle  will  be  allotted  an  ofllcJal  number,  which 
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ghalMH' dlApla^ed  during  the  contlnunac^  ol  the  trlalft.  Com- 
fietltiirfl  mimt  provide  two  boards  or  xilat«B,  eath  ope  loot 
««|iiQre,  with  their  number  painteiJ  in  blfteb  on  white,  the 
flgliirefl  to  be  not  lees  then  8  iucties  deep,  (or  attn(.>hQ][eut  Id  the 
front  aiid  rear  or  their  vehicle. 

Tbc  Jodgra  re«ierve  tu  themeeU'ee  the  right  ol  abeolutely  die- 
^UAllfj^IuE  aus  coDipetltor  for  any  infraction  ol  th«8e  rules. 

While  ubeylng  In  all  respectH  the  inatructlons  of  the  JudaeH 
att<l  the  copdlUoDB  or  the  competition  generally, it  is  to  be  fullj.- 
UDdtfretood  and  agreed  toy  every  competitor  that  no  reipousf- 
hiUty,  legal  or  otherwlBe,  Es  to  attach  either  to  the  Judgca  or 
the  Liverpool  Self- Pro pelled  Traffic  A*iBociatluji,  In  respect  oi 
anythlD|?,arfor  any  damage  or  Injury  caused  to  any  pereoo  t>r 
tblDg,  but  that  all  respoikelbility  of  every  sort  am)  kind, 
frhether  pecuniary  or  olhcrwlBP,  and  nil  riak  of  damage  to  the 
competing  vehicle,  1b  to  attach  to  the  competitor,  and  Is  to  be 
borne  by  him. 

In  mnblng  the  &wftrde,  the  JudgM— Everard  h.  Calthrop,  H. 
B.  CottrelK  Prof.  K,  S,  Rele-Shaw,  Prof.  Boverton  Redwood, 
Sir  Dftvld  Salomoneand  Henry  H-Wefll— will  consider  tbecoet, 
control,  working  and  couBtructtun  of  the  veliirles,  and  tliL''  par- 
ticular polntB  In  conneetion  with  tbon?  propeller!  by  steam^  oEI, 
or  electricity,  respw lively. —?'/»e  Motor-Car  Jouriml. 

THE  nOTOR  "L'AIOLE." 

In  tills  motor  the  Kpeed  l«  regulated  by  aeting  on  the  exhauat 
la  anch  a  mAuner  aa  to  modify  the  lift  uf  the  valve  ivithaut 
cbangiugtliemoveinetitflor  itgop+rlng  and  cloelng.  Theaceum- 
p&nylng  lllufltratloua  show  bow  this  leaL-compttshed  In  the  case 
of  a  two-cylinder  vortkal  motor. 

FIga  1  and  2  arv.  aide  and  end  aleratloua,  respecti vely ,  Htid 
Fig.  3  le  an  enlarged  end  view  ot  the  vntve-operatloe  mectiaii- 
iain;  b  b**  are  thn  valve  boxes, and  c  c>  thee^hauat valve  stems; 
d  Ie  the  cam  ehatt  and  g  1^  the  governor,  which  lanioirnted  4in 
the  cam  shaft.  The  jfovernor  sleeve  lias  formed  un  It  a  shonl- 
der  h  of  ironical  form,  on  which  run^  i*  loller  I  on  no  arm  from 
the  rocking  eliuft  ],  wlilch  Ib  ptirullel  vs'Ith  the  cam  shaft,  flu 
the  ahalt  J,  1»  line  with  each  exIiauBt  valve,  are  keyed  two 
other  arcns,  k,  wLlcb  have  short  hnks  I  pivoted  to  their  upper 
euda  and  rollers  ni  at  the  ends  oF  the  llnke. 

The  ptecea  u,  pivoted  at  p,  are  worked  by  the  exhaust  cami» 
r,  and  tbeir  motion  Is  transmitted  to  the  valve  stems  c  c, 
taroQgb  ttie  medium  of  the  rollers  m.  Evidently,  therefore, 
when  the  roUera  m  are  In  the  position  shown  by  the  full  llnee 
(Fig.  3)  the  lift  of  the  valves  will  W  at  Its  ma^Lnium,  nud  It 


will  he  n.  minimum  when  m  la  In  tht?  poaltloa  shown  by  the 
dotted  lines;  nod,  moreover.tbe  momentof  opening  HUcU'losIng 
these  valvea  will  be  unchanged  In  either  case. 

The  drawings  appear  to  represent  the  cunkul  shoulder  ha« 
not  completely  enihraclng  the  governor  sleeve,  but  there  Is  uo 
reason  why  It  8houldnot,and  this  iB  prcibftbly  n  drauglltmau's 
error. — Adapted  tivm  La  Frame  AtitomabHe. 

MAGNAUUn  ADOPTED  IN  DAIMLER  VEHICLES. 

Paul  Meynu,  wrltinyito  Lit  Fram-c  Atttitmobile  from  Cann- 
stftdt,  near  Stuttj^art.  reports  that  the  Daimler  Motorwagou 
Co.  has  definitely  determined  to  adopt  magoutluni  In  the  con- 
struciiou  of  both  motors  aod  vehicle  frames.  The  coiupot'Itlcn 
and  properCietit  Ul  this  alloy  were  described  En  THE  HutcHRLGFS 
Aqb  of  May  Hi,  and  may  briefly  be  recapitulated  ns  follows 
Composition,  magne(ilum,2"i.  percent,,  alumljium,7ij  percent, 
specific  gravity  slightly  less  than  that  of  pur«  aluminum^  ten 
ellestreugth  somewhat  over  5,ooo  lbs,  per  square  Incli,  It  Is 
readily  caat,  and  can  be  machined  without  dilKculty.  In  gen- 
eral physical  characterlsLlcB  It  resembles  hard  bronxe. 

M,  Meyan,  descHblag  It,  adds  that  it  cnu  be  braxed  Abd  sol- 
dered, and  also  punched  and  stamped  In  the  sheet  form.  Tke 
comparative  sti-engthof  magmulEuinand  atunduum  is  indicated 
by  the  fact  that  when  tvv'o  alaillai'  bars  were  gripped  la  a  vise, 
while  the  atumlnuoi  liar  was  broken  at  the  drst  blow  of  a  ham- 
mer, some  tea  hard  blows  were  necessary  to  break  the  magna- 
lium  bar. 

In  couDectlon  with  the  Intended  n>ie  of  the  acw  attoy,  the 
Daimler  Co.  baa  projected  a  number  uJ  raijlcal  improvemenla. 
The  chief  of  chebe  la  a  motor  of  uovel  deaign.  built  almost 
wholly  of  maguallum.  and  having  niechnuicmlly-opeDcd  Inlet 
valves,  Doschelectrlclgnltlon,  and  an  improved  radiator,  which 
will  reciulrethe  carrying  of  only  six  cjuftrt*)  ol  water  for  a  IC 
h.  p.  motor.  Other  features  will  be  the  use  of  an  absolutely 
irreversible  steering  gear,  a  new  brake  mechanism  and  a  tight* 
ening  of  speed  gears  and  other  parts,  so  that  A  16  b.  p.  Vehicle 
wlEI  weigh  only  yya  kilos  or  less  than  y,ooo  lbs. 

An  eitonslve  Are  occurred  a  few  weeks  ago  at  the  works  of 
the  Speedwell  Electrical  Motor  Car  and  Cycle  Co.,  Reading, 
England,  by  which  they  were  practically  deatroyed. 

The  St.  John's  works  of  Mtarley  Eros,  and  West  wood  Mfg. 
Co.,  <^'oventry,  England,  have  been  acquired  by  H.  .1,  Lawson 
lu  tbe  IntercBta  ol  the  Dritlsh  2kIutDrCo. 
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THE  ROTTENBURQ   VARIABLE-5PEE0   GEAR, 

An  loffenJnuflvariable-Bppipd  gfar  exbttiit^Uat  tbereccut  eitow 
at  Ibe  Afrrlcultural  Hall,  IflllujEtou.  ts  berawttb  llluatrated.  It 
Lb  mnde  bjr  RotteoburK.  of  the  Patella  Wurka,  Falaley,  Tlie 
gear  conelstB  of  two  antomatk'stly  expansible  pulleja  con- 
nected bj  a  belt.  Tbe  drIrLiig  pulley  ou  the  motor  ehoFt 
iu  couatructed  wUb  exfVAtiilla^  iiml  dlitiluieUlDK  HptikeA.  »<>  ur- 
rajiKed  tbat  the  tanKt'Dtial  pull  ot  the  Orlvlug  b*lt  tends  to 
(Ae^rv^me  tbe  alee  ol  tbe  pulley,  wbHe  a  very  strong  spring  Inaide 
tbe  lattfiT  t«[idB  to  expnod  It.  Tbe  periphery  oi  the  pulley  Is 
made  iu  four  aeguieutB  ul  tbiu  ateel,  suitably  (!urv«d,  and  eai'b 
overlapping  tbv  otber,  Tbe  teaeluu  ot  tbe  sprjiig:  cau  be  ud- 
Jupted  BO  tbat  tbe  pulley  can  etart  cJuelag  at  a  certala  Qxcd 
maxiuiutn  load  upon  tbe  belt.  The  driven  pullej*  la  cnnatructed 
Id  a  Tery  BEmllar  manner  to  the  driver,  bat  the  artn«  wr  spokee 
are  tKi  artanKed  tbat  tbe  pull  of  tbe  bi^lt  tends  Ui  expneid  the 
pulW-y,  so  tbial  the  force  exPTted  through  tbe  belt  becomes 
greati^r,  hb  It  duea  In  bill  elimblNK^  so  ibe  one  pulley  contrat'ts 
—providing  that  the  pull  excwdi)  that  arraug^d  fur  tbe  Bprlug 
ti»  withstand.  The  two  pulteya  aev  la  tbe  ratio  of  1  to  3.3  to 
each  utb'pr.  Tbe  advantajijeB  elalmed  fii^r  Ch4>  new  i^cnr  are:  ( 1] 
By  setting  tbe  spring  of  tbe  drlv-itig  pulley  to  suit  the  mofit 
«fllcletit  tortiaeof  a  gl^en  Dictor,  tbe  niutor,  except  on  u  light 
ruadi,  wilt  driven  ear  a  given  ill«tauce  nitb  tlH'  HtnalleHt  exfjeu^ 
diture  of  energy;  (3)  TUk  driver  dties  not  need  to  keeii  on 
chaDj^Bg  the  gear  on  tm  umlulatiu^  rvjarl — Jt  seta  ItHell  to  auU 
tbe  gradient  i  \i\)  The  driving  pulley  does  Dot  allow  tbe  belt 
to  get  stack  —The  Motttr-Car  Jftucoui. 


A  nOTOR-CAR  AS  A  SURGICAL  DRESSING  BOX. 

Kfoui  a  KreHfh  contemporary  tbw  llhttsh  Mfdlcal  Journal 
culls  a  remarkable  instuncu  ol  bow  iJr.  Klelii,  while  riding  bla 
motor  far  in  tbe  ndghborhood  of  i^uble,  waa  able  to  be  of 
anifltancv  to  a  road  mender  who  was  Icuud  wrltblng  by  tbe 
wayB]d«.  On  dl«Diounling  he  at  first  sight  diBgnoBe<]  an  epi- 
leptic fit,  bat  after  having  had  tbe  sufferer  carried  to  a  neigh- 
boring faruistead,  he  discovered  ti  strangulated  b^rula,  Tbe 
syruptonaa  having  existed  for  some  18  hours,  and  every  ordl* 
nary  method  of  reducing  the  rupturt*  having  failed,  there  wob  no 
rwouree  but  operatloii.  The  patient  euuld  not  be  removed  ou 
account  of  bis  weakneee,  aud  as  his  condition  was  becnniEsg 
critical  there  was  do  time  to  return  (or  otnx-atheticd  and  anti- 
septics. On  looking  at  bis  nioior  car  It  suddenly  occurreil  to 
tbesurg^on  that  Jnlt  Iny  the  solution  of  the  dlUli'ulty.  He  took 
/mm  It  sunie  "cBtwuce''  (probably  the  Ka&oljnel.  and   washed 


the  Beld  of  operutlon;  be  drew  off  aome  water  tbat  had 
been  Condensed  In  the  cylinders  of  tbe  automoblie^  and  was 
therefore  presumably  sterile;  he  took  some  of  Ihv:  Ulcobol  car* 
ried  lor  the  lamps,  with  whk-b  he  disinfected  bls  hand,  and  tp 
the  dame  of  which  be  eterlllned  Ids  instrumeutaaud  commenced 
the  oiieratlon.  Alter  making  an  IncEslon  over  th&  abdominal 
ring  just  large  enough  to  admit  the  tip  of  bla  finger,  he  cau- 
tiously passed  along  It  the  blade  of  a  bistoury,  with  which  he 
made  a  few  small  cuts,  and  dilated  the  parts  with  tbe  otb^r 
finger;  tbe  hernia  was  then  BUcceesfully  reduced.  The  wound 
was  closeil  with  an  ordinary  ueedle  and  thread  sttrllfzed  In 
alcohol.  He  then  took  Bume  of  the  cardboard  and  cloib  which 
was  carried  to  repair  the  Joints  of  the  waterpljiea  of  tbe  motor 
car  made  theae  Into  a  pad  which  be  boHed  In  the  "ersence/" 
and,  after  It  bud  cooled, applied  to  tbe  wound  aad  kept  Inpoei- 
tlon  with  u  towel.  Twr*  days  later  he  returued  to  his  patient 
to  find  tbe  wound  healoil.— jTbe  A/otn/^fVir  JonrnA^ 


RECENT  FRENCH  PATENTS. 

VARUULK-sr'EKD  GEAR. 

ThLa  Invention  is  patented  by  Teste^  Moret,  et  Cle.,  and  Its 
principal  fetitare  Is  the  design  ol  tbe  friction  eintcbes.  Fig.  1  1b 
a  general  plan  view  In  section.  Fig.  2  is  a  side  view  of  one  of 
the  clutch  rings,  Fig,  3  shows  the  clutch  Hug  In  place  In  its 
shell,  ami  Fig.  4  Is  a  perspsctire  view  of  tbe  clutch  ring. 

Iti  Pt^.  1  m  Is  the  motor  shaft  on  which  are  keyed  tbe  bfgb- 
mpeed  pinion  b  and  tbe  low-Speed  pinioned  and  e  la  tbea?cle., 
Tbe  driven  gears  d  and  f  have  each  a  drtiri)  affixed  to  one  side, 
which  is  gripped  by  the  clutch  rlag,  and  shells  u  n  surround  the 
rings  and  are  keyed  to  tbe  shaft  h.  Tbe  clutcli  riug,  are  cut  In 
a  sort  of  spiral  turm.  as  sliown  in  Fig.  4,  and  one  end  bflB  an 
ear,  o,  which  rests  against  an  adjuetahle  screw  t,  while  tbe 
other,  which  Ls  wedge-shaped,  is  acted  upoti  by  the  short  arm 
of  the  lever  1.  As  Seen  In  Fig.  3  the  tnovet&eltt  of  this  short  arm, 
which  Itself  IB  of  wedge  ebappd  section  toward  tbe  centre, 
forces  tbe  ear  p  to  move  so  as  to  tighten  the  ring  on  tbe 
drtim  ]. 

A  double  cone  or  thimble  k  oF  the  usuul  sort,  shlfteil  by  the 
arm  r.  causes  tte  ooe  or  the  other  clutch  to  engage,  and  In  Ita 
middle  position  both  clutcbes  arc  fre%r.  Tbeclutcb  fnrthe  high- 
speed gear  is  made  somewhat  smaller  than  the  other,  thus 
ecoDumlxlng  In  weight. 

EXFLOSTON  MOTOR, 

I'ateuted  by  Gustave  Gobron.  This  fs  a  two-cycle  motor 
whose  leading  feature  fs  the  d^gu  of  the  piston,  which  Is 
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fi.rratige'il  to  dliect  tbt*  entering  column  of  mlxtore  ap  tn  th^ 
centre  ol  tbe  cj'llnder,  wbile  the  exbauat  takes  place  below  anij 
on  batb  »li]ei.  In  the  drawings  la  the  liiJet  port,  d  the  tranBffr 
jiaesdge',  and  e  (Jost  visible  on  ellber  elds  of  the  cnne  at  the  top 
of  ttae  pleton)  in  one  Qt  the  %wo  exbauatport«.  Tb^head  ol  tbe 
piBtoo  li  rormed  wtth  a  paesaK«  K  IQ  It*  tadlnic  In  a  ci>aleal 
openlPK,  and  after  the  exbauBt  has  taken  place  tb*  lortber 
do*  Q  ward  move^ment  ol  the  plutOO  cauWQ  tbe  passage  g  tD 
nglBter  nith  the  upvnln^  up  of  llv-p-  transfer  passage  d,  which 
permltiA  the  Ire^h  charge  tu  pasH  from  the  crank  case  lDt<]  the 
cj- Under, 


fiiiwi.. 


AlthaUgh  the  Jump  Bpark  uictlitHl  is  thp  must  largely  used  to- 
day, c>D  bccoddT  oflteelmpllcItT,  it  vrould  be  universallj  uaed 
tn  prvfefftitf  to  the  contact  and  wipe  spark  methodB  If  It  were 


^'^, 


|Cfi£STl 


v< 


The  axis  of  the  cylinder  1h  offset  Iruni  the  axis  of  tbv  shaft.  In 
flccrjrdHnce  with  a  ratbeririirloLiB  ideu  of  the  Invf^ntur^B,  that 
some  power  la  thereby  anved  on  the  upward  or  copiprfKelcm 
Btro]i^.—WuntratfotiJiftorn  f^a  Fr&aee  AutomuMle. 


THE     CREST    "INDESTRUCTIBLE"    5PARKINO 

PLUG. 

TheCreet  MaaufactiiriuKCo.,  ofCamhrid^port,  Ma«»,,  mat]- 
1llnctut*r8  ol  CreBt  motors  for  aut'OnioblleS,  are  putting  ou  the 
market  a  radically  new  design  of  aparkliig  plu|:,  that  la  Aut 
flffecied  by  lieat  anul  eipflnBlun,  and  W  unbreakable. 

After  a  conaldtimbie  eipetis*  In  vx  perl  men  tln^  with  the  best 
pureelalD  of  for^lf^i  mtmufncturt',  they  hav^,  111  rough  tlie 
aaBlatanue  ol  a  well-known  cbeniI>Ht,  discovered  a  new  mateiijii 
lliat  is  untii"v>akabk  by  heat  or  pxpansloii.  They  have  had 
thcMCBpurkltig^  pings  in  uh«  fora  longtime  on  tbelritiiitore  wltli- 
out  any  reports  of  fwlturfM,  oiid  havo  dw^ldwl  to  iutrodiiL-e  tht-in 
to  "jtluT  inn.nofa*iturera  and  users  ul  other  makes  of  motors^ 

It  Ib  well  kiKiwn  thot  the  sparking  plug  Is  a  delicate  piece  tpf 
mschiinlHtn  and  gives  conKidtri'aljlc  trouble,  and  the  failure  oT 
raotors  can,  AH  ft  rule,  be  traced  to  the  failure  ut  the  plugH,  aod 
for  this  reauou  all  uutomoblllstM  art  CiHiipi^lIcd  to  carry  one  or 
two  spnre  plugs  In  their  fell. 


not  for  the  troubles  of  tbe  plug,  with  its  liability  to  crack  with 
the  liittniae  heat  of  tlie  motor,  Hhort-clrculUog  the  Heronilarj 
circuit. 

The  material  usud  In  this  plug  Is  a  perft?ct  ekctrical  non-con- 
dut'tor,  aod  does  not  expand  under  lut^use  beat.  It  Iq  toDgh, 
and  not  brittle  like  porveialu.  The  sparking  plug,  aa  shown  In 
the  cut,  conKJHts  of  a  shell  of  steel  having  a  thread  at  one  eod 
to  wcrew  in  Xhf  oriOct  of  the  cliumber  of  the  motor. 

The  plug  proper  conslatR  of  n  light  cone  of  this  new  tnatertnl, 
which  i^  Inserted  In  the  steel  plug.  This  cone  fite  tlgbi  in  the 
shell,  ijinking  a  gart-tlgbt  Joint,  without  packing,  unlike  alk 
other  funnaof  apiirking  plugs,  as  they  use  paeked  jolntB,  which, 
In  the  hards  of  unskilled  pereoii»,are  apt  to  cause  failure  la  the 
working  ol  the  mutor.  Through  tlUs  cune  a  wire  le  parted, 
terminutlnf^  at  the  hnttom  ol  Che  plug  tvltli  an  enlarged  hend. 
A  platinum  wln>  Is  Inserted  In  the  body  of  th«  steel  shell,  the 
Bjiork  ]iini|iirig  ncroHg  iietweeo  the  two  p  'IntB. 


THE   FRIEDHAN   AUTOHOBILE, 

TheFriedmnn  Automobile  Co.,  2,46-24f)  Carrnil  Av-f.,Cbirago, 
Hmd  u«  a  pamplilet  d«ecrlblng  their  machine,  which  is  Ulu?- 
Irati'd  herewith-  The  motor  develops  3  b.  p.  and  has  two 
opposed  cycliudere  of  the  foar-cyele  type.  The  water  tank  Is 
located  overtliereArdiivIng  wbeeland  holds  G  galloug.  Circula- 
tion Is  by  gravity.  The  drive  la  friction  al»  with  reverse.  The 
wheels  are  3Q-Ju.,  wJtb  ^Mi  and  3-in.  tires,  and  the  wbole 
weighs  550  lbs,  Jump  spark  Ignition  la  used,  and  the  gasoline 
tank  holds  >"  gallons.  A  mnximuru  speed  of  2>'>  miles  on  a  level  Is 
claimed,  and  the  company  Is  selling  the  TBblcle  at  a  very  low 
price. 
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The  Auto-iVIanufacturiDgCo.tUt  Phlladelpb[a,lia8  be«D  Incor- 
porated. 

Ah  automobile  ctub  has  been  orgaDEzMl  at  Syracuac.  N.  Y., 
with  1!)  niecnbers. 

Th^K  \b  talk  [n  Chicago  of  r6')ulrl[ig  all  motor  vehlclfe  tbere 
to  be  ef^iilpped  witb  teuderB. 

The  Locomot>Tle  Traction  Co.,  or  New  York,  baB  been  Incorpo- 
rated Id  West  Virginia. 

Tbe  Wood-Qleaeon  Mocor  Carriage  Co,  bai  been  Incorporated 
id  Klttery,  Me.     Capital  $500,000. 

The  Altliia  Aatomohlle  &  Power  Co.,  Of  New  York,  has  been 
Incorporated  iiiider  [Jelaware  lawe*    Capital  4500. 00l>, 

Thfloameof  tbeSlaymaker-Barrj  Co..  ConnelJHvilie^  Pa.,  liQB 
beea  cbaoK^Hl  to  tbe  Baldwin  Automobllic  Alanufacturing  Co. 

The  Cblca^^o  Carette  Co.  Intends  to  replace  Its  preoent  equip" 
iQent  with  motor  vehldea.  ami  wILI  gWe  both  itteatu  and  elec- 
tricity a  trJul, 

Complalnte  of  (a&tddvltig  bare  led  the  dlrwjtora  at  the  Boule- 
vard AiatMilatlon,  Syracuse.  N.  Y.,  to  eooelder  the  advisability 
of  barrlQK  motor  i-arrlagea  from  the  Boulevard. 

The  AQtomoIHle  Club  nf  PhMnd>'liili[a  hna  been  cbarter()fl.  It 
hAB  DOW  4^  members,  nn'!  n  committee  Iiuh  been  appointed  to 
And  a  suitable  site  Tor  a  clubhouse  and  stable. 

Bridgeport^ Conn.,  will  have  autoinoE>tle  races  on  the  open- 
ing ilaj  ol  the  State  Fnir,  Sept.  34,  Instead  or  bicycle  raera. 
Two  tbouaand  doUare  will  t}e  gtven  In  purBen  and  prLzea. 

The  Newark,  K.  T.,  offlclaU  huTe  dectdei]  that  an  automoblte 
Ib  flubject  to  tbe  same  law  aa  traction  eiiiflae.  and  should  be 
preceded  by  A  ivati.'hnian  en  eighth  ot  n  mile  ahead.  Automo- 
blllstsBhouk]  take  warolag. 

An  electric  carriage  in  LosAnEeloH.Cal.,bttppen)qg  to  strike  a 
dellrer;  wagou  broadatde  on,  overturned  tbe  wagou,  climbed 
over  it  and  resumed  Its  course  dtk  the  pavement  (ho  It  fa  re- 
ported) without  damage. 

Col.  Re'nanl  tinn  Invented  a  light  motor  Tor  military  tracttna 
wlUeh  Ib  To  Iw  trie*]  In  the  coming  French  Aruiy  mameuvree  on 
the  plain  tit  Beauce.  It  has  n  m^w  feature  Iti  a  atlfl  spiral  coup- 
ling lor  tS*e  waeroni",  pernnittlliM;  the  motor  to  haul  tliirt.v  of 
tJiem  on  a  irindlng  road. 

The  authnrltlee  of  Y'oufeem.  N,  Y..  have*  decided  that  a  bnjier 
lleebse  iMued  by  the  local  Inspectnr  wilt  be  requlrxpd  of  all  opcr- 
atore  of  ateam  carrlagcfl  within  the  city  llmlte.  Aft  many  of 
Ch*«e  Tehlclea  are  bow  opernted  uadpr  llcenm-a  laeued  by  New 
Vrnrlt  Inspectors  It  la  likely  that  a  protest  will  be  made 

A  collection  of  military  automobiieB  le  to  be  tthown  at  the 
Pari4  Exhibition.  These  will  Include  poRtnl  and  telegraph 
'  cftrv.  omnlbuRe^  for  pp'r^oiinelicare  for  tbe  commander  and  hl^ 
aiafl.motocjcleiB  lor  carrying  dispatches,  medlcfll  wheoub,  etc., 
ajB  well  as  beavj  tra<:tlon  enginea.  As.  a  nilo  army  HUtoinoblies 
arepatoted  gray. 

A  mombeF  of  ihe  Automobile  Club  of  America,  one  ni  whose 
tirM  lately  enfltnlned  a  bad  gash  from  a  liraken  bottfe  whIFe 
near  Woodhaven,  L.  I.,  patched  the  cut  after  the  local  bicycle 


repairer  bad  given  It  op  in  despair  by  uBlng  a  aectlon  cut  from 
the  Inner  tube  ol  tt  bicycle  tire.  The  rubber  tube  Juet  fitted  the 
inside  of  tbe  carriage  tire. 

C-  S,  HeuHbnw  will  enter  a  De  DSoii  volturette  In  the  Bridge- 
port PoaC  and  Vniefrrstm'n  aulomobllo  parade  on  July  4,  and 
will  also  bring  three  tdtidem  racing  ma^^hlnea  with  De  Dii>n 
'  motors  which  ivlll  appear  In  the  parade,  and  In  the  altemoon 
will  partSclpnte  |n  a  one  hour  paeed  race  at  Pleasure  Beachi 
and  probably  also  la  a  five-mile  motor  iJindem  race,  al  which 
an  attempt  will  be  made  to  lower  the  record.  J.  A,  O'Urien,  of 
Bridgeporttha«  uffej-eil  n  Hilvercuii  for  the  best  ntUe  made  by  an 
automobile  at  Pleasure  Beach  on  that  day. 

C.  J.  Field,  tbe  vlice-pr  eel  dent  and  general  manager  of  the  I>e 
Dlon-Bonton '*  Motorette"  Co.,  has  juBt  returued  from  a  utie- 
ceaaful  trip  to  Paris.  He  has  cloecid  arrangements,  with  Mr. 
Sklnner'a  aafilstance,  to  control  the  De  DIon-Bonton  &,  Co.'s 
patents  for  this  country,  and  the  "  Motorttte"  Co.  will  com- 
mence at  once  the  manulacture  of  thy  motor  vehleles  of  the  l>e 
Dion  type  Jn  thla  country,  and  the  sale  of  the  De  Dion  motors 
as  the  Sole  general  agents  and  llcptiaed  manufacturers  for  the 
ridted  Staffs.  In  noxt  week's  issnewe  will  give  tbe  lull  details 
of  thlBdea].  Mr.  Field  has  brought  back  with  htm  a  foil  line  of 
the  De  Dion  '•  Motnrettefl  "  tiH  feniuplefl,  etc. 

There  have  been  several  races  of  late  between  owners  of 
motor  carrlagBB  In  tbe  etreets  of  Newton^  MaAB-  Owing  to  the 
atrictncsa  of  the  police  In  enforcing  tbe  npeed  regulations,  an 
early  hour  boa  been  chosen  for  these  racea.  they  being  run  off 
bL^tween  ."j  and  6  a.  tn.  The  rlderd,  many  of  whom  are  Harvard 
BtudentB,  have  Bnpposed  that  no  ob|iect1on  would  be  raised  to 
this,  aud  there  has  been  no  effort  at  secrecy;  but  complaints 
were  made  by  aeveral  cltlxens  on  the  announcement  of  one  race 
recently  and  the  police  had  no  optinu  but  to  stop  It.  Two  or 
three  rfdera  were  arrested,  and  unless  an  adjusttnent  of  tbv 
difference  be  found  the  rftcern  niiiy  have  tn  gn  somewhere  elee 
for  future  aport. 

nOTOR  VEHICLE   CAPITALIZATION. 

Tbe  formation  ot  nntomoblle  companies  luia  been  bo  frequent 
lately  that  tbe  flunoubcement  attracts  no  attention  now. 
Within  tbe  paat  »ix  months^  however,  a  marked  Increase  in  the 
uauul  number  of  incorporations  has  been  noticed.  It  Ea  eeti- 
matcd  that  tho  number  of  such  companies  having  a  corporate 
eslBtt'Dce  uudcr  the  Jnwa  ol  New  Jeraey,  Delawari',  West  Vir- 
ginia and  other  charter-making  Kjtatee,  la  conslrlerably  over 
500.  New  York  City  find  the  Eastern  States  seem  to  be  the 
favorite  tield  fortkese  Inventions. 

The  comhineii  cnpitalljatlon  of  alt  these  companlee,  aa  taken 
from  the  records  of  the  dltfereat  States,  is  approximately 
JSOO.OOO.OilO.  and  St  Is  conceded  represents  little  more  than 
the  paper  on  which  It  In  written. 

AuthtjrltJes  familiar wUli  theautomobiieBltuatloD  state  that 
there  (ire  only  ftl  concerns  which  are  actually  engaged  In  the 
manurncture  of  automobiles  for  sale-  The  total  amount  of 
capital  Involved  in  the  niatiufacture  by  these  concerns  does  not 
exceeds  10,0UO.OO(t.  The  balance  of  tbe  capitalisation,  about 
$490, 000, 000,  represented  In  the  chartered  capital  stock,  rep, 
reaente  the  hopes  nf  the  inventora. 

In  addition  to  the  large  number  of  coucernB,  of  wlilcli  there 
Is  a  Btnte  riKord,  there  tfl  a  Btlll  larger  number  which  exists  hs 
cnpnrtnorsliipH  or  firms.  Tbe«c  i^ompanlea  possesri  pntenf»  of 
mechanics  who  have  been  studying  tbe  movement  with  tbe 
hope  ot  irlvlng  the  World  Bonne  Hew  invention. 

The  fonnniTCiAVa  Informant  fttrttea  that  there  la  hardly  an 
inventnr  nf  any  prominence  who  la  not  more  or  jess  engaged  In 
perfecting  the  automobite.  At  tbe  Patent  Office  In  Waahlng- 
ton  the  nppllcattoitB  (or  patents  on  different  pnrts  of  the  auto- 
mobile are  so  DnlneroUK  that  It  excei.'dB  the  activity  which 
existed  when  tbe  bicycle  lieann  to  make  Its  appearance  In  gen- 
eral uae.— Tie  .V.  1'.  Cotiiuivrffui. 
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MOTOR  VEHICLE  PATENTS 
.-.  .-.  OF  THE  WORLD  .-.  .-. 


UNITED    STATES    PATENTS. 

650,833— SI eerlDg  MechfttllBtn  farAutotnobllw.— H,E.  Heath, 
of  WIudBor,  Conn.,  asutKnor  to  the  Eildy  Electric  Mfg.  Co.,  of 
Bam^  place,     JoneTi.  l&OO.     Applkalion  filed  Jan.  17,  laOO, 

A  serieB  Of  cam  raovementa  for  fiwivylitij;;  tbe  steering  axles. 
The  cams  are  euppoMul  to  be  BelMotrkliig,  ftn*]   the  drawin^B 
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650,840— «t«riug  MechuHiam  for  Motor  VehldeH.— H.  B. 
Heath,  of  WindBor,  Conn.,  flBslKpyr  tn  tJie  Eddy  Electric  Mfg-. 
Co,,  of  eame  place.    ,Iudl' ."*.  1900.    Applleatloo   flleil  Nov.  lu, 

This  Ib  a  posFer-Bt*ering  devle*  far  heavy  waifoofl.  Tht'  front 
axle  1h  airan^d  with  a  fifth  wheel,  and  ia  turned  by  an  iade- 
pfodpnt  electric  motor,  10,  nictnating:  a  worm  ani]  wheel. 
Attachetl  tn  the  turntable  or  fiwiVelltig  portloa  ut  the  fifth 
wheel  [b  a  contruiler  switch,  ehnwn  at  11  (bt^,  3),  provide<i 
with  contactH  13  and  a  neutral  mldiHe  portion  where  n«  con- 
tact  is  made.  The  contact  arm  14  Ih  roovied  over  th^Be  con- 
tactfl  by  the  hand  lever  21.  and  the  current,  tlowlug  vln  aald 
contacts  thron^h  the  motor  10,  causes  the  trout  axle  and  tiiro- 
table  to  be  Bwlveled  In  the  eori-efl ponding  directioO.  Thia 
motloD  of  the  tumtahle  carriefl  the  Bwltch  11  with  it,  and 
when  the  neutral  poBition  i4  reachetj  the  elri'uit  Is  broken  and 
the  i:iirr«ut  ceaiK«  to  energlu:  t]if>  motor,    A  tui-n  nf  the  band 
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le^TF  21  In  the  opposfte  fiense  cauflra  the  axle  to  be  awl^eled  Ln 
the  other  dEr«ct1on.  Wheu  the  hand  lever  1b  released  the 
Bprlnifs  82,  :22  teml  to  draw  the  switch  arm  Into  the  ^tralgbt- 
ahead  position,  which  i^  tlierefore  automatlnaily  malutaJuerl. 

K31,0*)2— Itlternal  CoaihuBtion  Engine.- Alfred  Adamaon,  cif 
Lynn,  MnKB.    June  5,  11*00.     Application  tiled  Oct.  li,  1S9'J. 

A  two*yele  engfue  with  separate  puroplQg  cylinder,  and  a 
low-prcaeare  cylinder  for  prolonged  expauaion. 

651,197— Motor  Ciir.— >Iean  Alolas,  of  London,  Eng.  June  5, 
lOOO.    Application  filed  Mwrch  0,  IS&t). 

In  thin  invention  the  ftfth-wlieel  takes  the  form  of  a  large 
tUTOtalJle  or  circular  pls-tform  g.  guEded  by  a  flSiPd  ritjr  k.  and 
Hupportiue  the  weight  mt  the  vehicle  fiii  rollers.  Fig.  1  is  a  Hide 
view,  and  Fig.  :^  Ib  a  tront  view,  partLv  i"  BectioD :  a  Ih  the 
undertrame.  which  has  lour  lienringa  h,  two  for  each  of  the 
ftxlCMC  r.f  the  driving  wheels  d.  these  two  axles  being  CMn- 
liect*d  ihriiuj^h  a  dlrtereutlal  gear  e  of  urdinarj-  kind.  At  *ach 
end  uf  the  nufJcrlramt  a  there  Is  a  i>edeBtal  f,  wLlcb  siipporis 
a  clR-uinr  plaiform  g  lor  the  driver.  In  the  pedestals  f  are 
bL'-aiiugB'  fur  the  ends  of  the  shaft  b,  which  may  he,  oe  Hhawn< 
a  crankelnntt  having  a  pair  of  crankH  worked  by  a  pair 
ol  engines,  or  may  be  the  Shaft  of  an  electric  motor  without 
cranks,  the  eaglnea  or  motor  twing  carried  by  the  platform  g. 
On  the  middle  of  tbla  elmrt  Ia  l^jced  a  pinion  l,  which  genre  with 
teeth  on  the  periphery  of  the  box  which  JncloseH  the  dirferentlul 
gear  and  hat:)  beaiinge  for  the  bevel-pinious.  The  ring  k  \» 
carried  ua  apringB  1,  retitlag  oa  the  pedeatalB  f,  and  It  3ias  part 
of  Its  iaternal  circumference  toothed  to  gear  wilh  a  pinion  m 
on  a  vertical  steering  Khaft.  The  ring  tc  la  attaclied  by  Qngie- 
bracketa  n  to  the  frunt  of  tlie  omnlbue  or  vehicle  which  St  Is  in- 
tciidt'd  to  draw.  The  rollers  o  p  gnlde  the  platform  g  hnrizoa< 
tally  and  vertically  as  it  revolvea  within  the   ring  k.    Ou  the 


asiH  ul  thi*  roHerh  p  Jifo  liookfi  i|.  wtfi^to  eiigflje?  over  a  rib  pru- 
jeeltn^froiu  tb^  rlii);  k  and  prevtint  It  rrotn  b«dng-  raised  too 
tiljfh  by  tlie  aprln^s  1. 

fi51.21*^— Gna  Engine.— K.  W.  Toedt,  of  Hambarg,  la.  Jttne 
5,  iKOtl.     AppUcatloti  flleil  Auy.  5.  181)9. 

R.'il^3S7— CJaa  or  Petroleum  Ed^tip.— Htiiry  Cruuatl,  tit 
C'llchy.  Fnince,  Juue  5,  10(M),    AppHcatlon  filed  Jan.  8,  18W0. 

Thf  oblret  of  tliirt  Irivttitloji  Ik  ti>  increttfle  the  poww  of  explo- 
Ki<jii  englnoe  by  riitrurluclnjir  tnto  the  eyllniUTs  a  larger  iiunatlty 
of  niExtur?  CtiHn  wnirltl  he  <1rftwn  tlierelnto  by  suL'tloii  HSfiMe, 
T«j  tliie  encJ  a  twtHcyllutffr  motor  of  tlie  oppoBM  type  |h  pn-- 
fcTrwl.  with  both  pistona  apprtiacbinK*  the  crank  nhoft  and 
receclInK  frum  It  BlJiJUltiineiHiHjy, 

Tlif  (ijiELire  Hhrjwa  mi  lm'l<*»M'il  (.Tunk  case,  with  a  supply 
vnlvp  K  rjjtifiiliis;  into  It.  and  a  trantslfM*  valve  tJi  leading  from  it 
to  a  transh-r  plpif  Ti,  wlik-h  leads  to  the  Inlcl  vnlve  A^  of  tlie 
cylhiderC*.  A  Blinllar  trnusttr  valve  and  pijje  carry  tUe  mix- 
ture, on  alternate  revioUnionH,  to  the  eylindtT  C*.  Ab  botb 
plHtone  nuive  out  and  la  tuftother,  It  ts  obi'loutt  that  a  d«i]bli> 
fbarice  will  b**  druwii  Jntft  the  crrink-cBt'e;  and  as  while  one 
cylinder  Is  drawing  In  ttH  (reeh  chance  an  explosinn  stroke  Is 
taking^  ]»hw*  In  the  other, evidently  the  mixture  from  tlie  crarik- 
caK'  will  find  lt«  way  only  v>  tho  deetlned  cyUtid*i'.  whlcb  will 
Iherertire  take  Id  Ireeh  mixture  till  an  eqiillSbrtum  ol  preHHUro  la 
pHtabllsbwJ  betweeu  the  crank-caee  and  the  cylinder. 

G51.317— Engine.— C.  W.  W^Ihb,  of  Xtw  Yorkt  N,  V,.  aaaiifaor 
of  tmiNball  t'l  AnjniHt  Mif^tx,  nf  B«nif  place.  June  +j,  IBOO. 
Applk-atloTi  niwi  Jnn.  Ifi.  IHBV'. 

ThiB  i^  a  device  for  feeding  oil  to  the  Beveral  pyllndtTS  ol  a 
nmJtl-cyllnder  en^ne,  and  to  niX'ompliBli  this  without  the  a8»> 


Bttl^SlT.    Ekoike. 

tilunj^r  Q  Is  arraiic^d  ho  as  to  dpiiver  as  ra^ny  doiiWe  HtrffkfH 
4li]rint£  tlie  complete  c.vclo  or  thp  eni^np  as  tliere  aro  cjllnrlDix 
CfJlij>li?d  ttigetber — In  thiw  cnne  two.  An  rejin^fnted  1q  the 
drawlngB,  uu  wceiitric  Ci  1h  mounted  on  thp  crajik-shpft,  nrtd 
lU  rodC^  isciHinect^t  to  the  ruiddle  jolat  ol  a  pair  of  to^sle- 
levers  Ci.  One  end  of  the  pnir  of  tu^Ele-levers  U  plvoteil  ftt  a 
fixed  poiDt,tind  the  other  is  connected  to  one  end  of  ali^H-crank 
(e%'orci.  It  u-lll  Im)  twen  that  the  [orward  niovenicjit  ot  tlie 
"•wntrlc-rod  rucke  the  bcU-crauk  Ipver,  as  doe«  alao  the  return 
■etneiit.  bo  that  tlie  bell-trank  lever  rf eel  vee  two  niovptonotn 


loT  each  rotntlon  or  the  crank'Shart.  A  rod  c^  Is  PonnottiHl  to 
llie  lever  t-' ami  Cttrrles  a  Hat-racwl  3iat  e',  which  roflt«  upon  an 
iticlhiee^.  Wken  the  eii^ne  \n  rdtitlltijf  fl(  normal  epwd,  the 
end  of  the  rod  c^  etrlke^e  the  enrl  of  a  tongue  f,  \%'Llch  \s  opera- 
tive!; connected  M'ltli  the  puiup-plunger  and  actuates  tlie  «iame; 
but  when  tli{>  engine  Ih  nianlnK  too  fai^t  tbe  inotni'Atiitn  Of  the 
rod  and  the  nut  us  the  iatter  travfle  up  the  incline  will  throw 
the  end  of  the  rrjd  nljove  the  end  ol  the  tonffue  and  the  plunger 
wllJ  be  iinaftreted.  A  retarder  maj-  l»e  curried  It.v  an  arm  ex- 
tended  from  ih*'  tiell-crank,  aa  lnijkate<t  at  c';  to  bear  upon  tlie 
rod  C^  and  prercnt  tbe  aami?  (roiri  Hying  up  too  far  when  tile 
enf^ne  i^t!  running  vt-ry  taet. 

Ab  Btat«(],  the  puui|i-i\vUMder  ii»  connected  with  the  pevei'ttl 
single  PDicSiie**;  ami  the  efTectlve  uiovwpent  ol  tLe  pump  Is  bo 
BTranged  in  the  ]»artii'ularco7istruetlou  shown  aa  to  take  place 
as  each  piston  reachea  the  Jorward  limit  of  Ite  utrokc.  at  which 
tStne  the  eirhaunt-poTt  a'  httP  bettn  opened  hy  the  forward  niove- 
m«ut  of  the  piston  B  heyond  It  and  the  pj-esBure  in  the  engine- 
cylinder  hQB  fallen  practically  to  sero,  so  that  thfte  la  no  iincb 
preBBura  to  i-eslst  the  How  of  the  oil.  which  Ifi  then  delivered 
into  the  cylinder*  At  the  eame  InHtaut  the  preaBure  in  the  other 
eti^ne  cylinder  or  cylltide™  \n  fturtldeatly  great  to  ahut  oft  tin- 
dellvf'ry  of  oli  Into  the  Hanii-.  It  follows,  therefore,  that  the  oil 
or  other  fuel  Ik  delivered  only  Into  thiit  Cylinder  whii:ll  Id  in 
readiness  to  receive  it  and  at  the  instunt  when  It  Is  rwiu*red. 
TliclujectloH  or  dellTery  of  the  futfl  doea  not  necefwariiy  take 
place  at  the  instant  of  the  oiH.>iilnj<  of  the  eKbaunt;  but  ae  tlie 
fuel  toMoivB  from  ther^^latlog  device  the  path  of  letiet  reBlet- 
nnce  itoth  cylinders  may  be  under  pnresure,  tfaoagh  uot  under 
the  same  preaaure.  Fi^.  3  Ib  a  detail  of  tlK"  valve  H  at  the 
point  where  tiie  oil  Ib  injiected  Into  the  cylinder. 

fini, 323— Motor  Vehicle.— T,  B.  Ihjoley,  of  Maiden,  Mhk«.. 
aMlgrnor  to  E.  D.  WIffjcin,  trustee,  of  Uaston,  Masfl.  June  5. 
1900.    Application  fileiJ  Jan.  lii,  1900. 

fir.a.OflJ:— Wheel  Tire.- Paol  Weinholt,  of  St.  LouIb,  Mo. 
June  19,  XSJtiO,    AppMcniiiin  Hied  April  I'J.  1H(h). 

CAN  TOU  8ET  US  NEW  SUBSCRIBERS  7 

Any  of  our  subscribers  who  are  wiUlng  to 
solicit  subscriptions  for  The  Horseless  Ace 
from  their  fellow  townsmen »  are  requested  to 
communicate  with  the  Editor. 
Subscrii^ers  wno  are  willing  to  act  a& 

LOCAL  SUBSCRIPTION  AGENTS 

for  The  HoRSELEab  Age,  on  a  commission  basis,  are 

requested  to  communicate  with  the  Editor. 
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Advertlsemeota 
loserttd 
Under  Thii  Head- 
ing at  52.00  an 
lacb  Eor  Edcfa  Isaucn 
Payiblr 
In  Advance. 

SPECIAL 
NOTICED 

P  FOR    SALE. 

A  DBw  Stanley  Stabdan)  MOBILE,  just  rwdy  to  ship  from 
I  fiictory  it  Tarrytowo.    »750.00.    Must  sell  to  close  partnt-rehlp. 

M.  THIEL.  934  A«h  Street,  Philadelphia,  Pa. 


FOR  SALE, 

••LOCOMOBILE,"  flrot-close  condition.     AddreaB 

S.  T.  GEAR,  J217  Main  SU  Hartfordr  Conn, 


^  FOR    SALE, 

8%  borBfl  power  WltiUm  Phaeton,  In  flrat-ciiase  cordlUod. 
Front  wheels  S2  Inch  diamt-ter,  3  inch  tlrea.  Rear  wheets,  36 
loch,  "Rlth  i  iacti  Ur«g.  Extras,  oQ>e  D(^w  4  Inch  tire ;  one  3  Inch 
tins;  full  8Bi  to<ile;  earriagt^  lamp;  two  extra  sprockete  for 
high  speed;  chain  and  sparker,  Hei»vl]y  Insured  ugalDSt 
lUbtUlleB  for  damagine.  Policy  expires  1901.  Prlo^,  $676  00, 
P.  O.  B,>    Might  excbaoge  (or  steam  carriage,     Addrese 


■ 


VINTON,    carti  HoRSEUEPH  A*m: 


THE  undi^rslgDfid.  being  fulerested  In  the  innuufaoturH  ot 
automoblloa  In  Franoe,  am!  now  visiting  Amerira,  will  Iih 
Vieaaad  to  receive  calalogUM,  of  different  uutomobiles  und 
acco66ories  thereof,  such  8*  might  iind  a  sale  In  Europe. 
E.  Fbishtb,  KilUdale,  Mfch. 


AWINTON  Phaeton,  late  model;  superior  eHgliie;  rtn-ord 
for  apoed.  Owner  having  orderal  two-fiBatpr,  will  sell 
for$*t7o.  Oppoitunity  to  testfulliy  In  New  York  City.  ImmB- 
'Jlaie  delivery.     Address  L.  X.,  oare  Hokheless  Aa:^. 


DRAUGHTSMEN 

Want^  for  a  large  Automobile  Company,  several  competeut 
and  experl«^D<:ed  draughtsmen  In  light  automubJle  vi.'hlcle  con- 
structlon,  and  one  experienced  in  bicycle  i-onat  rue  lion  aa  well. 
One  with  eipi(?rience  In  Tohielo  body  deHign  and  oonetructlon, 
Addr«aa.  staling  eiperienee,  ealary  eipeiftod  and  wheo  Itiey 
'•ouid  oommt*noe  work. 

MANAGER, 
Care  Hoknel»«  A<»e,  150  Naesau  Street,  New  York, 

AUTOMOBILE  FRAME  FiniNGS 

Complele  Beti  ot 

TtlC  "DCEW"  5TCCI  CA»TINa» 

In  the  Rouch  or  MxctiLncd.       Writ«  tar  Price*  »ad 

DcBcnption. 

a  T.  COVERT        -       -      LOCKPORT,  N,  Y. 


You  can  get  no  better  Vehicle  at  $t500. 

A  St.  Louis  motor  eaniage  "ranalioiit,"  good  a£ 
new.  only  »5(>0.      S*^  '^-pftg*^  ad-      F*'  ^^^  ^y 

A,  L.   DYKE,  32J5   Wiihiogtoo  Avenue,  ST,  LQUIS,  MO. 

Mufflers   That   Muffle  VHhoiit  Back.Prggury 

Pri«ee  Less  Than  Half  What  Screen  Costis  In 
Old  Style,     Writ*'  fvr  Particularfi  to 

MTL-HS    PIRE    lAiRBMOH    CO. 

121   LIBERTY  STREET.  MEW  YORK. 

Pay-Roll  Figurinq 

la  en»j  nut]  Hare  with  Uie  "'EniH  Wnfitf  Scnlp  Ho»ril,"  whk-li 
Ktvpfl  iDHtMUtUr  tliw  wiLfCPB  Uir  uny  niuntier  of  tioiirB  (rniTi  r. 
DilnuleB  to  2  wecke  nt  «i>y  fnlt-  Havi- fljnired  fur  fllHIerpiit 
■w«v«  o1  pnjina,  fU.,  liourly,  ilaUy.  wwkly  ur  bl-ww'k'y. 
Prti-e,  $3.00.  Eipreft*  i^reprtld.  Hvnd  tor  cfrcultir  and  let 
I]*  kuow  ynur  wiinw, 

ELLI5    MFO     CO.,  suuon  c,  Grand  Rapids,  Mich. 

Gasoline  Bicycle  Motors 

Complete  Sots  Cjisiings  With  Fnll-Slze 
Wiirkiiig  Drawtiigb. 

ftOUAH  on   MACHINED.  ALSO  FINrSHCD   MOTORS- 

LOWELL  MODEL  CO,,    Boxm    LOWELL.    MASS. 


Cylinder  Castings  with  Flanges. 

Al30  Complete    Sets   of    Castings   for 
I'i,  2v;,   3>4  H.  P.  air-cooled   motors. 

SMITH  MOTOR  CO. 

54afl((56M.acE.R.  R*  Ave,       •       -       NEWARK,  N.  J, 

AUTOMOBILE  RUNNING  GEARS. 

ro^  THC  TRADE. 

We  Make  Two  Styles 
Complete  with  Springs 
and  Wood  Wheels. 

WRITE  FOR  PRICES. 

H.  F.  BOBBEIN  &  CO..  IJV'ro-J.r-'o"" 

Working    Blue|)rint» 

Of  a  3  n.P.  Jacketed  Ga:wlfi>e  Hotor* 

Erary  aecesBary  dimension.  Nine  Bheete  or  drawtngBt 
mostly  full  eizo.  This  motor  was  recently  designed  by  one  of 
the  lea<iing  gasoline  motor  vehicle  inventora  In  this  country, 
and  we  offer  thu  prints  by  special  arrangemeDt  wlih  him. 
Price,  postage  prepaid,  $5.00. 

Our  duet-proof  dlfferentlai  gear  la  now  ready  and  in  stock. 
Oompoallion  bevyl  gears,  steei  plnionB.  Any  eize  sprocket  fltteti. 

Aut<jnioblle  rrame  tittioge  In  stofk,  and  ready  for  delivery. 

P.  J.  BERLO  &  CO.,  m  Trenwot  St.,  BOSTON,  MASS. 


30 


THE     HORSELESS     AGE 


Vol-  fi.  No.  13 


PARkCR    £t     BURTON 

Patent  Causes  aod  Patent  Soliciting 

Paaphltl,  "BAS  ENGINE  DESlfiN,"  by  E.  J.  Stoddard,   sent 
free  from  above  address 


Engines  and  Boilers... 

PIN  Valves  (buth  union  and  plain  ends},  InjecL- 
ors,  Gasalfne  Regulators  (improved  type).  Water 
Regulators,  Improved  Glass  Gauges,  Globe  and 
Check  Valves,  Water  Relief  Valves  for  Cyllo- 
ders.  Steam  Gauges  and  Safely  Valves, 

LOCKE  REBULATOI)  CO.,  Salem,  Mass. 


SPECIAL 


TUftHEO  MEni.  PABTS  FOB  AOTOMO- 
8!L£S.  Hade  to  order  from  tkotth  or 
famp/i,        :     :     '     ;     «'     :     .*     ;     ;     .- 


DODCE    MACHINE    SCREW    CO., 
B08T0N. 


Seamiest  Cold  Drawn  Steel 
Shells,  CjilNers  and  Tanh 


For  Air.  Gm.  SMmrD,  Am- 
mcDlk  or  fluids  urdet 
DTouur«  and  «x  p  loii  vaa, 

pP^aeamlflu  fite«t  TMt- 
ed  Tanks  of  BundiT 
DIUDfiteri. 


DROP  FOROINOS  AND  8TEEL  STAMPINGS. 

JIMEY,  STEIMIETI  1  GQ.,  Dnxtl  Bulldlnt  PbKadilpblt,  Fi. 

TOWNSEND    &    DECKER 

BOLiaiXOKS  QT  U.   S.  AND  FoaKlQN  PATBNTB. 


Patents  specialty 


f41  BrAaCtW«y» 
N«w  York... 


MOTOR  VEHICLE  INVENTIONS. 

H.  O.  TOWN3EMT3,   fpi-merly  Frto.  Ex'r. 

n.  It.  DKCK£R,  iBto  Aaa't  Ex'r,  17.  B.  Pftt.  OfUcft. 


COMiPENSATINfi    6EARS 
FOR  DIFFERENTIAL 
DRIVE.... 


RAWHIDE  nC  A  DC 

'»» FIBRE  utAlla 

New  and  Improved  DRIVE  CHAIN  with  hardened  rlvet«  and  »lefives. 
'     SPROCKETS,  STEEL  BALLS  of  various  diahietfirt. 

BOSTON  SEAB  WORKS.   's%%Tou:'S,\%i'"'"' 
IN  TOUR  TOWN,  FROM  TOUR  FRIENDS, 

will  you  solicit  subscriptions  for  The 
Horseless  Age  on  a  commission  ba&is? 
If  ^Oi  write  the  Editor* 

Subscribers  who  are  willing  to  act  as 

LOCAL  SUBSC3UPnON  AGENTS 
for  The  Horseless  Ace,  on  a  eommtssion  basis^  are 
requested  to  communicate  with  the  Editor. 


MOISTURE    PROOF 

WAGON    PANELS. 

Uuii3f»tnr»Ti  of  ToDoir  Fanela  forCoach,  W&g9BJ!  Automobile  Uce. 

Any  sixc,  any  thickness,  Tifiifujut  joining  or  splicing. 
We  also  make  venters  with  absolutely  toatir proof 
glue  for  Special  uses. 

9ECUINE-AXFORD    VENEER   CO., 

M-lOO   PACIFIC  AVENtTE.  JT^RSET   CITY.   N.  J. 

...ASHTON... 

At    Pop  SaTety  Va1t«b,  CjUnder  Relief 
WP   ValTU,  StevQ  G»u^es,  Automatic 
^^H      Water  Gaug^es  and  Gauge  Coclci 
^H      far 

^  STEAM   VEHICLES. 

THE  ASHTON  VALVE  CO..  271  Frsnhlln  St.,  Boston,  Nu«. 


BRANCHES; 


f  I2t   Ltberlc  Strait.  Niw  T*rk. 

:r  02lS  Fllbart  S1r«il.  PhJUdelpbla. 

(.210  L4li«  Strtat.  ChleaflV,  III. 


Graphite  Lubricants, 

ALL  KINDS.  ACCORDINQ  TO  WANTS. 

ifwotal  prapantloTii  for  G«Af •  «f  Bl^ctrlc  Uotara  ftnd  for  Q*Uad*r*  4f 
Molar  EosIdbb.    0cad  Car  Ctrcular^  bbA  rrie*a. 

Joseph  Dixon  Crucible  Co.,   •   Jersey  City,  N.  J. 
THE  DOW  HIGH  TENSION  COIL 

[S    THE    BBST    IN 
THE    MARKET. 

For  Prlcee  and  PartlctH-' 
laPB  Write  to 

THE  DOW  PORTABLE  ELECTRIC  ASSISTANT  CO., 

218  Tremont  &tr««t.  BOSTON.  1 13&  eroidwiv.  MEW  YORK. 

THE  OHUV  PKNFCOT  SUStTITUTC  FOR  LCATHBR  I* 

MOROCCOLINE 


\^\  LIKE  LEATHER 


NEVER  AFFECTED  BY  S^^ia*"""*"  \^\  I 

Jsjit  Ml!  thing  Tar  AaUinuihiU-a.      Pa  nci  In  drirrlVRl  h;r  vnritiloai  iBltailaTK  vlikb  Jo 
ut'iiHxivM  the  D't!rlt«qrH'?romalIa«,    l^onilfoi  SunplH. 

BOIiTO?«    AltTIFICEAI^    l,EATHEn    CO. 

IS  EAST    I8tn  STREET,  HEW  VQft(U 

KUTO7VY0BIL-ES, 

Electric  and  QaaoHnei 

REPAIRED,  STORED  am>  RECHARGED. 

SPECIAL   AUTOMOBILES   Built  to  Order. 
F.  A.  LA  ROCHE  &  CO.,  um  .nd  Hudion  st...  New  York. 


AUrOMOBtLEBELL 


fvlanufacturers    of 

BELLS 

OF   ALL    KINDS. 

ALSO  BICYCLE  SPECIUTIES. 

Wrlta  for  CatAlogna  u4  UendniB  Go»di  Wutted. 


BEVIN  BROS.  MFG.  CO.,  '"'clr""- 


I 
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GAS  ENGINE  CASTINGS 


b 


Finished  to  run  if  desired. 
iVlade  from  drawings. 
Experimental  work. 


Fine  grain  Homogeneous  Castings  for  Gas  Engine 
Cylinders  a  specialty,  made  from  high-grade  selected 
Pig  only. 

HOPSON   &   CHAPIN   MFQ,  CO,, 

New    Lortdon,    Conn, 


Why  try  to  stick  things  with  some- 
thing that  doesn't  stick?  Buy  MAJOfl'S 
CEMENT;  you  know  it  sticks.  Nothing 
breaks  away  from  it.  Stick  to  MAJOR'S 
CEMENT.  Buy  once,  you  will  buy 
forever.  There  is  nothing  as  good  ; 
don't  bctieve  ihr  subsEltuter. 

MAJOR'S  RUBBER  and 
■MAJOR'S  LEATHER. 

Twoseparate  cements— ilie  liesi.  Insist 
on  having  them, 
ESTA^UsBEi}  1S7C. 
tj  und  35  cents  per  bottle  at  all  druggists- 

MAJOR  CEMENT  CO.,  NEW  YORK  CITY. 

GA»   ENGINE  CASTINO^ 

Rough   or   Finished. 

I  /i^-ATefiiy— Otto  Oa*  ExorNE   Wijkkk,    Phlladelpbu, 

ERIE    FOUNDRY    CO.,  il'M^iT  Erie,  Pa. 


THE  JUMP  SPiRK  LEADS 

Giro  Tbkk 

1   Inoh  Jump  Spark. 

WcLirht,  B  IbH. 

DLmenalons,  6x1x4  Ins, 

P&lent  j^pplie^t  For. 

C.  F,  SPLITIIRF,  ltl?r."^?fe, 

W  TfcHdowBter  SI.,  New  Tort. 


GOOD  nm  LITEI^ATIJI^E 

Send  for  a  copy  of  *'A  Plea  for  Good 
Roads,"  containing  addresses  of  speakers 
at  the  recent  Good  Roads  meeting  of 
the  Automobile  Ciub  of  America,  and 
use  it  in  the  cause.      ;      :      ;      :      : 

4LBERT  l£«  8t14TTIJCK, 

Chalrm«n, 
Good  Roads  Committee,  Waldorf-Astoria,  New  York. 


Automobile  Patents 
Exploitation  Company 

UNDERTAKES:  j 

The  manufacture  at  Automobiles  and  Motor-Cycles. 

The  examination  of  Automobile  pateois. 

To  enlist  capital  for  the  devetopment  of  inventltms. 

FURNISHES: 

SpeciaLists  Co  make  thorough  examinatians  of  patents. 
Experts  to  test  tnotora  and  automobiles. 
Opportunities  to  inventors   in   present  properly  their 

propositions  to  concerns  willing  to  consider  and 

to  undertake  the  same. 

PURCHASES: 

All  meritofious  patents,  tlcenses^  and  inventions  re- 
lating to  motor-cycles,  mentors,  gears,  Automobiles 
and  their  parts. 

AUTOMOBILE  PATENTS  EXPLOITiTION  GOMPANY. 

37   WILLIAM    STREET^ 
r,  B.  HYDE.  Secntftry.  NEW  YORK,  N.  Y. 

PARSELL  Sl  weed, 

MODEL  MftKERS.  ^rr^.'"'"":"!"""'""! 

Automobile  fillings,  vaporiaers,  etc.,  built  to  order. 
Working  drawings  made  from  sketches. 
Wrlta  Tor  Pimphltt.  T*lephfln«,   1»e  Midlfon  Squire, 

THE  FfiiNKLIH  MODEL  SHOP,  '^rJV^C.T  '""*' 

Kitts  Low  Water  Alarm 

FOR  YOUR  LOCOMOBILE. 

KITTS  M'PG  CO.,  Oswego,  N.  Y. 


Write  for  Blue  Print 
and  Puce. 


CAN  TOU  aCT  US  NEW  SUBSCRIBERS  7 

Any  of  our  subscribers  who  are  willing  to 
solicit  subscriptioits  for  The  Horseless  Age 
from  their  fellow  townsmen,  are  requested  to 
communicate  with  the  Editor 

WANTED. 

Special  contributors  to  The  Horseless  Age  on 
all  important  subjects  relating  to  Motor  Vehiclei. 
Fair  compensation.  Address  The  Horseless  Aoe, 
150  Nassau  Street,  New  York. 
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"THE   AUTO-SPARKER" 

(1)  Starts  ftnd  runs  gas  engines  as  easily  as  beat  batteries. 

(2)  Does  not  bura  up  electrodes 

(3)  Satres  its  entire  cost  over  batteries  in  ooe  yesr 

(4)  Machine    is   durable— nothipg   to  wear   out  but   shaft   Add 

frictiQn  pulley,  a^d  these  should  last  for  jears 

(5}    Hundreds  in  use^very'  machine  is  tested  and  ^ni^nuiteed 
to  do  the  work  claimed 

(6)  Automatic  governor,  reg^ulatea  speed  of  dynamo  no  matter 

what  size  or  speed  of  fly  wheel  of  eagiae. 

(7)  You  need  no  battery.    Auto-Sparkcr  ca.a  be  fastened  to  floor 

aa  in  cut  Of  OD  body  of  any  gas  engine  or  Automobile. 

DIMENBIONa  AND  WEIGHT 

Dimensions,  tojj  x  10  x  6j  inches.    Wei^ht^  33  lbs. 

Forpnces.  addn:^  »ay  M»OE  FOR  EITHEH  "TOUCH"  M  "JUMP"  SPARK 

G«E»ip«M«.^m^.r       j^^    Motsingef    Device    Mfg.  Co, 

PENDLETON.  1MD. 


c5SP!e.^ine^; UPRIGHT  DRILLS 

From  a  tight  Friction  Drill  to  a  42-la,  B.  Q.  P.  F.  BrilL 

SEND  FOR  CATALOGUE. 


W.  F.  and  John  Barnes  Co., 

996  Ruby  Street,      <=       Rockford,  III. 


TRANSMISSION  GEARING.. 

FOR  AUTOMOBILES. 

Two  Speeds  and  Reverse,  Change  of  Speed  by  Brakes. 

No  Shocks.  No  Gears  Running  at  Normal  Speed. 


NEAT. 
COMPACT. 


STRONG. 
EFFICIENT. 


No.  1,  4  10  5  II.  P.,  15  in.  long^  weight  35  lbs. 

£I"HE  shaft  is  coniinuous,  and  may  b^  driven  direct  from  the  motor  shaft.     The  le(t-haad 

*       brake  operates  the  reverse,  which  is  at  slow  speed.     The  brake  «ext  to  it  operates  the 

slow    speed    ah^ad.      The    sprocket    wheel    drives    the    axle.      The    friction    clutch    at 

the  right  locks  the  whole  system  and  drives  it  at  the  speed  of  the  shaft.     A  pinion  may  be 

used  in'.tead  of  sprocket  If  desired.     Lubricat:on  ty  oiler  on  the  end  of  the  shaft.     ..... 

17    STATE    STREET,    NEW    YORK. 


THE  UPTON  MACHINE  CO., 


WRITE  TO  US. 


Works  at  BEVERLY,  MASS. 


It  4     liiO'i 
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Chicago  ^otor  Vehicle 


Comjiany 


LIMITED 


f#;w#*ei;» 


Practical 

Vehicles 

That 


What 

Is 

Expected 

Of 

Them 


pactori| : 
HARVtY,  ILL* 


40 


DIFFERENT  STYLES  OF  BODIES  MAY  BE  USED  ON 
ONE  GEAR,  CAN  BE  CHANGED  FROM  BUSINESS  TO 
PLEASURE  IN  TEN  MINUTESj*j«j*>j'j*j»j*j»j*>j*» 


POWER:    HYDRO-CARBON;   ORDINARY  STOVE  GASOLENE. 
ONE  LEVER  CONTROLS  EVERYTHING.>^^j»j^j^*^*?»j*^j*^j» 


„llluairited  CqUlogue  Mailed  Ffu... 


CniCAGO  MIOTOR  VEI1ICLE 
COMPANY   -  • 

341  WABA8n  AVENUE       .%       .%       CI1ICA0O»  ILL. 
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STEAM  BOILER  NUMBER 


DECEMBER  6th,  1899. 

Symposium  of  Steam  Vehicle  Engineering. 


Dealing  thoroughly  with  this  most  interesting 
problem  as  related  to  vehicles. 


LEADING    ARTICLES. 

Steam   Boilers  for  Motor  Vehicles,  by  R.   I.  Clegg. 

General  Data  on  Steam  and  Fuel,  by  A.  H» 

Advantages  of  Circulation,  by  S.  D,  Mott. 

Efficiency  of  Small   Boilers,  etc.,  by  A    M.   Herring. 

Automobile  Generators  Under  the  Law,  by  Perry  B.   Rawson. 

Considerations  in  the  Design  of  Vehicle  Boilers,  by   P.   M.   Heldt 

Shell  or  Water  Tube  Boilers?  by  Wellington  P,   Kidder. 

Boiler  Feeding  Apparatus,  by  R,   L  Clegg. 

A  Practical  Method  of  Utilizing  Exhaust  Steam,  by  Edwin   Kilbum 

Oil  Fuel  Burners,  by   R.  I.  Clegg, 

A  Coil  Boiler  for  Automobiles,  by  W.   H.   Wakeman. 

The  Elihu  Thomson  Flash   Boiler  and  Steam  Vehicle  System,  by  L.   H 

Design  for  an  8  H.   P.   Water  Tube  Vehicle  Boiler,  by  H,   K,   Burr. 


Vehicles,   Boilers  and  Engines  described  and  illustrated. 

64    PACES.  56    CUTS. 

PRICE,     10    CENTS,    STAMPS    OR    COIN. 


THE    HORSELESS   AGE, 


ISO    NASSAU    STREET,    N.    ¥• 


^  Goodyear 
Motor  Tire* 


AKRON, 


E'^iodyear  Tire  and  Rubber 
Com|idnL| 


AA^^^^S^<^AA^^A^*^^^W^AAA^^^^VWV^tfWVWWV*^I^^AAAA*A^^***A**A^A^^^A^^AA^A^^^<V> 


FBIEAMCy  WOOD  WHEEL 


T*UE,  «boT>p  ftbfiwB  one  at  our  manf  con&truetluiiB  irlth  Q"  Hollil 
K  mtitwrtlre.  WeriimLHli  tlivnu*oiii|;ilet*>.  batliMuLlduiid  pueum&t1a< 
■  SEND    FOR   CATALOQUQ. 


DH.  EAMES  &  CO,  5oH<h  Fnimlnston,  Mass.,  U.S.A. 


Gasoline 
ines 


Built  and  used  for  Auto- 
mobile purposes. 

GUARANTEED. 
Fa-k^winA^  Single    and    Double 

■.llt|lllll>9         Cylindus.  SH.P.Sm^Ie 

Cylinder,  $225  Complete. 

MUFFLERS  that  MUFFLE.  $12. 

TRANSMISSION    DEVICES,    Two   Forward 
and  One  Reverse  Speed  with  Band   Brake*  $75. 

THREE  STYLES    OF   RUNNING   GEARS 
and  aU  kinds  of  SUPPLIES. 

$t.  Loul$  Automobile  and  supply  Co. 

23d  and  bf,  Charles  5t».p  8T.  LOLIS,  Ma. 


THE    HORSELESS     AGE 


Vol,  «.  No.  14 


The  Greater  lnter=State 
Fair  trenton,  n.  j. 

First  Annual 
Automobile  Exposition 
and  Automobile  Races 


September 

24,  25,  26,27.  28 

..,1900... 


Under  the  Direclion  of  E.  E,   SCHWARZKOPF, 

Editor  of  the  Automobile  Mag'azine, 

New  York 

No  cbfflrge  for  Bpiice  lUlatted  for  exhibiting  Automoblloe  qv 
their  Qooe&fiorioa. 

ApplEi-atloiLB  for  e^chlbito  U>  be  tiled  with  M,  R  Maroekitu, 
SeoFiBtftry  GrenTi^r  lutt'r-St-fttig  Fair  ABBtH'intion,  Trenitm,  X*  J-, 
on  or  bcforp  July  15,  lUWf. 

The  ulloLment  ot  ^[wlii^  wUI  b^  ItiAde  OU  Augudl  1. 

The  Aiitomobilp  CutHlogup  will  lontaiu  one  puKe  iKiverUue- 
ment  of  overy  (.■ihlbitor, 

El8i>lri<!  ohnrging  gtalloQ  on  the  F&lr  Gtx>uj!ida. 

Hon.  Richard  A,  DoQuetlVf  Picf* 
Mahlon  R.  Margeruoa,  Secy.  RiLfdolpb  V«  Kuser,  Trea. 


AUTOnoBILE    RACE5.    SEPTEMBER   24. 

On  the  Half-Jitlle  DtJvIrx  Track,  ftO  Ifec  wld?,  under  tlie  Racing 
Rulen  of  oJie  Autcitaah)L>a  Club  of  Am>pHcfi. 

lit  Race— ElMtrlc. S  Mllw,.....9lli0.00  ]y]al«  or  ciuli 

ad      ■■     — Oaaollne - fi     -'    lOU.OO  "    '■ 

Sfl      "     — SU^&ID -. 5     "     -    11)0.00  ••     ■' 

■1th    ■•     —Open  Cli»iuti1oDahip...lO     "     2(.i0,00  '•     " 

Otb  "  ^RcJiervi'd  CnuiiirilmiKhtp  (ddcd  tinl.v  to  membpra  o1  the 
Acituiiiolillf  Cliilj  i>l  AmL'ncft  and  Auto'CoubUe  Club  «I 
PiiUn.{|ielpbl»,  Pu.,or  aaj  alllhated  club  ot  the  Autouio- 
bUe  C]i]b  of  Americiki,  10  Mlleii  tirvnter  Interstate 
Fair  Cup. 

Entry  Pets  for  Races        -        -         $10.00 

No  Rdce  i>f  ler^n  ttiiia  three  competitors. 

Tht  8ten-i\nlB  of  tb(?  m^t-t,  nml  tb«  Jui](;«ior  Vclilclefl  aud  iJieIr 
AeoPMnrlPi,  will  be  cotiRtitUWi]  ICOfn  membpriF  !:>(  tbe  AUtOmObtle 
Club  or  AmeriOL  nod  tlie  Antoiuobll^Clutiuf  I'blliulolpbla,  wTiowlll 
sign  amt  ppMient  hanilBOJiiie  (Jipknujw  to  succiiirul  e(>rD[i«tltotv. 

All  i*ntrlefi  to  bf  iicconipacil^d  hy  eTilry  fe^,  ana  to  l>e  nd- 
dnMJied  to  M.  tl.  Matvi-'nitii,  yecrctttrr,  ifiter-3t»t*  Fult- AmocEu' 
tlon,  Trtntnii,  'S.J.     Entries  to  clos*  Sept    Irit  iitooai, 

The  Ffllr-GciiiirnlH  at  TfeTit<Jn  Hrv  rviii.-hi>a  from  New  York  br 
th(^  P^nrii>i|-|rnDln  H.  It.  Id  1  hour  and  10  nilnuten,  from  rbflAdrU 
pbljL  In  411  tuliiut^K. 

Ftadrojul  rurid  dlrfcl  to  Fnlr  Groundfl^ 


' 


A  PERFECT  AUTOMOBILE   EQUIPMENT. 

THE 

EMPIRE  BALL-BEARING  AXLE 

AND 

ROBERTS'   WHEEL. 


PATENTED, 


A  Uat  axlB,  tttereughijf 
ttaled  bjf  actaaf  utt 
undtr  af!  classes  of 
¥ehicl6i,  girtnffperfec  t 
tatisfacth/t^ 


£»p*eiaf/y  adapttd  h 
aut^mobitet  and  h§aiij 
truct$-  ttamtt  oi 
users  and  ttitimoniaft 
fttrnithed  on  apfitica- 
Hon. 


NONE  SO  NEAR  ANTI-FRICTION. 

SUPERIOR  TO  ANY  OTHER  AXLE   FOR  ALL  KINDS  OF 

MOTOR    VEHICLES. 


AXLE    DEPARTMENT. 


THE  CHICAGO  SCREW  CO., 

Adr!ress  all  communical-0:'.s  to  i!ic  Ccimpany, 


Spnr!  for  Cat.TJojjue, 


CHICAGO,  ILL. 


MANUFACTURERB. 

WEST  HOUSTON  STREET,  NEW  YORK,  U.  S.  A, 


tured  bv 


THE  CUNNINGHiH  EN6INEERIN(i  CO. 

Office.  e26  Tremonl  Building.  BOSTON,  MASS. 


BUILT    rOR    BLdlNEdd. 

liir  CfasA   B  Carriage  Bofler  and  Cla^s  B   No.   2  Steam  Carriage  Engine. 


The  Boiler 


4ft   sr.iuare    feet. 

Diameter,  15in<'hf.'s.  Height.  ItHnohes  from  botiom 
or  burner  to  top  of  bood.  Weight  complete,  J30 
lbs.  Bestof  materialaod  worlEmaDBblpttirougbout- 

r'        •  l8  2%  Inch  bore  by  3};^  Inch 

f^n^lllv     stroke,    CjliDdere,  oaat  Iron. 

Framing,    Btee]    and   bronze, 

Oraukfihaft,  connecting  rods,  etc.t  eteel.  Oroas- 
head  au<l  oil  bearingBptiuspiior  bronze.  Btfpheu- 
soTk  hok  Miolioa.     Weight,  ^U  lbs. 

An  outfit  tbat  wilt  mo  Aod  keep  on  running. 

Price  of  BoUcr,  $165.00  net. 

Price  «l  Entitle  complete,  $  1 60.00  net. 

Both  r,  0.  b.  Boston. 

AlwajB  in  proQieea  of  coastruc-tlou,  and  a  few  Id  etock 
tor  Immediate  dellverr. 


EDWARD  S.  CLARK,  %^:i^:TrLf  BOSTON,  MASS. 
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The  Whiton  Universal  Automatic 
Gear  Gutting  Machine. 


Most  complete  Gear  Cutter  y«t  designed. 
Specially  adapted  to  the  requirements  of  Motor 
Vehicle  Maaufacturers.  Already  in  use  in  scTeral 
leading  shops, 

senii  raft  full  part!culars  mud  list  of  users. 

THE  D.E.  WHITON  IHiAGHINE  GO. 

NEW  LONDON,  CONN.,  U.  S,  A. 


THE  BALL  BEAMING  €0. 


tf& 


B08TON,    M4»&. 


CO 


GET  OUR  CATALOli 


Tnc  Bliiliigs  &  Spencer  co. 

HARTroRD,  CONN..   U.S.A. 

AUTOM<»BILE  FORCINGS 


Th'w  p  Ifcrt  m  lir^p  F«.«:9*l  fl  b«(  wntt  fUxl  ud  »r* 
■II I  lab  If  f '  t  raniagBi  vetKulDB  froiD  'fiCOUi  ISUl  po 
fnint  ASlfl  Bod  ta  d^lrned  for  L|^  lucti  Eubtn£. 


orrr  tboM  Ftfrft"!!  In  uoclc 


Tuanra  ekucils.  i-t  size. 


M    ME*. 


UNCOUALCO   fACIUTIEB  rOR 

DROP  FORGING 

SEND    LS   YOUK     .^ 
SPECIFICATIONS 

They  wltl   receive   prompt  tnil 
oir^ful  attention. 


EXPLOSIVE  MOTOR  NUMBER 


January   17th,  1900. 

LEADING    ARTICLES.... 

The  Hydrocarbon  Engine  as  a  Source  of  Energjy»  by  Elwoou  Haynes. 

General  Deductions,  by  Henry  W.  Struss. 

The  Gasoline  Engine  Indicator  Diagrarn»  by  E,  C.  Oliver. 

Vaporizers  and  Carbureters,  by  HtRBERT  L.  Towle. 

Ignition  and  Ignition  Troubles,  by  P-  M.  Heldt. 

Coils  and  Sparks,  by  K.  J.  Stoddaru. 

The  Vibration  of  Explosive  Motors,  by  Hkrbert  L,  Towll 

Gasoline  and  Gasoline  Mixtures,  by  E.  J.  Stoddard. 

Multi-Cylinder  Engines,  by  P.  M.  Heldt. 

Gasoline  Vaporizers  and  Carbureters,  by  Henrv  W.  Struss. 

Balancing  a  Motor  Carriage,  by  E.  C.  Oliver. 

Explosive  Motor  Data,  by  K.  L  Ci-egg. 

An  Explosive  Motor  in  Detail,  by  R.  I.  Clegg. 

72  pPp      price,    IO  CENTS,  Stamps  or  Coin* 

SUBSCRIBE  FROM  JANUARY  IsT,  AND  YOU  WILL  GET  THIS   NUMBER.     $2.00  A  YEAR. 


The  Horseless  Age, 


150  Nassau  St..    New  York. 


Jnlr  *.  lUOU 
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BALDWIN  DETACHABLE  AUTOMOBILE  CHAINS 

are  made  in  sizes  to  suit  the  demands  of  the 
trade.  Our  new  roller  chain  is  especially  adapt- 
ed for  light  Motor  Vehicles. 

•CmD  FOR  OATALOOUK. 

K.  FBANEIJN  P£TBB60K,  Sales  A^eut, 
205  Lake  St.,  Chicago,  m. 

BALDWIM   CHAIN   CO^   WORCESTER,   MA8S.»   U*  8.  A. 


ULS 


OIL 


iSPECIAL 


ADAPTED    FOR 
STEAM  OR  GASOLINE 

CARRIAGES        (jTH 
4  CLEAN  i,7cVLlNDERs 

Lubricant 
'  soLj>  m  ANY   C'E'HAL  L 

QMNT/TY^    2U  CENTRE  ST,  N.Y. 


Any  ot  uu.rbuDscnDcr'S  who  are  willing  to  sulicil  suDscripcions 
for  The  Houseless  Age  from  theii  tcllow  townsmen  are  re- 
quested lacommunicate  with  the  Editor,  as  we  are  desirous  af 
CDlcrinK  inio  business  relations  with  such  pariipi. 


1  to  2  H.  P.  Gasoline  Motors 

(WITH  OR  WITHOUT  WATER  JACKET) 
roA 

mmim  m  vmm, 

VERTICAL  OR  HORIZONTAL 
ELECTRIC  IGNITION.     :: 

^^Lorfe  fBCtorr  etlliablo  tor  eKlwrlmtrntel 
work.  Anyilyleor  r&rrUfe  built  to  order 
from  own^r'i  drawlnne.  Larger  altea  for 
heavr  TBblglH  \u  (^ciiirge  ot  oonatruollon. 

HiLTBr  iUTOMOBILE  CO., 

\W-\2  Cllntoji  Street,  Brddklyn.  N.  V, 


Subscribers  who  are  willing  to  act  as 

LOCAL  SUBSCRIPTION  AGENTS 
for  The  Horseless  Age,  un  a  commission  basis,  are 
requested  to  communicate  with  the  Editor. 


AUTOMOBILE    ^TORAQE    AND    REPAIR    CO. 

The    Horseless   stable 

TeleHbone,   t27l  CakimlHi».  57   WE8T   66th    8T*f   M.  Nicholas  RIok  Bulldlog,    NEW   YOIIK. 

House*  Cak,  Rtpaif  and  Ineprctloar    Batt>eHeE  Charged  and  Supplies  of  all  Kinds  Furnished.    TratLslenU  Accommodatied. 

the  A.  S.  &  R.  CO.  AUTOMOBILE  OIL,  For  Sale  Her?,      Price  per  Qallon  Can,  $i.do. 


ISTER'S  PATENT 
REVERSIBLE  SCREW 
PROPELLER. 

O  AS  Balanced  Ball  Thrust,  Perfectly 
*^  Noiseless,  No  Cog  Wheels  to 
rattle  and  break.  Stronger  than  a 
Solid  Propeller,  and  gives  better  re- 
sults, la  use  by  up-to  date  Gas  Hnglne 
Builders.  Catalogue  and  Order 
Blanks  on  Application. 


For  Yacbis,  LauDCbes  and  Bosloess  Boats. 

tKE   ONLY   RELIABLE    .    . 
REVERSIBLE  PROPELLER. 


CHAS.  W.  FOSTER, 


Inventor  and  Builder, 
NEW  HAVEN.  -  -  _  _ 


CONN. 
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TB^DE*    "*^^ 


rviMvioND  Rubber  Co. 

^^        ^KRON,0. 


LtULv- 


LEADING 
BUILDERS  Say 


BE^T  ON  EARTM 


The  Diamond  l^ubber  Co. 


>X^rite  for  Catalogue, 


MADE  IN  AKRON,  OHIO. 


Steam  Is  the  Best  Power  ^  Automobiles 


sm 


Steam 
Motor 
Wa^on 

THIS  STYLE 
NOW  READY. 

OTHER 
STYLES 
TO 
FOLLOW. 


^*^' 


i^ 


5?W!f 


FOR  FULL  PARTICULARS  AND  PhO  i  OuRAl-H  AJjuRiiiS 


sue 


^^HE  carriag-e  illus- 
^^  trated  here  is  one 
that  will  satisfy  the 
most  critical*  for  in  it 
is  combiof4  the  finest 
carriagfc  work  and 
the  best  machinist 
skill  and  workman- 
ship,  and  it  is  the 
most  practical  and 
satisfactory  pleasure 
carrjag-e  one  can  have. 


S!W5 


STANLEY   MANtlFACTURINQ   CO.,  Nq.  m  Linc»l»  street.  Boston.  Km. 
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Number  (4 


THE  HORSELESS  AGE. 

E.  r,  iNtiEitHcir.i.,  r:;»iT(iii  and  J'RorniETUR. 


AllERlCAS  TftACT  Sot'IET\    llLlMJl.Nn.      -      I'lO  XaSS-^II  KtIIKET, 
NEW  YORK, 


5UB»cn[lTI0N-,  FOn  The  UNtXEn  SfATEB  ASn  CANADA.  |2.00 
u  year.  In  nilviiiicic.  I-'ur  nil  foreign  coiintrleB  Includwl  lli  the 
I'ostJil  I'niun.  $3,00. 

•  CuMMr:yH;,\TlON«.— The  tMltcn-  will  1r-  iilfflscd  to  rtfi?H-e 
caniTnuukntinns  *>n  triul*  tn]ik'8  trom  nnj-  iiullieiUlc  fiiturco. 
Tlie  correwjjnmlt'Lit'ls  iiuiue  dlioulil  in  all  ciiwa  lj«  slvi-n  uk 
an  9\Ulcncv  lit  gtnj\\  mllli,  but  wLU  nnt  1w  puWisliwI  If  an(»ciJil|j' 
n-iiUesUtl, 

1^  Oaf  weeh'n  notlee  n>i|"i1ro*l  'tJi*  iliMctmtlauimt-e  or 
clllfcngo  uE  nilvvrtlm^meiitK. 

The  HoasELEBa  Aue,  150  Nuhcuu  Stroot,  New  York. 
EutPi\'>l  ■"(■  t!"'  Ni?iv  York  i>o«t  olUce  im  Hi-coiul-aiiuui  miilU^r. 


Oil  aeeoont  of  the  i-xcesatve  discoaatu  charge  f*y  A'air  York 
hankH  mi  stnaSl  Hwrks  iintltr  thvtr  new  rule,  mibAcrftwrs  flrf 
requested  f'  rtD\it  ity  Pns!  O.'fl'-r  nr  I-'xtitt-fifi  mr,itt\y  onJ'T  or 
S.  l\  tlritn. 


GOOD  ROADS   INDORSED. 

THE  agitation   lur  KMod  roa^ln  receives  recognition  In  a 
plank  of  the  Aepubllcan   platform  adapted  at   Phlla- 
flelpliltt.    Tbe  pUak  reado: 
"  Public  moTeaients  loukloK  to  a  permftneut  Ipipravement  ol 
the  rooilB  ami  higbWHye  or  the  country  meet  with  our  corrlial 
approval,  and  wo  recommend  this  guhjeet  to  th«  earnrat  cuo- 
(■Iderntion  of  the  people  and  the  IjCglBlaturee  of  the  severa] 
'Btatee." 

Plnak*  other  tban  political  are  apt  to  auSer  much  nelgect 
tUl  they  hov«  been  seagoued  by  several  campaij^a,  and  the 
above  rwotcDUlon  rluee  not  come  tooeoom  Thnae  interested  in 
good  roadH  ehnuiil  line  It  hq  a  fulcrum  and  press  the  ^gStatlou 
JatO  CongreeB,  Bad  roariB  cont  more  \i\  the  wear  and  tear  ol 
the  vehicles  and  bomea  that  traverae  tli^uj  tliaii  would  be  ex- 
pended In  mnlntalBliig  good  ronda,  and  a  rational  more  for- 
ward cannot  rome  t'lo  bood. 


THE  UniTATIONS  OF  SPEED  LiniTS. 

WE  believe  that  In  the  majarltjof  those  caeea,  now  ao  Ire- 
quent  where  demand  is  made,  tliat  the  speed  of  motor 
carriages  be  restricted  bylegalennctment.theranln  par- 
pose  ol  the  prote&tflnta  Istopreveut  theae machine** (rom  frljrbt- 
enlnK  horseB.  Thia,  of  courwe,  la  not  the  caaa  \a  large  citiee, 
where  autouaobllys  aw  by  thlft  time  bo  common  that  the  horflee, 
aeasoned  already  beyond  the  point  ol  being  atartted  by  merely 
novel  flights  and  Aoundfl,  rarely  take  notice  oF  the  new 
maohlnes.  But  there  are  not  as  yet  many  cities  of  which  thla 
la  true,  and  except  in  laolated  casea  we  have  not  reached  th* 
polat  where  oor  urban tJ'wdfffei/raare  willing  to  charge  through 
the  atreets  at  more  than  trolley-car  epced,  Bc:atterlng  pcdee- 
trlaue  and  endangering  other  vehlclea  for  the  Bake  of  the  agree- 
able diversion  thus  afforded. 

With  all  their  hurtling  and  their  pride  In  being  "  at  the  head 
of  tlie  processiun,"  the  Americana  arenas  a  race,  osseotlally 
law-ttbldlng,  and  It  would  not  be  la  keepiug  wltli  the  national 
charaeter  for  those  iadivlduala  In  the  commutiHy,  who  happen 
to  onn  motor  carrlagea,  to  challenge  the  Juattifijihle  reaeqtmcnt 
of  the  majority. 

It  therefore  happeuB  that,  while  EnatanccB  are  reported  every 
now  and  then  In  which  tlie  diarcgard  of  thei  public's  HghtBt 
ahowu  by  some  few  Individuals,  bas  com|;clled  the  enaetmcDt 
nf  speed  lltalte  eovi'tlng  ail,  yet  tbe^e  cases  are  comparatively 
Few  In  cumpurl£»on  with  the  number  o!  pedeBtriaae  and  motor 
vehlcli^  involved;  while,  on  that  biials  of  reckoning,  much  the 
moreimmerouB  protest  coinea  from  the  smuLEur  towns  where 
aatomobtleH  are  rarely  eeeui  and  In  which  they  are  etltl  mure 
rareiy  owned^  In  the«e  lattercasee  the  disturber  ol  rural  tran- 
quility la  usunily  the  property  of  one  of  "them  city  lelleris; " 
and  the  man  with  the  hoe,  whose  placid  nag  never  saw  either 
a  purple  cow  or  a  trolley  car,  nut  Unnaturally  vi^ws  tbe  advent 
or  the  "  derll  wagon,"  leavlug  a  column  or  dust  to  Ita  wake 
and  Impairing  the  ^' permnneDtpsycliic  eiiuipinent  "of  hli^  beast, 
aa  a  iioxiua  InTaaiOD  to  be  rt^BlsteO  by  all  available  meane. 
^  Now,  It  Is  to  he  granted  at  otice  that  It  is  quite  poaelble  to 
run  a  motor  carriage  too  faBt,  ev£^n  on  an  open  road^  for  the 
saftity  ut  th»  occnaloiial  otJi«r  vehlclea  to  be  met  with.  More- 
over, the  temptation  to  run  too  (net,  given  a  fairly  good  road, 
is  mncli  greater  in  tbla  case  than  in  tJie  cUy,  because  of  the 
greater  dletancee.  the  absence  of  crow  atreeta  and  the  (ewer 
teams.     Hut  although  the  temptation  Isgrenterjt  is  a  distinct 
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mltfortiine  ttat  It  should  be  yielded  to.  DrivlDg  at  «  speed 
which  l>a  made  rwkl(*s  i>r  inconsiderate  by  tbe  attendant  <!on* 
dttlons  U  not  ii^sa  i^'^prehenHlble  in  tbo  country  thnn  Iti  thf  crity, 
and  H  can  do  quite  aa  niiith  to  flamnge  the  pi-e«tlge  and  cbcct 
thp  progrMft  of  tbe  motor  reblcle. 

Ag;aln,  it  may  very  likely  be  true  tliat  a  lutcw  Ih  rHisiiteiied 
more  by  the  mah  of  a  sfehltle  \nit*t  him  at  high  apeed  tlmn  when 
a  policy  or  delay  i^  adopteil.  Thledoee  autaiipenrtD  be  proven, 
however;  and  someop^ratore  claim  thjit  their  experience  bai 
been  directly  tbe  eontniryi  arjEruIn^  that  they  get  well  past  the 
honie  before  hiR  terror  hae  tSme  to  develop.  Wbk-hevercourec 
a  rider  baa  found  to  friKbten  tbe  anJmal  less  be  ahotild  feel 
morally  bound  to  pnrsue  in  ail  caaoB  where  the  honie  ehows 
alarm.  It  Is  well  enont^h  in  cities  to  eay  that  tbe  timidity  «jf 
tbo  horte  l6  DotorlouB.  and  thftt  he  who  drives  one  takes  hi* 
own  chftOccB.  The  horeeH  nf  the  city  are  uot  bo  easily  Irlght- 
ened.  tlut  the  fact  remnlns  that  the  borae  1b  our  almost  untver- 
Bol  beaat  of  bunion.  Many  people  could  not  (Uscard  him  If  they 
would,  and  It  they  dill  they  would  not  bf  able  to  mtinnKe  a 
motor  vehicle.  The  horse  Es  with  ua  ot  uece«slty  more  than  of 
choice,  aod  while  the  motor  vehicle  owner  may  pity  the  horse 
owner,  he  U  yet  bound  to  treat  hlra  with  reasonable  ounaldera- 

tion. 

The  poiot  we  wish  to  make.however.  Is  the  futility  of  a  le^al 
speed  limit  on  motor  carrlajcea  aa  a  preventive  of  hurJie  runa- 
ways. Who,  to  begba  with,  Is  prepared  to  say  that  tbe  equiuo 
specie^  win  usually  tftke  fright  at  an  automobile  drlveni  let  ua 
say,  at  15  mllea  per  In mr.  but  will  not  tftke  Irl^bt  at  onedHven 
at  a  10-iiille  gait?  And  If  this,  or  Bomethinp  equivalent,  were 
asserted,  what  would  l)e  done  with  the  Intermediate  apceda? 
It  U  a  fact  that  in  n  targo  number  o!  the  runaways  that  oi-cur, 
especSnlly  in  the  country,  the  lilnrae  lies  with  tbe  driver  ol  the 
animal,  who  is  giving  more  atteulton  to  the  motor  farrhige 
than  to  hl8  horse,  CertAloIy  a  reduction  In  the  lormer's  speed 
would  not  dlmlotHb  the  uutiiber  of  ''accidents*' eiieh  ae  these. 
Id  very  many  cases  the  boree  will  take  fright  eveo  at  a  stand- 
ing a»itomobHe  with  quiescent  mnehlrery.  tn  &  cnne  repiirted 
not  long  ago  from  a  Long  Islnnd  town,  the  motorlat  stoptierl 
on  opprofirhiae  a  horae  vehlele.  and  the  driver  of  the  latter  got 
out  and  held  the  animal's  head,  telling  the  motorist  to  go 
ahead.  This  was  cautiously  done,  but  the  horse  escaped  con- 
trol, tamed  half  around,  and  overturned  the  baggy  with  fatal 
results  to  one  o(  the  occupaats.  And  yet  Ibis  aahie  town,  as 
the  direct  re^iult  ol  that  occurrence,  is  agltutlng  tbe  subject  or 
n  speed  limit!  It  will  be  of  Interest  to  know  whnt  limit  Is 
Hsed  npon. 

Considered  simply  aft  a  preveutKe  ol  runnways.  n  Sjieed  limit 
ie^  certalnry  as  crude  a  devlw  ae  could  well  be  imrtgiueri.  In  ita 
least  nupetifioneblo  form  It  should  be  drawn  so  to  regulate 
s[)ecd  only  when  ptiasinij;  a  horse  vehicle,  and  wethlnh  it  should 
be  considered  rather  as  a  staudard  by  which  to  fix  responsi- 
bility than  as  a  preventive.  Thus,  If  ft  home  runs  away  when 
an  automobile  Is  pBSBtng  at  n  rate  of  no  more  thnn  tcti  mllpH 
on  hour,  lliP  Inference  Is  reasonable  that  the  hhiuie  i-eets  on  the 
horse  or  On  Itfl  driver,  whereas  n  rimnwuy  due  to  a  higher 
speed  might  be  charged  against  the  auto.  LTnder  such  a  law 
proset'utloas  would  Imrdly  be  made  where  no  accident  reBuiterl 
from  a  speed  above  the  iega.i  limit,  nnd  in  that  wiy  the  law 


would  automatically  become  a  dead  letter  when  no  lougcr 
required. 

CALL  A  MEETJNQ. 

THK  HOKSICLRSf?  AOIS  COotinuea  to  receive  letters  from 
UiuhiUfdeturerHoJgnsotlnecBrrlageH,  advocating  concerted 
uctioQ  with  relereuce  to  the  Selden  patent  and  the  at- 
tempt of  the  Lead  Cab  Trust  to  Intimidate  huliders  aud  gobble 
up  the  Industry  by  its  means.  Herbert  M.  Stembergh,  of  the 
Duryea  Power  Co.,  writing  to  one  of  oarcnrrospondenta,  urgM 
that  a  meeting  of  the manulDoturers Interested  beheld  at  some 
central  point,  at  which  a  common  courec  nf  action  may  be  re- 
solved upon  and  a  fund  started  for  the  mutual  defence-  Such 
a  meeting  should  be  held  without  delay  ,^  It  Ib  very  probable  tha 
the  flrst  gun  Qred  by  theTmBtwIllbe  In  tbe  nature  of  an  attack 
oti  one  ol  the  weaker  com pantes,  and  It  Is  of  prime  Importance 
tbat  the  Interests  ol  the  Industry  be  not  sacrificed  In  thle  first 
action  tor  the  want  of  adoiiuate  defence. 

THE  Rochet  motor,  described  In  our  Foreign  Evchangee 
columns  this  weelt,  appears  to  be  of  excellent  design,  but 
the  vehicle  Itself  Is  a  very  complete  exempllflcatton  o(  the 
b^j^etting  sin,  tn  France,  of  n&dae  complexity  In  controlling 
mechanism.  One  two-handled  steering  bar,  two  hand-operated 
lerers,  two  haad-operated  motor  regulators,  three  pedals,  and 
a  band-operated  safety  catch.  Think  of  It:  No  wonder  that 
auiomobile  driving  Is  considered  an  acquired  art  in  France,  to 
be  won  only  by  perslitence  and  rigorons  drill  ou  Hpeclatly- 
equlpped  irolnlag  tracks. 

TUG  Eiamtoer  ot  Stationary  Engloeers  In  Buflaio,  N. 
Y.,  wants  to  mm  the  present  engineers'  license  law 
uppllod  to  all  motor  vehicle  operators.  This  would  re- 
suit  Ih  restrlctinB  the  right  to  use  these  vehlf'les  to  regular 
locomotive  and  stationary  englQ»rs,  aud  wtiuld  debar  all 
women.  What  have  stailunary  eDglneu  to  do  with  automo- 
biles  anyway,  we  should  like  to  know?  And  what  have  ateqm 
eui^nes  to  do  with  gasoline  and  electric  motors? 


AUTOMOBILE  RACING  IN  NEWTON. 

Therein  n  feeling  afnong  the  would-be  racers  whose  aunrlse 
contest  Oil  the  Newton,  .VIubs.,  Houlevard,  June  'Jti.  vrua  sup- 
pressed by  tbe  police,  that  bad  managemciit  more  than  tjny- 
tbEng  else  whb  rcBponslble  for  the  Untoward  rcfluit  of  the 
race.  A  well-known  Newton  operator,  who  assured  the 
racers  at  th^  etnrt  that  the  police  would  nut  Interfere,  is  said 
to  have  interviewed  only  theChie!  ol  Pollcis  an  the  subjn'^t, 
and  not  the  Mayor  also,  as  should  have  been  done-  The  bead- 
ilnea  In  some  of  tbe  Boston  papers  on  tbe  day  after  the  first 
race  along  the  Boulevard,  ii  week  previous  to  the  one  which 
waft  atii]iped,  eeemed  to  indicate  that  the  rocere  had  outwitted 
the  police,  nnJ  had  eluded  them,  though  as  n  muttL>r  of  fact  the 
pollr-e  were  doL  intending  to  Interfere  unless  the  speeding  took 
pince  nfter  G  o'clot^k:  and  this  alighting  reforeuce.  It  Is  said. 
stlrretl  lip  the  Mayor  so  that  he  called  the  matteir  to  tbe  rblefs 
RtteTitlon.  .4  flcroridary  reason  was  the  fact  that  there  has 
bet-n  BO  much  speeding  of  steam  carriages  In  tbe  daytime  In 
Newton  Intely  thnt  certain  people  who  do  conslderabli'  driving 
have  been  much  annoyed,  and  have  on  their  part,  also,  brought 
8t>wi]lng  lu  gf^neral  to  the  attention  oT  the  nuthorttieti. 

Jn  a  recent  Interview  the  Chief  admitted  Ireely  that,  bo  far  as 


July  4,  1!I00 


THE     HORSELESS     AGE 


II 


tbe  nctaAUti«g  otthfi  caae  were  couc«rt)«d ,  th^re  waann  dunK^r 
of  any  nnnoyunee  to  other  velik'lM  nn  tht'  Buulfvard  bo  enrly 
fo  tlie  monitDK,  for  the  r&ABou  tbnt  before  G  o'clock  practically 
DO  vehicles  &re  out  an  that  rriBrliraj. 

It  may  be  of  some  interest  to  aUtntnoblllBte.  to  know  thflt  it 
IB  not  out  of  tbe  range  of  poeslbllfty  to  secure  a  permit  Torn 
road  ran  on  tbe  BoulevarJ.  The  police,  however,  arc  ant  the 
people  to  whom  the  application  sUquIkj  he  rande,  The  police. 
Id  default  or  Bpeelal  InBtruftiuDB,  are  nbllgeil  to  enFoive  the 
ordinaocefl,  and  one  oF  theHe  prohibits  the  lapeedinK  ol  vehluleB 
OD  the  city  Streets  and  roadwAys  taster  thaii  10  miles  an  honr. 
But  the  Mayor  and  ftlderpien  may  allow  apecial  prlvlleKesftB 
rwsurds  apeejjiut;^  lu  Bucb  a  cane  the  police,  iaBtead  of  Btupplnt; 
the  raeera,  asBlst  In  kwplog  tbe  way  cienr  for  them,  aud  tliUB 
help  to  do  away  wftb  danger  from  acridi^iits. 


Grout  Bros.,  Oraii^,  Maes.,  Are  tnaklmg  the  i^tcaiu  carriage 
shown  Id  the  accompanying  photograpb.  Its  general  d^jgo 
is  on  tha  IIqbb  made  familiar  by  the  ^' Locomobile. "  The' fro  tit 
sprlag  Iq  q  revei'sed  etilpllc,  aud  the  frame  nlao  shows  minitr 
modtflvntiona.     The  engine  has  a  ph(ii<phur  bronxe  rrnme  and 


whose.  drlTc  wheels  arc  .^12  lii.  In  diameter,  golnK  at  a  sptitMl  ot 
^^*  milt*  per  hour,  the'  motor  makltiR  4  rerolutlona  to  1  ot  the 
drive  wheels, 

I'''rom  Chart  I  it  will  he  found  that  the  Intersection  ot  th« 
vertical  line  repri'sentlnp  l."!  mil^  per  h(»ur,  and  the  dlttKuual 
line  repi-eaentiiiK  n-  wheel  IIU  In.  In  tliamotL^r,  corpOBpond&  to 
HjT.rj,  the  revolDtione  per  minute  ttt  the  drive  wheel. 

To  find  tlicspfwd  of  t)ic>  motor,  And  the  IntersertloD  of  thte 
same  tiiirJznntaMlne  with  the  dlagoival  line  4 — 1.  reprt^eetitiniir 
The  ratio  nf  the  k]h*i'I  of  the  motor  to  the  drive  wheel,  and 
follow  vertlcnlly  down  to  the  botom  ot  the  chart,  wh*re  the 
rcvfdutionH  per  tnlnute,  fiHO,  laay  be  read. 

The  ratio  nf  sprvils  miiy  nbviouBly  be  found  In  a  elmltar 
manner  II  it  la  rtowlred  to  I'un  the  motor  at  a  certain  spe*Kl. 

To  ascertain  the  power  reiiulrert  per  hundrwlwelKht  of  the 
vehicle  and  ItH  load.  It  is  necessary  to  know  or  nssunie  the 
traction  and  the  gradient.  The  traction  la  repreBcnted  ua 
Chart  No,  2  as  a  certain  porcetitag^  of  each  hundreiiwelgbt  of 
the  vehicle.  Let  us,  for  Instance,  (inrl  the  required  borae-power 
for  a  vehicle  so\r}f^  at  In  mIloB  per  hour  when  the  tT'al^tlo■l  la 
1(1  lljH.  per  hundredweight,  or  10  percent. 


I 

I 


cjiindere  of  gray  Iron,  the  other  parts  being  drop  ror^wi  stiel. 
Tbe  boiler  is  uf  copper,  with  300  tubes  and  4n  scj.  ft.  of  healing 
snrtace,  und  la  hydraalically  twt«d  to  QUO  Iba.  The  working 
pressure  Is  1IJ5  Iba.,  controlled  by  automatic  regulator,  and 
the  aalety  valve  la  set  at  2:25  Iba.  The  wat«r  pump  la  worded 
by  the  engine  and  can  be  reKulated  by  Che  operator. 

MOTOR   VEHICLE   CHARTS. 

nir   ffCOKNB   HJCfilSH. 

The  atcouipanylUB'  eharts  nre  rfeaiicned  for  the  purpose  nf 
quickly  MolvlQK  amjiy  of  the  caleulatioUH  neccSHiiry  In  motor 
r*>lilcledcdi(m.  Chart  No.  1  ahovvs  the  roJatlon  of  the  H|>eed  of 
th>&  rehicle  in  miles  |ifr  hour,  tlie  (llametcr  H.nil  revolutohiB  per 
nilnate  of  the  drive  wheels,  and  the  rutio  of  fipeeds  of  the 
cnurUt-rahafta  or  motor  flbnft  to  the  drive  wlicela. 

Chart  No.  2  ehowB  the  relation  of  the  api'ed  i>f  tbti  vehicle  to 
the  traction,  the  percentage  of  gradient  and  horsepower  re- 
milred  under  various  conditions. 

The  chart  piakee  do  allowanci'  fur  tht'  air  ivKiHtalice,  and  an 
additional  amouatof  powcrle  rer|iilred  when  It  b  met  with. 

To  Illuslrale  the  une  of  the  iliiirts,  let  «h  nKsmne  a  vehicle 


The  liurlruntnl  line  at  the  Intei-sectlon  uf  the  lln^  reprenimt" 
Ing  l."j  miles  per  hour  nud  10  per  cent.  Is  ,4  or  A  h,p.  per 
huuilredweight. 

If  the  weljfht  of  the  vehicle  and  Its  load  la  Ct  cwt.,  then  the 
total  horw-power  required  is  0  X  .4  —  2.4  h.  p.  If  Id  the  above 
case  the  vehicle  Is  aficendlnR  a  grade  oi  5  percent-^add  together 
the  10  per  cent,  and  gnMllent  5  per  cent,  and  solve  elb  before. 
The  result  will  be  fi  h.p.  per  hundredweight,  or  Q  X  .6  -  S.d  h.p. 
instead  of  2.4-  an  previbuely  found. 

The  chart  mny  lie  1iw*d  conversely.  For  Instance:  At  What 
spepil  can  a  vehicle  nnd  load  weighing  8  cwt.,  propelled  by  o 
4-Ii.p.  enjdne.  ««cend  n  l.T  per  cent,  aradi.%  traction  being  taken 
as  10  iwi'ceiit.-'    The  auni  ol  10  +  I'l  =  25  perce^nt. 

The  hors&-powt.T  ptjt  huiidreil  weight  =  1  =  .."  h.p.  At  the 
lutcrMcction  of  the  hncB  representleiff  .">  h,  p.  and  2.'>  per  cent. 
realBtance,  is  the  corresponding  speed  of  7.3  miles  per  hour — 
the  result  sought. 

When  descending  n  grade  subtract  the  tierceiitage  of  gradient 
trou]  the  traction  and  proceed  aa  l>efore, 

A  transparent  ruler  laid  along  the  dlaj^onaf  IIdca  will  prevent 
coittnttloti  when  solving  problems  on  the  charts. 


il 
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THE  GORDON  BENNETT  INTERNATIONAL   CUP 

RACE. 

UY   r.  M.    HEI.rT. 

The  reaalta  of  llile  race  are,  of  courao,  kDown  IQ  America,  but 
aftJW  obBcrvatUins  nintle  at  wli(irtrnTige  mlii^llt  he  ot  interest  to 
the  readtrs  o(  Teii:  Hoiwelphk  Aue, 

TJte  rate  wuB  teMi  [iitt^riiiitlrmal  thac  Its  name  would  Imply, 
three  uE  tbe  Qve  pHrtJclpquls  starting  behiK  Knencli,  eo  tllut, 
l^raiitliif;  c^urtl  vaiuo  tu  piivti  af  the  racpra,  nnil  applying;  the 
theory  of  iifobablllty,  we  i^houhl  hart'  rtacliyrJ  tbt»  uoin'Iiislon 
that  France  Imd  ^TTHier  (MiiiDi*  o(  wIimUiK  tlmi]  of  IooaIdk  the 
jup  rm;f.  The  iDtcirnatlyoality  boou  vauiBheil  entirely,  on 
aecodiit  ot  aciJ(]«iitB  auHtalneii  by  the  vebldeja  ol  tbetwulur- 
ol^uers,  anrj  the  race  fluSelied  as  a  match  between  two  buslncea 
partuera— Cbfl,rr<>n  aud  Glrardot. 

The  race  was  ruu  betwe*n  Vt\riti  nw]  LyouK,  ami  tlie  cJiib 
wJioee  reppeapiitallTe  arrived  at  Lynoa  flrat  was  to  r^taio  Iht- 
cup.  Oae  of  tlie  coiiditlous  itUd  clowu  by  tlie  dotior  of  the  cup 
wne  tbat  tb^  dlettinci;  covered  sbouki  not  be  less  than  5^0  h.  m. 
(344  mILeM).  Ab  the  dlBtaoce  between  Paria  and  LyODH  Is  le^B 
thau  tlilB,  a  fouudabaiit  way  tvhb  tiLJii'n. 


qucstiouabie  whether  the  race  would  be  niii.  M.  Jenat«y  and 
n  iiumbur  of  uthtr  Belgian  pn'seut  alaa  talked  of  aildre&HbiK:  a 
formal  iirottntt  to  i)i«  Automobile  Clab  a^aiiiBt  the  too  Bhort 
time  allowed  for  preporatiou, 

Tbo  tbree  French  iiartlclpaats,  Charrou,  (jirardot  and  de 
Kiiyfl,  nit  bud  exactly  the  same  vehicle,  Paubard  racers  of  27 
h.  p.  Tbi3  (|r>Dble  e.vllDder  vortlt'al  eagloE^  is  placed  la  front, 
and  theconatructlon  foIlowB  the  Baine  general  lines  as  that  of 
tlie  orilhinry  Fanbard  vebicles.  The  caHca  Are  entirely  of  jiar- 
tlnlum,  ail  aliiininum  al)oy.*  Tbe  eDgtaes  are  gurern^  on 
the  hit-and-miss  prbiclple,  and  when  th*  Tclilcle  elnods  still 
and  theeiiKla»  Is  tuning,  an  oxploelon,  occurring  every  three  or 
lour  Bt'COtids,  win  spt  every  sheet  of  parLlDSuin  of  the  body 
vibrating,  tbu£  producing  a  strong  metallic  ring,  which  gradu- 
ally dtoB  i^ut  only  to  be  reinToi'ced  by  another  exploslun. 

Mr.  WlatoD  e^mployed  the  vehicle  IllUBtraled  In  Tbe  HurbE- 
LEH8  AuE  Bome  time  ago,  It  has  a  single  cylinder  eDj;:ine,  of  hiB 
own  type,  of  OVj-lncb  bore  and  G^-lnch  etroke.  The  weight 
ol  h\%  Teblcle  with  fluiipliea  le  »>Qnrly  2.000  lbs. 

Before  coverJHg  7^>  milea  of  tbeeourHe  Mr,  WIntoD  had  a  rear 
tire  punctured  and  a  front  wheel  damaged,  wblcb  retarded  hitu 
conBiderably.  A  little  farther  on,  Ren&  do  Knytf  brolte  hie  litgh- 


1-^ 


lUClSfl  MaCUI.\E   or   TUK   NlCMELmilCr'ICk   WjintEHDAU-yABRIKM  aBHei.l.BCHJkrT. 


The  Bt^rt  was  glreii  at  tbe  Pare  St.  Cloud,  nu  the  road  to 
Vei'enilles,  at  S  u'ciock  In  tJie  morning.  A  couple  ol  hundred  of 
BpectatorB  were  present,  Etghtrttters-had  been  entered  for  tbe 
course,  three  French,  three  B(?lglau,  one  Amerk-au  nnrl  unc 
German.  None  ol  the  Bi^lgian  vehiuies  had  arrived  on  the  day 
of  the  race.aad  the  only  pnrttclpant  of  the  BelHluti  contlngeut, 
M.  Jenat>y»  who  will  he  remembered  in  coiinectloii  with  the 
kiltjmetrecbanipian«thip  aod  hiB  torpedo- shaped  vehicle,  the 
"  JuuiniB  Content,"  started  with  "  any  which"  vehicle,  ae  b*-' 
said,  Objeciiou  waa  at  once  made,  it  being  uialnieil  that  the 
tireB  of  M,  Jeuatey's  vehicle  were  of  French  make,  while  tlie 
conditions  of  the  race  stipulated  thiit  the  veblelea  should  be 
entirely  the  product  ol  the  country,  which  they  reprefleutfld- 
NeverthelesB  M.  Jenatiy  Btarted. 

Herr  Engen,  who  waa  to  represent  tiertuauy  with  a  Uttnz 
vehli:]e,  withdrew  ut  the  last  munieut.  The  Ueuz  Co,  had  vx- 
pocted  to  bavo  a  30  h.  p.  racer  ready  for  tbia  race,  but  It  waa  , 
not  completedlu  time.  Herr  Kngen intended  to  take  part  with 
a  T5  h.  p.  vehicle  which  last  year  woo  tbe  race  Berllu-lrftpBic. 
He  withdrew,  giving  agnn  escuae  loBUlGclent  time  for  prepara- 
tion. The  official  auttaortxatiuD  was  obtained  only  three  dayg 
before  tbe  race  look  place.    Belore  this  time  it  waa  extremely 


Bpeed  gear,  which  put  him  '*hoTfl  de  combat.''  Olrardot  brok 
a  wheel  at  Orleana  Itl  running  against  a  walk,  trying  to  evade 
a  horsf?  team,  Charron  bent  his  rear  axle  running  agalnat  a 
mile  Btone;  and  Jenatay  ttlso  had  an  accident.  Charrou  and 
filrardot  dnlshed,  however,  the  former  In  9  bra,  f)  tu.,  and  tliQ 
latter  In  10  hrs.  ;{r>m.  Tbe  actual  diatance  la  3^i  niUee^  giving 
a  menu  (or  the  winner  ot  nearly  39  mllee  an  hour.  This  is 
more  than  the  average  made  by  tbeeEpreas  train  running  be- 
tween Parfaand  Lyon. 

As  Is  uBual  OD  uiicb  occoBlona  a  large  number  of  dogs  were 
BacriOced  to  tbe  cauee  of  science  (or  to  the  cause  of  sportj. 
Jenatzy  claijiia  to  have  live  or  six  on  hia  conscienco,  and  it  the 
other  cont(<Btnrila  killed  <'Ach  us  many  tbfa  wafi^  certainly  an 
Unlucky  day  for  the  doga  of  France.  Many  tiocka  Ol  Bbeep  were 
alBO  encountered  by  the  racers,  and  It  ia  Juat  Bhort  of  a  miracle 
that  no  Berioua  accident  bainpened  to  anyone  of  the  partlcJ- 
pnntB. 

In  genera]  It  la  the  ImpressJon  here  that  the  race  w&b  very 
badly  organized,  that  Inaufllclent  preparattona  had  been 
tor  It  and  that  It  muBt  be  looked  upon  oa  a  failure. 


^ 
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THE    FIRST    RACING    AUTOMOBILE   iWANUFAC- 
TURED  IN  AUSTRIA. 

The  Ntveelsdorl'er  Wa^eDbau-Fabrlke-GeBeUsebari  la  Aastrla. 
which  for  three  jear*  bfte  manultictnn'd  RutoraahEleB,  coin- 
pelet)  with  their  uulODiobllee  ]n  Frftiite  tliii*  year  for  the  flrrt 
lime,  fluil  pnrtiilpatcrt  in  the  rac^is  at  Nice,  At  tbe  rae*  of 
tourlii)ff  Qutomobllpa  thej  rccelvt^d  tbe  eeeond  prizi-  oq  tbe 
route  Xlce-DragnigTtHQ-NEce,  atifJ  at  the  Turble  hill  clImbtDif 
coDt^ijt  the  tlri^t  prize.  The  nutamoblie  was  espeuitilly  Adapted 
to  tbe  Atifttrlftn  rna<]B  find  tmd  aKnugc  of  1150  mm.,  which  \& 
about  '200  mm.  lesB  tbaD  tbu  French  carrla]i$«H. 

Tbe  BpeiKia  obtained  with  racJu^  autontublleB  being  already 
euch  n«  to  preclude  ^uch  a  Hmall  gauge,  the  firm  resolved  to 
create  a  new  automobile  system  riualiaedi  to  uflO' the  KreatPHt 
■peede  obtained  up  to  now. 

This  racing  flutQmtibil«  <»ee  th*  illustration)  has  no  longer 
tbe  aspect  of  a  carriage' but  ul  a  inachlnLv  It  is  double  seated, 
tiie  driver's  aeitt  beSng  elevatcrl  and  the  seat  »t  tb^  uiucbinlBt 
at  tbe  feet  of  the  drUer,  in  order  to  rpduoe  the  wind  rep^etancc 
»9  much  BM  pomlble. 


CONTROLLING  THE  SPEED. 

DU.VCA.N  Falls,  N.  V.,  June  21. 
Editor  HnRSiiLEHfl  Aasi 

It)  motor  carrlajeea,  tn  which  the  speed  and  power  o!  the 
(Jourcixlel  eufrlneare  under  the  directcoutrol  of  the  operator, 
is  It  considered  ueceBsar.v  to  use  a  governor?  If  no,  on  what 
futictloa  ol  the  motor  doen  the  governor  act? 

hj  what  principle  ol  attion  do  the  sp«rk- timing  device* 
inoftify  tilt  Hpeed  and  power?  S.  M.  H. 

[Whether  c-  not  un  automatic  governor  ie  lappUed,  to  keep 


'''^^ 


ItADIKU    UAOBENH   at   7Blt   NsEHkLUOfilrKIt   WAQENBAC-^ABSIKfl    (lEflELLMTBArT, 


The  ateerlng  wheel  Is  mounted  before  the  seats,  and  In  front 
of  tblfl  is  the  fuel  tanlt.  At  the  Front  of  tbe  machine  lathe  radi- 
ator, exposed  to  the  wlnfl  ue  much  as  poselble.  Gebfnd  the 
drlTer'a  seat  la  placed  the  watcj'tank.ln  appearance  reeembllQg 
tbe  fltai'k  of  a  locomotive, 

Tbe  motor  bas  two  horlxontal  rjllDdero.  one  opposite  tbe 
otber;  these  cylinders  have  a  diameter  of  ISOmim.  (i-.S  In.),  and 
a  strobe  ot  llOmm  (4.4  En.).  The  maximum  Domber  of  revolu- 
tions of  the  motor  Ie  3.1O0  a  mbiute^  which  can  be  reduced  to 
IMO.  The  eiectromagaetlc  Ignition  la  Tarlnlile.  The  motor  is 
not  Inclosed,  su  that  every  part  la  eafiliy  a4!cesHlbie. 

Od  horiEontnl  good  roads  a  speed!  of  M2  liilnmeters  an  hour 
and  on  griidleuts  of  12  per  cent,  a  fipeed  o[  2C>  bllometrea  an 
hour  can  lie  obtained.  The  pneumatic  tire  Of  the  rear  wheeli 
have  a  diameter  of  120mm.,  those  of  thp  front  wheels  of  00 
mm-  The  weight  ol  the  complete  automobile.  Including  equip- 
ment, Ie  970  lilloicramfl  (31.840  iba.) 


The  IJverpool  Jnnrsiti  of  Commen-e  has  decided  to  publish 
every  altemate  Tuesday. under  the  designation  '"  Heavy  Motor 
Trniflc,"  a  wries  of  Not«8  dealing  with  tbe  development  of 
uiotor«  In  different  parta  of  the  country,  bo  as  to  keep  Its  read- 
ers la  touch  with  a  movement  which  see'ine  destined  to  do  for 
the  ruad  what  electrliiity  promLHes  to  do  lor  railway  trafllc — 
rerolvtlontKe  It. 


the  motor  from  attaining  undue  speed  when  disconnected  or  In 
the  Jow  gear,  depeiida  largely  on  the  preference  ot  tbe  builder 
and  his  ability  to  me«t  the  conditions.  The  governor  te  usu- 
ally omitted  from  light  carriages  of  moderate  power,  but  Is 
cotkBldered  a  necessary  adjunct  when  tbe  motor  Is  powerfnl. 
Tn  tbe  latter  case  the  rcHuit,  if  the  motor  "  runs  away  "  when 
suddenly  diftciHinected;  ia  more  likely  to  be  Berfoua:  while  the 
operator  usually  has  enough  to  do  without  looking  after  the 
speed  of  the  motor.  Tbe  practical  problem  la  to  produce  a 
governor  whose  actluu  will  not  be  too  much  affected  by  the 
jolting  of  the  vehicle.  Tbe  governor,  If  one  Is  applied,  may  ac^t 
either  on  the  hlt-and-mJas  or  on  the  throttling  prlnclpJe.  In 
the  former  case  It  will  usually  ^Itlier  hold  the  exhauet  ralvoa 
open  nr  close  %\iv;  gasoline  supply,  but  it  may  hold  the  exhauat 
valves,  or  even  the  inlet  valves,  ehut  if  preferred. 

The  effect  of  retarding  the  spark  may  be  underetood  by 
remembering  that  the  mixture  of  air  and  vapor  burns  moat 
rapidly  when  It  is  most  highly  compressed,  I.  e.,  nben  the  pis- 
ton ie  near  its  Inner  dead  point.  The  movement  of  the  piston 
Is  alBo  eloweat  at  this  time,  and  therefore  a  large  proportion 
OF  the  mixture  is  burned  and  baa  contrlbated  to  tbe  pr«aanra 
on  the  piston  belorc  the  latterhasadvanced  (ar  on  It*  outward 
stroke.  If  on  tbe  other  hand  the  spark  doea  not  occni  till  the 
pLiiton  has  tiegun  to  mov^  out  the  combustion  cannot  spread 
rapidly  enough  to  keep  up  with  tbe  pltttoii's  motion.  The 
maximum  pressure  on  the  piaton  je  therefore  lower  and  much 
of  the  mixture  Is  bamt  too  late  to  utilize  the  expanslre  effect 
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o(  the  heatefl  gasefl.  CoDfleqliently  the  power  dcveilopeJ  per 
Btrake  la  Ie»B  thnn  vrltb  tb^  Igqltion  timed  for  tbe  beet  effl- 
cfccncj.  It  Is  A  rntber  waateful  way  or  coutroHlug  speed,  but  It 
'b  roDT«n]ent  und  duem  not  disturb  tbe  tuDCtlODAL  pCrlOrliiaDce 
of  the  vaporizer,  as  a  tbrottliag  governor  Ih  apt  to,— Ep.] 

ANOTHER  DAHAOE  SUIT  LOST   AND  WON, 

St.  Louih,  June  36. 
Editor  HoHBKLiCMi  Age: 

Ouce  more  the  owners  of  frightened  horaea  hnve  ffiiled  to  (jcet 
Judgmcut  Id  a  suit  ut  law  aAaiimt  the  nwueror  au  automobllt^. 

Herewith  I  lacloae  aa  item  Irom  St.  Louie  O/ofre-Ztemocrar, 
ora4tb]Het..  whk'heiplahiBltaeK-  Joiis  C.  Hiuuos. 

The  cllppli^K  rPAds  ««  fullowH: 

The  damage  sulta  nealnst  Joha  C.  Htgdoo,  resalting  from  ad 
accident,  in  the  county.  In  wblcb  hii  automobile  waa  coooenied, 
were  dlBmlaaed  In  the  Circuit  Court  at  Clayton  yeeterdBy  by  the 
plaiotltl  nt  tbeco«t  ol  the  defendant.  \eor  the  county  seat  a 
hora.6  became  rri^htcQed  at  the  automobile  au(t  overturned  a 
busiry  coutulnluK  ^ira.  Katlieiiae  Onaleo  aod  her  daughter, 
who  was  an  luvalitl.  The  daughter  dlfd  within  a  few  days 
afterward,  but  the  pbyBlclaus  ctatmed  that  her  death  had  no 
conaection  with  the  ttccldeot.  However,  Mre.,  Onjetea  brought 
Bnlt  to  recover  damu^ea. 

J( 

A  PACKING  REMEDY. 

AK»ON,  OBIO  June  12. 
Edit&r  HoKBBLBHa  aob: 

,    Please  accept  thanks  for  the  practical  suggicfltlon  called  out 
Id  answer  to  my  (jueHtionB  publlehed  In  Thk  KoRSE.t.i!:Ha  Agk. 

Ab  I  have  auceceded  la  orercomlng  the  pachlag  diffleuUy  It  is 
no  moT^  than  right:  that  yotir  readers  should  have  the  ben&at 
of  my  eiperience  In  making  my  cyllader  head.    I  screwed  the 


«YliHaBt  pipe  Into  a  boss  east  on  It  for  tbe  purpose.  This  boF* 
came  to  the  edge  at  tb«  head  aa  showa,  aud  crowded  tbe 
bolts  at  that  apace  farther  apart  than  they  naturally  would 
be.  It  alBo  cut  Into  the  tblcknen9  of  the  plute,  maJtlog  It 
ma>L'h  thinner  than  It  was  orlglually  Inbeoded.  This  made  It  so 
wenk  that  It  would  eprlng  with  the  preseure  or  warp  with  the 
heat  (the  bead  Ifi  not  water  jacketerl].  I  made  a  new  he<ad, 
and  in  packfni^  It  put  Intwothk'kneJise^oF  asbestos  1-'J'2  lDcb«e 
thick.  Oiling  it  with  ttheltuc  and  Hcn-wLug  the  head  down  while 
still  moist.    Klace  then  t  have  had  a^i  trouble. 

"One  of  thb  Chakkib." 


BALANCING    THE    CONNECTING     ROD LOCA- 
TION   OF    THE    WRIST    PIN. 


Editor  HoKKELEHfl  Aue: 


Andreuoh,  Ihd.,  June  24, 


As  tbe  connecting  rod  Is  a  hard  member  of  ao  engine  to  bal- 
ance in  a  motor  carriage,  wUI  you  show  la  yourraluable  pap«r 
the  cuaatrUctioti  of  a  rod  that  is  cnnsldered  beet  on  an  i^n^lue 
i5x8  Incb^,  On  page  17  ol  our  May  2  Isaue  the  De  Dion-Bouton 
piston  Is  sbowa  with  about  oue-tblrd  of  Ita  k'ugth  turned 
smaller  Id  diameter  than  the  cylinder.  Conalderibg  the  fact 
that  the  outer  end  of  piston  Js  forred  against  the  cyltndfr  wall 
with  great  force  In  the  work  stroke,  owing  to  the  anf^ulaHty 
of  tbe  connecting  rod,  la  it  not  beet  to  hare  all  tbe  surface  on 
piston  possible?  I  have  frei]ueut  calls  to  rebore  cylinders' 
which  show  a  cutting  out  of  cylinder  by  front  end  of  pfatoa 
dnrlQg  the  working  stroke.  I  call  to  mlud  oue  t3-lncli  cylln- 
der  which  was  cut  out  three-sixteenths  of  an  Juch,  Is  DOt  the 
proper  place  for  wrlst  pin  somewhere  back  ol  centre  of  piston 
nearer  the  ring  end  ?    W|U  you  give  the  eiact  position  7 

Very  truly  youre,  C-  D,  B, 

[As  good  a  dMlgD  as  any  for  tbe  contiectlbg  rod  of  this  eltm 
of  engine  la  the  common  ''  maKne"  end,  of  whJch  an  example 
was  shown  In  Ed  ward  H.  Clo  rk's  steam  engine  lu  Tn  k  Hoshg- 
LESS  AoE  ol  April  11.  and  also  In  his  advertisement  this  week. 
The  end  of  the  rod  has  a  T  head  forged  on  It,  and  the  branes 
are  bolted  to  this,  usually  with  a  shaJlQW  tongue  eoterlDf;  a 
groove  Id  the  steel,  to  keep  them  from  slipping,  The  piaton 
aad  of  the  rod  Is  aaually  forged  solid  aud  bortnl  for  a  solid 
buehiuK,  which  la  renewed  when  worn.  The  main  point  am 
regards  balancing  Is  to  he«p  the  piston  end  ae  Ugbt  as  possi- 
ble, as  this  can  be  only  very  Imperlectly  balanced  hi  a  slngle- 
cyliuder  engine,  whereas  the  crank  end  can  hv  balanced  very 
well  by  means  ol  weights  bolted  to  the  cranks. 

Wo  are  uot  clear  why  tbe  l>e  Ojon  piston  1s  reduced  to  the  ex- 
tent shown  In  the  cut  referred  to.  It  ia  comrann  practice  to  cut 
one  or  more  circular  oil  .groov>eH  In  tlio  pf«toD«  as  these  help  to 
distribute  tbe  cylinder  oil  and  are  found  to  aid  also  In  packing 
tbe  pletoD  against  leakage.  The  wrist  pin  Is  uaunJIy  put  a 
little  below  or  la  front  of  the  rings.  Theoretical  conijiLderaiicna 
would  put  It  noan':r  thit^frout  or  openend  ol  the  plstont  tbe  idea 
being  to  bring  the  preBsure  where  the  lubrication  is  best;  but 
In  order  to  save  space  and  welgbt  of  engine  a  compromise  la 
usually  made,  and  the  pin  Is  put  somewhat  back. — Ed.] 


Tbe  Amt  tnotocyck'  delivery  service  In  this  country  has  |oaE 
beftttlnatltuled  In  BartCnrd  by  theColunihlaand  lCle<L'tric  Vehicle 
Company,  gasoline  motor  trleyuie  carriers  being  employed  In 
the  service.  They  are  operated  from  h  neutral  statiou  nt  45 
Wells  atreet,  wliere  they  are  on  call,  together  with  paaseager 
veblcCes  capable  o(  carrying  four  people. 

The  pnckQgta  are  brought  from  the  store*  to  the  central  eta- 
tlon.  where  they  are  sorted  according  to  the  districts  in  whleh 
they  are  to  be  delivered.  Jly  a  aystem  of  collecting  packagen 
on  a  number  u!  routes  each  'iny  the  service  ia  made  available 
to  those  who  iiave  acomparativity  smnll  nuuiher  of  dellvcrien 
to  make.    The  vehtclsa  may  also  be  rented  for  stated  periods. 
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THE  NEW  nORS  RACING   CAR. 

Th*  actoinpflnyiiiR  photograpli  of  M.  Levt^gh's  now  More 
racJpgcar  Is  of  ep^lal  intereat,  hb  U  depicta  nut  only  Ihe  flrat 
o!  the  new  e«riea  of  vtiitares  de  coarse  wtilcli  Las  iseu«(]  this 
senBOD  from  the  Granclle  factory,  but  ft  niao  ilLuBtratee  what  \b 
aasaredlj  tbe  Faateat  French  gitsolln^  car  now  on  the  rond. 
Geaerally  flpe«blD(c,  one  dues  not  eipect  to  Me  the  new  tj'pea 
o(  FrentL  racing  care  befDrc  Mft,v,  hot  this  year  Mora  have  beeo 
very  ^n'^PS^iiQ*  apd  the  flmt  cf  their  new  stuO  wbh  f1rjl»liijd  In 
time  for  tlie  Nice  week,  whivb  took  place  at  the  end  oC  April. 
ItaloUIai  performan<e  was  nat  a.  conaplcaoue  bucc^sb,  for  In 
the  Nlre-Marseillefl  rare  tbe  mminta  of  Rene  ile  Ktiyfl,  Hour- 
eieree,  Ciiurron,  and  PinBon  all  ftnlebed  abead  ot  the  More 
champion,  which,  howBTer,  haJ  had  the  worst  of  luck  In  thy 
matter  of  tire  troubles.  That  this  form  was  too  bad  to  be 
true  waq  canclualvely  proved  four  ilaje  later,  when  Ln  the  Nice- 
La.  Tarble  raceM.  l^vegh  steered  hia  car  over  the  seventeen 
knometre  of  hll:l,  most  of  It  with  a  10  per  cpnt.  gradient,  1u 


over  automobile  cotietmctors  Id  the  matter  of  qnotlng  horw 
poweM.  Oiift  or  two  years  ajco  niabera  and  owners  alike  eiog- 
geraterl  tht>  actual  power  of  their  motora  In  about  the  Sitme 
proportfoii  B.B  they  now  dlojInlBh  It,  and  the  i¥U8on  tor  th« 
chniia:e  is  this:  Frenchmen  became  educated  In  the  ijueatlon  of 
boree  power  and  rec&lved  Willi  jio  iocr^dulouB  smile  the  con- 
BtrucCnr'Q  il«BU ranee  that  the  motor  was  of  envb  aud  8U€h  a 
force.  Accordingly  the  maker  went  on  the  utber  tack,  and  to- 
day he  8«yB,  "  8ee  how  Uiy  V2  h.  p.  motor  heats  those  Of  16 
h,  p.  niado  by  other  JJrma."  It  1b  very  confuatiig  and  mlalead- 
Lng.  but  under  existing  rlrcuuiRtani^es  what  can  be  dune  V  Ida 
mail  llhea  to  call  his  motor,  which  develops  i^Q  h.  p.  on  the 
brake,  a  10  h.  p  engine,  what  la  to  prevent  h[m  7  The  car  illua- 
trated  Jb  known  at  tbtr  *)renelle  lactory  uB  the  "lUOO  type," 
«nd  this  iB,  perbapa,  the  fairest  way  of  di'slgnating  n  racing 
car.  I  ha  ve  every  rcnaon  to  believe  that  the  motur  develops  81 
to  32  h.  p.  oa  tbe  brake.  Th«  car  itsell  is  entirely  similar  In 
appearance  to  the  laet  year's  type  of  Mors  racer,  and  givea  one 
tho  Impression  of  being  a  veritable  "flyer."  The  owner  and 
driver  1«  M.  Velghe,  a  well  knowa  member  of  the  Anlomobile 
Club  of  Fraocpj  who  races  under  the  name  ol  Leyegh,  aud  who 
la  undoubtedly  one  of  the  very  few  automublllBtB  capable  of 
driving  Buch  a  car  for  all  she  Ib  worth.  It  Is  probable  thut  In 
fiddltbm  to  MM.  l^ve^h  and  Antony,  both  of  whom  have 
acihjeved  ao  many  site  -esBes  on  More  cara.^faurlce  Famian  will 
this  year  be  oeea  racing  with  a.  almllarly  powered  vehicle  of 
Grenplleeonstructloti.— Tfre  Motor-Car  Jouniai. 
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19m}n,  Sbqc.,  no  less  than  ITeec.  faster  than  the  time  madebj 
any  other  campetltort  and  '6«ec.  faster  tlinn  M.  Ivemattre's 
record.  The  following  day  this  victory  was  confirmed  by  M. 
Levfigb'a  performanoea  Iq  the  time  trial  he  made  over  a  kllo- 
metiv  and  a  mile,  the  former  distance  being  taken  from  a  Hying 
■tart.  In  both  he  waa  accorded  a  walk  over,  aft  nunc  of  the 
other  big  eara  competed.  Ills  tinies  were— one  kilometre  frnm 
a  Aylng  atart,  4Si  wc,;  one  mile  frfini  statloTiary  start, 
Imln.  321  sec.  The  only  other  occasion  on  which  the  vehicle 
bov  had  opportunity  oF  sbowlui;  Its  capabilities  was  the  hlll- 
cllBiblng  contest  at  Cannoa,  known  aa  "  L'Kt>Teret,''  ami  here 
again  It  came  In  Qrst  of  the  cnr«.  The  time  made  fftr  the  13 
Ulonietrca  600  metres  was  14  tiiln,  44flec.,au  altogfther  eicep- 
ticmal  perlormance  when  the  severity  oI  the  (frade  and  the 
sharp  tumlngfi  of  the  course  arc  considered.  And  what  is  the 
lione  power  of  the  motor?  one  naturally  aaks,  ^Vell,  I  woutii 
:  Ukei  first  ol  all,  to  point  out  a  great  change  that  bae  come 


^hgtUke, 


HOW  ABOUT  THE  BUSINESS   END? 

Where  is  speed  leading  the  trade  to?  Certainly  not  in  pros- 
perous path?.  «)f  whateommerclalVQlnecnn  a  car  bo  that  ItnB 
been  driven  by  some  wealthy  person  at  an  enormous  and  dan- 
gerous pace?  There  fa  an  absniute  ahsetico  of  any  erieclal 
endeavor  tn  cater  lor  tuiJilQeas  cHr&.the  whole  Idea  being  to  get 
eiceflsive  speed.  I  look  In  valo  for  any  motor  llrtn  making,  aay, 
A  sptH-lnl  doctor'fl  carriage,  or  a  tradesman'a  delivery  vno,  or  a 
conmvrciiil  trnveler's  vebicle.  Motor  duet  carta,  water  carts, 
etf.,  nrealmplv  non-exletent.  These  motor  vehlclee  would  be 
readily  bought  If  ttiey  were  to  be  had,  but  they  are  uot.  The 
€ry  Id  iinewet  to  thl«  Is,  of  coursL',  that  the  demand  even  lor 
motora  na  pleasure  vehicicB  eicceds  the  supply,  but  there  are 
severnl  compmifeft  which  could  have  Bupplied  more  vehk-lea 
tould  thev  have  bei-n  ecrtalu  of  snlcH;  In  fact,  there  is  plenty  of 
motora  of  different  nianufacturerB  waiting  for  purchnaers  now. 
Jf  motom  are  to  be  lookM  upon  In  the  same  way  na  bicycles 
used  to  be— entirely  an  a  luxury— It  will  take  a  good  many 
yearn  to  pronounce  the  much-tnlked-of  doom  of  the  horse.- 
honUon  Morolnjf  I^adeV. 
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THE  ROCHET  VOITURE. 

Flgiirc  1  BliDWH  the  [niuib  anil  niuntiig  fiear  of  thiB  vohlcle. 
whk'h  ort'SoarratiHKilthat  a  variety  of  bodice  mnv- 1}«  mounl«<3 
ou  them  hu*I  Hwtireri  thereto  b^-  bolti*.  Tig.  J  ahows  the  "iluc 
tODDeniL  "  Btii'le  of  bodj',  but  any  otb^rtiuiy  readily  end  quickly 
be  HU4t>itti)tfld  for  It. 

Thf:  vi^hicle  la  ilicnti  by  a  liandle-bar  T,  of  wblcb  tlie  leFt 
banijle  ItJ  beet  upward  wbJIP'  the  rEght  hand  one  le  LarlziiDtal. 
Tbe  baqdle  hnr  inetbnil  of  BteeHiiK  Ih  {'redtted  n'lUi  itiiiii'ProLiS 
advttDtagee  orer  the  wheel;  Its  injinngemtnt  l9  more  t«relinc- 
tlve,  Ita  iJOSltion  ludiratfB  at  oticetbe  Au^leiff  tbv  frutit  whtelii. 
a^tblni^  ItnpoHHUtlt^  with  the  hand  whtfiatid  ^  l*^!  nr  the  Aret 
Impnrtani^e  wbeu  Diiaiici-uverlng  jn  cIdbc  qiinrterK. 

At  the  driver's  right  Is  a  brake  Icvor  W,  nbkli  (Ij^hteDS 
}ejitber  lined  brutti*  bauds  on  two  drumH,  one  no  eai^h  of  tbe 
rear  wheelBj  alter  first  buvltijc  h.v  the  same  movemeat  dlseo- 


Tbere  are  two  pedala,  or  which  the  left  band  nne  Arst  dlneo- 
Ka^e  tb«  motor  und  by  further  mnViPaifnt  appliiee  a  brak^  iin 
the  dItfyrHiitlal,  Tbe  rlKht-h«iid  pedal  acta  Id  preclBely  the 
Baaie  luanDi^r  b.r  the  lever  W,  flrst  dlHeDgasIn^  tlii;  motor  and 
tben  applying  the  ivar  nhi^el  bfakee.  Theei:!  briiketii.'aa  tlivr^ 
lore  be  applied  either  hy  baud  or  by  liirit,  aB  mo^t  conveuleut. 
Id  an  enveT^ener  both  hrnkee  caa  be  applied  at  oiiee. 

A  third  pediil,  opera  ted  by  the  driver's  be^-l.  relensea  a  latch 
fj^QTernlng  the  »peed  c-hangea,  and  ia  alwayB  operated  In  cod-  { 
tietlloa  with  the  leper  I'. 

i  til  [bcetaiidard  of  the  ateerEag  handle  are  two  small  bandies  I 
wcirklrtg  on  iiatebed  Hegtuecita.    One  of  these  actH  on  the  goT- 
erni>r  uF  th«  motor  and  tbe  other  on  the  Igultlon,  to  vary  tha  | 
lend  of  tbe  latter. 

Finally,  a  ring,  wbLcb  1b  uoraitiliy  cauji^bt  on  a  hook,  fuflt  be- 
low the  cuahlun  and  at  the-  right,  bolde  Up  a  rat'Cbet  pawl  and 
a  prop  deelf^Tied  ta  stop  the  vehlirle  from  running  backward 


Fjq.  1. 


gaged.the  motorrat  tbe  i^oni?  cluteli  V,  Tble  Itver  W  I0  latclied 
by  a  dog  engaging  a  notched  aegment,  ao  that  the  velilcle  may 
be  braked  aaA  the  band  then  employed  for  other  pitrposea. 

Aoother^and  larger  lever  U  dCtfioli  theepetfd-ebanglng  gears, 
To  Increaae  the  apeed.  the  leTer  le  moved  forward,  while  a 
backii  ard  movement  engages  the  lower  geatB  BucpesBlvely  and 
tben'^revere^  tbe  vehicle.  Tbere  are  tuur  speeds  forivord  And 
one  reverse. 


i^Ti^Tl 


down  a  Hlo^>e.   Thue,  If  by  any  mlechance  the  power  falle  when  , 
ABcending  a  liHj,  a  quick  movement  anhookg  ibe  ring  and  the 
pawl  engngoe  aad  IdcIeb  a  ratchet  on  the  dltfereatial,  whll«  tbe 
lower  end  (»t  the  prop  falls  and  tbruBta  agalnBt  the  ground. 

Turning  again  to  the  ruDiilog  gear  a  plan  and  an  Inverted  < 
plan  tit  thla  ar&  Bbovrii  In  FlgH.  3  and  4.    Tbe  fraine  la  ron^ 
etrnctedfrom  cold-drawn  Ht«el  tubing  wftb  braiiMl  lolnta,  and 
ia  very  rigid.     AH  of  tta  raembere  are  In  Internal  conmmnica 


t 
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lion,  Qiitl  It  is  mude  to  eerre  ae  nn  ivuililary  cooter  lor  the 
jacket  water.  Twn  aeml-elllptlc  eprlflga  la  the  rear  aud  a 
transverse  clllptJc  sprlag  la  front  eiipport  the  ttama  on  the 

Tlie  motor  £9  tn  front  and  the  power  !b  trnnBinltted  through 
tlio  contcal  friction  clutch  V  Vi  and  the  Hhatt  P  to  the  ape*d- 
ctaanKlujC  geare  Id  the  caais  P.  J-Vod:  this  the  diHsi-^utlal  Ahaft 
1b  tlrlren  Ibrough  the  mediuai  of  ti>i:>vc)  jjluJucie  at  G. 

Tbe  JCorli'Ct  motor  Is  aoadaptnllfjiiol  the-  Daimler  motor,  hut 
It  embodies  a  coiiBldernblf'  iiii[ul>er  ol  iinproveEnente  in  Ihe  de- 
tailH  at  ItB  cultBtrucIiun.  it  i»  shown  lo  Vi^s.  5  and  4S,  aud 
has  two  cyllridcrsj  developing  «  or  S  h.  p,,  acconllng  to  site, 
Soiue  vehicles  have  two  of  theee  motora  on  one  shaft,  whk-h 
kIt^  thi^m  12  or  H\  II.  p.  The  tvro  cjlladGra  nr«  CHBt  In  one 
pjeOA  and  bolted  to  the  crank  eae.B.  All  the  moving  pnrta,  save 
the  last  levera  acting  on  the  exbauet  valvea,  iii-e  lufloBed.  The 
crank  caee  has  tbe  ufiuol  aplt^ah  lilbrl'-Atlon,  and  a  ^laea  »vt  \d 
its atiJe  enable  tho  operator  to  fibaerve  the  teviO  nf  the  <  II,  Tlie 


highly  meritorious  feature,  aa  everyone  can  testify  who  has 
j^urie  throngh  the  uuleance  of  uncoupling  the  exhaust  and  sup- 
fily  pipes  in  order  to  regrind  a  villve  On  the  roud.  Th<r  two 
fjlugiii  c  c  over  the  Inlet  volves  are  formed  to  receive  the  aparb- 
Ing  plug^B  K  K. 

Twocupe  M  M  on  the  cylinder  head  aire  provided  for  the  In 
troductlon  o[  a  few  drOpH  of  Kasojiiue,  when  etartlDjeTt  to  dis- 
solve any  ffummy  oil  that  may  have  cl(ig(?<?d  tbe  platon  rings. 

The  ^overnur  Is  set  to  permit  a  norinn]  speed  of  HOO  revolu< 
tlooB  per  EuEuute.  The  cranks  are  eet  oppuelte  to  nilnlndce 
vibration,  Tbe  apeed  of  the  motor  la  controlled  Iby  enuaing 
one  or  both  of  the  exhauat  cniu  rolJers  to  run  ofl  Irom  thin 
cams  on  to  ndjnrent  circular  rnms,  thereby  tiuttlUK  oue  or 
botli  ot  th',"e»)iimHt  valvee  uut  ul  action. 

The  airaiippiy  to  the  vaporlierlB  warmw]  by  paHBinj;  around 
the  ejchanst  pipe,  ami  thi.-  mixture  la  diluted  by  an  adjustable 
opening  On  Uh  way  to  the  motor.  A  small  screwed  pln^  ^^  t^be 
hriMe  iif  thf  viifiorlziT  perraftw  of  draining  the  latter  of  etfile 
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governor  !8  within  the  drum  J,  and  the  starting  craok  in 
worked  from  the  froat  end  of  the  vehicle.  The  cover  B  IucIosm 
a  commutator  to  distribute  the  current  tor  the  sparky  first  to 
oae  and  then  to  the  other  cylinder. 

llie  vaJve  bos  la  caat  In  one  piece  with  the  head.  Tbetreah 
mixture  enters  at  T  and  paHs>^  to  one  or  the  other  cylinder, 
while  the  exhaust  gases  pass  out  at  Z  Z.  On  top  ot  the  valve 
box  are  tour  screwed  plugs,  a  a  c  c,  which  permit  Immediate 
acceaa  to  the  valves  without  dfaniounttni?  tlie  cylimler  bead;  a 


gaaoUne^  and  aitao  of  lowerlag  the  gaaollne  level  in  case  the 
vaporizer  becomes  *'  flooded  '*  by  non-operation  of  the  float. 
^At}&ptefl  from  La  France  Automoblk. 


The  DecaurlJIe  Company,  'the  manufacturers  of  the  well- 
known  EhjcaiiviUe  voitupette,  are  anld  to  have  Inat  year  ex- 
purtel  87  vehicles  uJ  varlouH  deacrlptlona.  two  going  as  far 
away  as  the  Dutch  East  Indies,  oue  t«  Egypt,  one  to  Ureeee 
and  one  to  Manchuria. 
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THE  BRITISH  LAW  IN  MOTOR-CAR  ACCIDENTS. 

BY    T.    W.  HTAI'LEiK    rlEtTII. 

Law  prescribes  a  ccrtnin  mlalmuni  at  meDtal  alacrity  to  he 
exhibited  by  all  perenne)  in  t|ie  cotnmutiltj'  umlt^r  various  clr- 
cumiitnnceB.  Such  a  prpscrlptkin  in  uhHoEutely  niHHled  to  Bucuro 
th&corninon  adviintage*  "T  civil  intercimrac,  otherwise  every 
one's  healtb  and  tiorsutial  sccnrit.?  would  he  tit  ilie  mercy  of 
*very  a(:hcir  por^ou  who  inlKht  clioonet"  hidill^  In  tlinuglitleee 
and  recklee^  ca^duct.  Thiia,  hi  tvery  C4>n[lltlcjn  aud  sILuiitinn 
ol  life  law  exacts  tbat  every  normal  sub)«ct  of  tbc  StQt«  eliall 
carefalty  watch  th»t  hid  avt-a  ut  omlasione  do  ant  ioterie^ve^ 
with  the  euJoymeDt  of  rights  wbkb  are  revted  In  otherSc 


The  ansouDt  uf  watchfulueaa  needed  wJll  be  delermfucd  by 
each  particular  coee,  und  will  vary  in  proporttoa  to  tborlfik, 
and  lu  Inverse  proportEoD  to  the  kdowledj^  tiad  apiireclatloD 
or  the  person  to  whom  theduty  ]b  owed.  The  ab»enct^  oT  this 
THrlahlo  aiQOunt  of  care  1b  oeglltreuce.  In  all  actload  Tor  dam- 
BgflH  negligence  l«(  the  root  and  founilatlon,  and  without  direct 
prool  of  nejy;]if?uiiCB  au  action  for  damiigea  L-aonat  he  matn- 
talneil.  The  definition  of  " iKj^liiifeDw''  ae  laid  down  by  the 
law  ie  tberetort' Imports  lit,  ait'l  thla  deflultloncan  best  be  g;lveD 
by  qaotinii  two  which  are  adoitted  by  uhe  oourte.  The  HrBt 
Judicial  deQaititiu  le  by  Baron  Alrlcrflon,  who  {leturrlU^ij  It  as 
"theoralBBtouto  doaotnetblng  whirh  n  rcaHODable  mau.KiiSded 
by  those  ooD«]deratloti8  which  ordinarily  rcsulat*  (he  cotjduct 
of  human  afratrB^  would  do,  or  daliij^  eoruetliitig  which  a  rea- 
Bonahle  and  prudeut  man  wniiid  Txit  do," 

And,  again,  by  Justice  Holmes,  In  an  AmOTtcfln  cflue:  ",I( 
a  maa's  conduct  la  such  tie  would  tie  revlLlcBs  En  a  man  ot  ordi- 
nary prudence.lt  la  rtK-kleas  io  him.  Unlesa  he  can  bring  hlmaeir 
witbtn  some  hroadly-dt^nnifMjejccoptian  to  j^enerai  rulcB,tbi-  la%v 
deliberately  leaves  his  peraonal  equation  or  IdJosyncrBBlee  out 
of  account,  and  peremptorily  aBBumeB  thnt  he  boa  us  much 


cotmclty  to  JuiIkCi  and  rorti««4^  con«e<tU4>uce«  as  a  man  <if  ordi- 
nary prndt'uce  would  have  tntlie  Bpmecondltion."  Tlipre  nmut, 
however,  be  added  tu  these  deSaltloaa  a  proviso  tbat  the  imrty 
whose  conduct  la  fn  QucfltloD  la  already  In  a  aicuatiou  that 
brlnKH^  him  Ultder  tbv  dnty  ot  taking  cure. 

Nejcllgcnce,  then,  in  Its  proper  W^^i  «cc«ptfltlon,  descrltjes  an 
outward  and  vlfllble  action.  From  an  nnalyftle  of  ntgllKence 
then,  w(>  arrive  at  the  following  propoaltlous: 

( 1  )  It  Ib  the  omIflBioa  to  fulDI  a  duty  toward  a  determinated 
[lerHoii  or  peraoDs  Impoced  by  the  law. 

(2)  Tliti  standard  of  doty  li  the  foresight  and  caotloa  ol  a 
prudent  man. 

(.*{]  Thci  duty  Isnot  abHolule, but  relative;  *' Ilia  always  rela- 
tlrt  to  socjc  clrcumBtftucea  of  time,  place  or  person.'* 

U]  The  neKligf^nce,  to  be  actionable,  mastt  have  been  the 
prijxlmMti.'  cnuae  ol  (he  Injury. 

tliivlug  thUR  premiaet]  on  m^gtlgeTice  generally  It  is  neceasary 
to  polDt  ont  at  once  that  to  found  an  action  for  damages  to  a 
miiior  car  the  aggrieved  persau  must  prove  nfllrmatWeiy  that 
BUi-li  autltm  arose  from  tht'  ii^irllgenee  of  the  party  who  caused 
til*  djimage^.  There  wema  tn  Ity  a  very  common  polfon  among 
a  iar^e  proportion  of  tlie  public  that  if,  for  Instance,  a  boree 
bolts  and  an  accident  cn^ucB  in  consequence  of  a  motor  car,  the 
owner  ol  the  motorcar  Is  responelble,  and  It  Is  quite  snRicleut 
to  prove  the  bare  fact  that  the  presence  of  the  motorcar  caused 
the  accident  to  happen  to  obtoln  damagee. 

This  Ib  clearly  not  bo,  and  to  recover  damagos  for  any  acci- 
dent fehat  happens,  tbe  nature  and  extent  of  the  Injury  are 
Immaterial,  the  pei«OD  claJtnlng  must  prove,  not  that  the  acci- 
dent happened  la  i^unaeqiifnce  of  the  motot  car,  but  that  the 
accident  baptwned  in  consequence  of  faolty  constmctloo,  under 
Section  i:!  of  the  locomotive  Act.  1861,  or  That  the  accident 
happened  la  conHcquence  ot  Borae  direct  act  of  negligence  of  the 
owner  ot  the  motor  car, or  some  person  In  his  employ,  and  act- 
ing under  hie  authority  and  direction. 

It  la  well  i>*ttled  In  tbe  case  of  Hanmiacic  ra.  White  that  the 
unuja  ot  proving  adlrinative  evidence  of  negll^^ence  to  mairLtaln 
aa  action  for  damages  rests  with  tbe  piatntlff,  and  It  was  also 
held  In  thocaae  of  Cotton  vs.  Wood  that  to  support  an  action 
fur  nugllgeuce  tlie  (iIh  lutifT  must  give  proof  of  weil-deQned  negll- 
geni'e  In  order  to  warrant  the  Juilge  in  leaving  the  case  to  the 
Jury,  and  unleBs  heifteatlaaed  that  then;  la  cJenr  evidence  of 
negligence  H  la  hlbi  liuty  to  stop  the  ctiee. 

Hla  Honor,  8|r  Alfred  Alartpo,  has  trieil  several  motor-car 
esses,  and  has  laid  down  very  sound  law  on  the  general  eub< 
ject,  and  In  one  of  hla  Judgmenta  he  went  so  far  na  to  direct  the 
Jury  that  "every  liori*e  ought  to  be  properly  traUiiK]  for  the 
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ma  J."  Prei:i8el.T  tlie  BttHie  principles  Of  Iflw  apjily  to  a  motor 
cnr  ftH  were  liiiflrfdWn  in  tht-  cast  o!  Hniniiuuik  vb.  AVIiltP,  where 
it  waaUvM  li^  Chl*'t  Ju^tif^  f-Iarlp!  flnd  .InattoeH  WilllHma  anf] 
\Vi]les  thiU  tbe  mt^rt:  bAp|)eLilii|j>  ai  an  neirlilf^nt  is  not  Kutlif  it'tit 
pTlilencf  cjf  negllgeiico  lit  n»  Hctloii  ioT  ilamiig^K  tu  be  left  to  a 
Jury,  but  the  plaliitin  mu*it  give  So  in  e  (ilUntiatlve  evlileueo  o 
neghgtnice  on  tlie  pirt  of  the  defendnnt.  In  the  caee  uienlioii*d 
the  i]>efeoilHDC  was  rUUng  a  borse  at  a  VFulk  when  tb(?  animal 
became  nwtfvE:',  a,xnl  rusticcj  on  to  the  pavt^rueiit  Had  knocked 
dotrn  and  killed  tbo  buBband  of  tbt-  plalntJfl,  hut  Uiv  wrltoeBseB 
for  Lbe  plalntin  also  proved  that  the  derendant  wai!  doing  bia 
best  to  pruvent  the  Hcrlfleut.  It  wfta  tbctrfijire  bftld,  flB  tLcre 
was  no  evidence  ol  aeKtlEeiici!.  the  defendant  cuulcl  not  be  1t«ld 
rvfipunsible  Tor  the  couBeiiueut^es  or  the  accldeut,  and  tbererore 
the  ai'tlau  lor  damages  failed. 

A  similar  dactrln>p  was  laid  down  In  the  cabe  ol  Kcdbead  tb. 
Midland  Railway  Compnay.  where.  In  conBetpJenc*  of  an  at'ti- 
dent.  plaintiff  waa  severely  Injured.  When  the  case  was  tried 
the  plain titr  relied  upon  the  faet  ol  hie  Injured  condition,  nud 
tbat  he  re(!elved  euvb  InJurleB  while  trarehug  In  ihe  compiiny'e 
trnln  ae  eullSclenE  to  estahlleb  his  caee,  but  It  .wee  held  there 
that  e.»  DO  direct  act  of  u^Kl'tf^-'nce  wrnt  proved  agBlnet  tlie 
compaiiv  he  had  no  rem^y  at  law.  There  are,  of  course,  many 
other  dwJded  cases  of  this  uature,  and  In  caee  of  damage  to  a 
motorcar,  or  cauaed  by  a  motorcar.  K  the  owner  Is  aued  for 
damages  it  dhould  be  remembered  that  negUence  Is  the  eseiMice 
of  the  whole  case. 

In  a  ease  at  Sitting  bourne,  whtird  three  horsea  bolted,  and 
one,  a  valuable  shire  boreet  dashed  tbroogh  a  Iflrge  plate-glase 
window,  [uiasing  lu  owQ  death  and  a  goad  deal  ol  damage  to 
property,  in  coDseciucince  ot  the  approach  of  a  motor  car,  iiu 
action  to  recover  damages  tor  the  lioree  failed  beeanse  the 
plaintlfl  did  not  give  affirmutive  proof  ol  Degllgencc  by  the 
driver  or  owner  ul  the  motor  car,  although  it  waa  admitted 
that  the  borae  bolted,  aud  the  accickut  happened  in  cooee- 
qaenee  of  the  pr«>aence  of  the  inotor  aar. 

It  may  t>ensefiLLlly  added,  ne  n  hint  to  autoiuoblllats,  that  tn 
ttie  event  of  an  accident  happening  they  gboulil  &%  Boon  as  pOB- 
aible  get  the  nameB  and  addreeeea  of  persons  wbo  wltneeeed 
the  accident,  tl  any. — The  Avtumutor  Jovrriai, 

5ELF-STARTER    FOR   QAS   ENGINES. 

The  rapid  development  of  gaa  englnee  of  large  power*  which 
bfLH  taken  place  flurlti};  rci^ent  years,  ha»  rendered  ttecceHitry  the 
adoption  of  aome  self^etartlng  device.  The  method  of  starting 
hy  turning  the  flywheel  round  by  hand — which  tiae  frequently 
ueeeaaltated  the  help  of  some  rot]r  or  Ave  men,  and  lu  many 
cases  reealted  lb  persoDal  Infnry— has.  It  will  be  generally 
acknowlefJged.  beien  a  aerloua  drawback  to  the  ilevelofmient  of 
the  large-slserl  motor.  This  objection,  liowever,  has  been  over- 
come In  a  practical  manner  by  the  iDtroductioD  of  Edmondsou 
A  Dawson's  patent  etarler,  shown  ]n  the  accompanying  iltus- 
Iratton.  and  mauufactureil  by  Joe«ph  EdniondsoB,  of  Albert 
WnrkB,  Key  street,  HradforiJ.  The  starter,  whtch  can  be  ap- 
plltMl  to  any  type  oF  gas  engine  from  4  h.  p.,  la  ol  the  type  In 
which  more  or  le«S  COmpreSHlon  of  the  charge  la  effected  by  a 
pump  woriierj  by  band.  It  given  aa  IcUial  Impulee  automalU 
cally  proportioned  to  the  rei|u!remeat*  of  tha  engine  at  the 
time,  and  follows  this  up  by  a  further  impnlse  at  eacli  L-yi-le 
aiilll  tbfi  ordinary  Ignition  apparatus  of  tbe  engine  takes  Up 
the  running,  when  the  starter  may  W  thrown  out  of  gear.  Re 
rerrtng  to  the  IlliiBtratlon.  A  Is  the  cam  ebaft  of  the  engine,  re. 
volvlng  clockwise;  U  i«  the  cam  of  the  etarter,  which  Is  loose 
ontbeabnTt:  f  Is  arollar,  fast  on  the  Ciim  shaft,  and  carrying 
forward  (clorkwlee)  tbecam  B  by  means  of  tbet-Uck  D  llxed  on 
the  c-am  nod  dropplnu  into  the  notch  E  on  the  collar.  This 
leaves  tlie  cam  free  when  the  (>nglne  runs  backward ;  F  Is  the 
pump;  *i  Is  the  valve  box  of  the  pump,  having  an  aperture  H 
coupled  to  the  gas  supply,  a  regulating  screw  Hi  for  gas,  and 
A  set^ond  aperture  H-  for  admitting  air  I  Is  the  I'hecb  valve, 


and  K  tlie  Ignition  valve,  bavlng  an  orifice  J  on  the  left,  to  be 
connected  by  a  tube  with  the  Interior  ol  the  cylinder  of  the 
engine;  L.  Is  n  Link  conneirtlng  the  arm  nn  the  plug  of  tbe  igni- 
tion vnlvfi  with  tbe  adlustalile  lever  MM.  moving  on  the  stud 
N  on  tbe  bratTketO;  M  Istho  pilot  flame.llgbtlng  an  Ignition  Jot 
In  the  Ignlitou  valve  K:  and  V  a  catch  to  hold  lever  M  out  of 
gear. 

The  action  Is  as  rollows;    The  engine  being  set  on  tbe  "ex.' 
plo^Iiin  atroke,"  with  the  gaa  cock  turned  on,  and  with  tha 
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crank  a  little  behind  the  tap  ceotre,  the  starting  cum  B  bavlng 
tlie  sqiiarc'  stud  Q  resting  on  Us  nose,  4  tew  strokes  of  gas  are 
pumpi^d  into  tbe  cylinder  by  the  pump  F.  The  pumping  being 
continued  with  gas  and  air  (forming  an  explosive  mlxturei, 
the  charge  Is  slightly  compressed  till  It  propels  the  piston 
Hlowiy,  and  moves  the  earn  B  forward  (clockwise),  drops  the 
rollsr  F  Into  the  gap  of  the  cam,  and  i^leaecs  the  lever  M,  The 
spring  R  then  rotates  the  plug  of  tbe  ignltfon  valve  toward  the 
right,  Ignites  the  charge  lu  the  cylinder  and  propels  tbe  engine. 
If  the  pumping  be  stilt  oontloued  gently  (one  strokt  for  each 
cycle],  ao  as  to  keep  the  coauectlous  Iwtwcen  the  pnmpand  the 
cylinder  full  ol  explosive  mixture,  the  revolution  of  the  cam  B 
by  opening  and  closing  the  Ignition  valve,  and  eiploding  the 
charge  at  tbe  proper  tlmee,  will  give  succesBlve  Impulses  to  the 
piston,  Increasing  Its  speed  untiJ  the  ordinary  Igniting  appara- 
tus takes  up  the  firing,  and  the  engine  In  effectually  started. 
The  starter  Is  then  thrown  out  of  gear  by  puebhikg  the  handle 
T  of  the  lever  M  to  the  left,  when  the  catch  IJ  falls  down  and 
holds  the  lever,  so  that  the  roller  P  stands  free  of  the  cam  B, 
and  theactloa  ot  the  starter  t:^9»ei,~TIip  Alecbaulcst  Englnter. 


ANaTtlER  CUP    RACE    POSSIBLE. 

Faul  Meyan,  In  the  Figaro,  saya  that  there  may  be  another 
race  this  year  for  tbe  International  automobile  cup. 

A  reiietltlon  of  the  contest  wUhin  the  current  year  being  con- 
trary to  tbe  rules,  the  stewards,  who  are  desirous  of  a  second 
race,  have  toreBtnlled  any  proteBt  that  may  be  made  on  this 
score,  thus  rendering  it  possible  for  another  challenge  to  be 
made  for  lUQO.  ^f.  Meynn  conjectnrea  that  aome  foreign  club 
latends  recommeucInK  tbe  struggle,  and  bopps  that  a  suitable 
French  team  will  be  selected. 
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MORE   ABOUT  THE   RACE. 

The  eorreepondcnt  of  The  iiotorCarJoitrnut.  &eecHb\ng  the 
UordoD  Qennett  Cup  Knee,  writes  In  part  ae^  tulUiwa: 

Awoy  out  lutothipcoimtry  I  tramped  ([romOi-kans),fliid  liad 
renchPtl  and  r«iteil  a  ijoocj  41)  uiinuteB  at  the  tiny  halraet  of  Le 
MouUd  Chcili  before  away  \n  the  dlstaQce  wa«  heiir>d  the 
Mnxiui-ltke  Bounc]  of  a  blK  racing  macblDe.  I  louked  et  my 
watch,  which  allowed.  ri:7^  ami  Inwardly  rpmarkcd,  "  By  Jove, 
thpy  Hrs  traveling  In  Bpite  ol  all  the  local  reKulatlous,"  lor  to 
cover  Bfime  IfiH  kllomotree  In  2  lire,  7  niln,  meaoB  last  golti);. 
Tb«  Di}lBe  continued  for  perbapa  a  nilELute,  then  waaeil  na  thv 
car  rail  behind  an  Interreufng  hill,  only  t«  break  forth  with 
pedrjuhled  vigor  Afl  the  racer'a  noae  showetl  above  the  crest  of 
thehlll  and  daab^H]  down  towards  ua.  T\w  local  enthaslBsts  aeut 
up  a  howl  of  despair.  The  t-ar  ffflfi  HHl  I  America's  color!  But 
a4  she  whlzied  paflt  us  1  recofftiisL'd  the  jjjrlui  couuteiiftnce  ol  M. 
X^vexh,  and  was  able  to  rtaBBure  the  grouj)  ol  vlllaeere  that  It 
was  no  American  tnvaderwho  waa  leading  tbe  way,  but  merely 
a  Frmch  automobHIat  whose  car  the"  A.C.  F."  had  not  con- 
Bltlenrd  sood  eaough  to  repreaeut"  la  belle  Frnuce."  Aa  Leveg-h 
was  travelluic  at  some  UO  kllonietree  an  hour  the  effect  of  my 
explanatlou  was  that  tbf>f;ood  people  of  Ij;  Moulfu  ChoU  fully 
Bntii-l[>ated  ec^log  the  actual  repreaetitatlTes  of  their  father- 
land fly  rathM  than  drlTC  paat^  and  when  35  mlautee  later  M_ 
Glrnrdot  bove  In  eight  thuy  were  visibly  disappointed  at  fal« 
moderate  (fait  of  about  ijti  miles  per  hour.  It  was  near  to  I^ 
Qranil  Orine  that  Glrardot  paseed  n»r  for  we  had  walked  back 
a  couple  of  kilometreB,  and  Dve  ulDLitea  atter  he  had  disap- 
peared down  the  loug,  level  etreti-h  of  road,ChaiTon  nrrlved  at 
eiprosB  speed.  Never  have  I  seen  a  car  travel  so  faiit  on  level 
ground  aa  did  that  o(  Cterron'B  hiBt  Thuri^diiy  tuoralng;  at  Le 
Grand  Ornie,  and  L  have  seen  some  few  rat-ea  too.  She  simply 
flew  along,  and  then  at  St.  Jean  de  la  RuelLe  she  struck  the 
cautTeau  {bk»clt  pavemeot)  traveralng  the  route  close  to  the 
Molrle,  and  was  pulJej]  up  with  a  bneb  axlelient  ftlmo&t  double 
and  a  pump  badly  vi-r*eke<i.  By  thetlme  [  reached  the  scene  o( 
the  mishap  Cbarron  had  roui^hly  erf«H:t«<d  repairs  and  aet  out 
agftln,  but  very  slowly,  and  no  oni'  auticlpated  that  he  would 
fltiJBh  the  race.  We  then  procured  ami  holatw]  a  grwii  llng^ 
some  :10  yard*  before  tlie  cnnEveau,  and  tUI?,  aided  hy  plenty 
of  ahoutlnn,  had  the  effect  of  reducing  I)o  KiiyO's  speed  to 
walking  pa<;e  ere  he  reached  the  danieeroue  spot.  A  wave  of 
the  hand  from  De  Knyfl,  and  off  he  went  ngniB,  but  not  at  the 
pace  at  whk-h  he  uBimlly  raues.  and  It  was  obvious  (rum  that 
aod  the  grinding  aoaml  made  by  hie  car  that  Houiethlai;  was 
aralHB.  Jeoatxy  waa  the  neit  comer*  «H(1  he  also  wna  not 
traveling  well,  while  the  ear  ol  Mr,  Wloton,  the  nhiii]ier-lo. 
preuented  a  woe-bef^one  uppearanre,  with  a  buckled  front 
whul  and  a  collapsetl  tire.  A  long  tramp  brought  me  back  to 
Orleanfl, where  1  heard  of  filrnrdofenccldeut  aa  fi*  was  It-avltiK 
the  town  by  the  Porto  de  Dourgojfiie.  A  Irlghteneii  liorst'.  a 
Budden  i^wervo,  and  the  back  wheel  broken  agaluat  a  curb- 
atooe,  Huch  briefly  the  story  ol  Glrardot'emlabaps-  Thie  reeulteri 
In  a  loes  of  Bome  80  niliiutes  to  him,  but  for  which  he  would 
doubtleas  have  made  n  desperately  c1o»e  Qnlah  with  Charrun. 
It  was  here*  too,  that  Mr.  WIntoa  decided  to  abandon  the  con- 
tent, and  It  Ib  quite  possible  that  had  not  the  Comte  de  OhasBe- 
loup-Laul3al  been  »t  Orleans  and  told  Charron  bow  matteis 
stoodt  he,  too,  would  hare  dlscnntiiiuei].  The  ofnclol  returna 
at  this  point,  173  kilometres  from  the  start,  were  a.i*  fallows: 

Naui*^.  Time-  Average. 

1.  Glrardcit... fi:">a     ,.  BO.O  ktlonaetrea 

2.  Ohnrron 6:10    ...,.  58.S 

3.  DeKnjIf fl;4i> 48  3  " 

4      JenotKy G:^'2    47.6  " 

;>.   wiuion ,..,„..  s-.m  .,, ,.    — 

Between  urleane  and  Glen  there  are  03)  kllometreB,  and  at 
the  latter  place  Charron  nrrlvc<l  at  7:15  a.m.,  (olJowefJ  by 
Jenatzy  at  H:'io  a-m.,Biid  GIrardol  at  8:45  a.  m.,  their  reapec- 
tlve  nverHK^'  epe«dflp*T  hntip  being  "j*1.7",  4.';,n0and  42.70  kilo- 
metres.   Here  de  Knyff.  who  bad.|irev!l(ju3  Lfireecblug  Orleans, 


decided  to  abandon  the  race,  octoBttr  quitted  the  route  and 
returued  to  Faris  w]th  MM.  KretMftOd  Chouseluup  Laubat.  At 
NeTera,i»2a  kllometrpa  from  thr  start. Charron  was  a  long  way 
ahead  of  GIrardot,  and  hia  average  8i>eed  per  hour  was  5U-GD 
kllometreft  na  compared  with  the  latter'a  47.  Jenntiy  had 
dropped  la  to  the  last  place  of  the  three  remaining  com  petltora 
—tire,  gear  and  ignlilon  troubles  worrying  him  Incessantly. 
Fifty-four  kilometres  further  on,  at  MouHhb,  Charron  found 
Hnilller  and  LevCgh  awaiting  blm,  and  they  lent  a  wiUliig 
hand  In  refillinj£  bla  petrol  tankn.  At  that  point  the  iiltlmate 
winner's  average  apeed  had  advanced  to  ttii  kilometre*  per 
hour.  GIrardot  arrived  an  hour  and  a  half  Inter,  and  afler 
rapidly  replenishing  lil«  petrol  tanks  be  also  made  tiaste  for 
LyoDH»  As  for  Jeiiatxy,  he  wua  hopele^ly  en  paune  some  few 
kilometres  outuldu  ilie  town.  At  La  Pallaae  Charron  pasted 
through  the  town  at  Sn:y  a.  m.,  and  GIrardot  at  11:44.  while 
at  Boanne,  49  kflumetrea  further  on  (47(3  kilometres  from  the 
start),  the  former  arrived  at  10:ui>  a.  m.  and  the  latter  at 
12:34.  From  La  PalEase  onward  the  route  became  very  hilly, 
with  numeroDH  UBBty  turmnga,  until  the  last  12  or  15  kllome- 
trea  Into  Lyons  had  to  be  negoiiated,  where  the  road  waa 
exiwllent.  It  was  here  that  Charron  met  with  an  extraordinary 
neeident.  When  travelinp;  at  nearly  100  kilometres  HD  hour  a 
large  dog  ran  right  in  the  way  of  ibecarand  became  wedged 
between  the  steering  gear  and  the  springs,  Thevehicle  swerved 
violently  to  the  left,  paaaed  between  two  of  the  trees  bordering 
the  route,  descended  Into  the  ditch,  oiounled  again,  and  con- 
tinued Ita  course  down  the  road.  And  the  dog  wofl  dead!  And 
BO  was  the  pump  pretty  nearly;  for  Fournier,  who  waa  with 
Charron,  had  to  htild  It  la  place  For  the  remainder  of  the  Jouruey. 
From  10  o'clock  In  the  morning  a  crowd  of  automobile 
enthU)»lBStB  had  eocigrc^ated  before  the  hospitable  doors  of  the 
'■EJellcee  de  la  Deml-Lune,"  that  refltaurnnt  sttaated  on  ihe 
Arbrecle  route,  and  so  well  known  to  all  tbe  chauffeurs  and 
cyclists  of  Lyons.  The  memljera  of  the  local  automobile  club 
had  turned  out  In  great  force,  and  thej  were  supported  by 
many  wel]-km>wn  motor  men  from  all  parts  of  France.  Had 
the  melancholy  (inlah  of  the  race  been  auticlpated,  I  duubC 
whether  the  atteadance  would  have  been  eo  large,  tor  while 
recognlxiug  the  superiority  ol  the  French  cars.stltl  aaeniblanre 
of  a  struggle  wae  exp^teil.  But  uot  u  bit  of  It.  The  race  we< 
but  a  race  In  name,  and  not  a  jtartlcle  of  excitement  could  be 
worked  U[)  over  the  arrival  of  bui  two  competitors,  and  these 
two  rt'prueentlng  the  aame  country,  and  neparated  by  tbe  trifle 
of  an  hour  and  a  hall.  Cbarron  reached  tbe  irotitrole  at  12:2-'} 
In  a  considerably  eihaiiated  condition,  while  his  rttevanSrleo  ^ 
Fournier,  WHS  evt^D  more  done  up,  having  been  required  to  bold 
In  place  a  damaged  pump  during  tbe  luat  12  kilometres  of  the 
course.  GIrardot  arrived  at  2  o'clock,  and  afler  that, alt houKh 
auKlouely  awaited,  no  other  compKltor  put  in  an  apjiearance. 
What  B  tame  conclusion  to  whatpromlaed  to  be  a  terrific  race! 
But  there  it  Ib;  and  we  must  wait  a  twelvemonth  ere  we  again 
have  an  opportunity'  of  seeing  a  conteBtforthe  Gordon  Bennett 
Cnp.    Will  France  again  retain  it  so  easily  7    Time  wilt  show. 


MILITARY  TRACTION  ENGINES  IN  CAPETOWN. 

One  of  the  moat  Inttreetlog  features  of  the  Queen's  birthday 
celebration  In  Cape  Town  was  the  proeeoslon  of  traction 
engines,  each  euglciiQ  drawing  a  gun  of  the  heavy  siege  train 
that  in  destined  to  bombard  Pretoria  if  the  Boer  ttruiy  electa  to 
defend  that  town.  These  engine*),  which  are  Tery  piiwerfuK 
were  manufactured  In  ICtiglund.  The  guus  are  of  tbe  large  ^- 
Ineh  type. 

The  imperial  military  authorities  use  steam  ttanspoct  alto- 
gether In  Cape  Colony.  Each  eagtuedrawa  five  or  six  apecl^iHy 
constructed  wide  tired  vans  nf  enormous  aiae.  In  the  daily 
work  of  the  city,  alao,  the  horse  baa  to  a  great  eiCeot  given 
place  to  steam  trucks,  and  on  the  streets  leading  to  the  dorks. 
In  the  vicluity  of  the  warebousee  and  mlllg,  the  puffing  of  the 
eaahie  U  he»rd  all  diiy  long. 
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Terre  Iltiiite,  lad.,  will  fall  tuto  Hue  this  j-ear  witb  a  motor 
carriage  race  or  the  Fourth. 

Tbe  Aatomobtle  CUlb  nt  Amprlca  la  bOw  tulklng  u[  a  ma  to 
BoAtOD,  to  be  held  Bome  tlnup  lu  October^ 

The  Altba  Automobile  mntl  Power  CompSDy,  of  Now   York, 
capital  9500,000,  has  b«rQ  Stiuorporatcid  to  Delaware. 
.    Mllwanltee,  W|b,,  wlJl  attcl  an  aatniuuMIe  parade  to  ItBCAFDl- 
Tal  attractioDB.    It  le  eald  tbnt  not  lee»  tlian  3,0  inacittnefl  will 
tako  part. 

The  KeasiQgtun  Aubimohlle  Manufacturliig  Co.,  ol  Batlalo, 
bae  nkd  articleaul  lucorporatlon  at  Albany.  CatiUal  stock, 
»600.000. 

"Tod"  Sloaa.  tbejockej,  bfiFi  purchased  the  racing  machine 
at  R  Charron,  whicb  tnnk  pnrt  in  the  Nke-Uordeaax  contest. 
The  price  la  said  tn  hrtv*i  bwti  rui.Oiii)  rrani'B. 

L.  J.  LandtfQD,  of  BuCfnIo,  recistitly  made  a  mile  In  2:0H  on  a 
bankeil  track  la  that  city  on  hln  locomobile.  The  qiiarterB 
were  made  \a  33,  H2,  32,  and  2(>  sfC'inda  reapet'tively. 

1 1  la  proposed  to  aiipplnnt  the  Hne  of  carriages  running  be- 
tween S  lu  Juan  and  Ponee*  Porto  Rleo.b^v  gaaollQi'  mutur  car' 
rlAgea^and  a  cu  npany  has  been  orgaolzed  hi  .San  Junn  fur  that 
purpoB*?. 

M,  Charrod,  the  wlDoer  of  th«  Oonlou  Bennett  Cup  Race,  Is 
quotecl  la  favor  of  a  much  shorter  cocirw  for  future  races,  on 
the  groand  that  it  la  IrapoealWe  to  race  at  ihe  hlyh  spei'dB  dow 
attalneil  without  dHklng  OBB'a  life. 

A  co-npan^^  hae  Juatbeeo  formed  In  BruiselB  with  a  capital  of 
f  i^UII^OOfJ^  to  be  Icuown  ae  La  f^nd^t6  dea  DilljfencM),  C'ourriera 
et  MeaoaHcrlee  AutomobPee,  and  organise  public  Herrlcea  ut 
motor  sehlclee  in  l-'rflnceaad  elBewhere. 

The  parpoae  oF  the  recent  Increase  in  the  capital  Btook  of  the 
FJectrIc  Vehicle  Co..  from  $12.o0(i,00n  to  »18,oOO.OO(>  Ib  to 
tic<|;DLre  all  th^  stocll?  of  the  Colunibta  and  l-Ilectrlc  Vehicle  Co., 
aaiS  of  the  Xew  Uaren  Carriage  Co.,  which  has  been  owned  by 
tbe  former  cumpunj'. 

The  BiHtern  Yacht  CLub,  whose  clubhuuei.'  lent  Marblehead 
Tfeck,  Mass..  has  Atted  up  a  nhenl  for  autuninblleB  lieinn^lng  to 
nierabcra.  Fneilltlea  for  ctiarging  are  provided,  and  exteuelotiH 
will  lie  adile  I  when  nece»flary.  At  preitent  uhoiit  ten  or  twelve 
ro^mltera  owa  matur  carriages. 

no«itoa  Las  two  Belf-propellerl  fire  engln**,  Hnrtrnrtl  one, 
Sew  Orleans  one  and  Plttshurw  has  ordered  ane.  Jl  fs  eetl- 
uiatud  that  the  co^t  of  keephig  the  constunt  steam  preasureof 
1>0  poanilH  ]n  the  ail^llllary  boiler  of  the' nutoinublle  Is  about 
the  same  lui  the  coat  ol  keeping  three  hurws  In  the  etalLa. 

The  General  Power  C-o,.  100  Willtam  atrwt,  N,  Y..  hao  sent  ue 
a  pamphlet  deacrlhhiK  the  Kecor  kerosene  oil  eiiKlne.  This 
engine  illfleirH  from  tuiiRt  keroEtc^ue  engines  Ln  that  the  oEl  la 
■prayeit  lo  lluuli*!  form  Into  the  atr  aupply,  somewhat  aa  gaan- 
Hue  iB.  CombastioD  le  aaidl  to  be  perfect,  with  no  tarr^  depoB- 
Ita  on  the  c>ilniler  waUit  or  bead. 

Et  la  reported  that  IViehlo,  Colorado,  will  shortly  have  a 
pabllc  antomoblle  line  In  oihtjiIIoh.  Some  time  ugn  the  Idea 
of  a  trolley  car  line  waa  agitated,  but  no  line  was  huilt,  nod 
now  tt  Is  Bald  that  motor  vehicles  will  be  put  In  nervlcc  Instead. 
Tll«ae  will  have  the  advantage  that  the^  cun  be  rented  out  to 
cxcoraloD  parties  also,  and  tlil^,  tt  l»  sutd,  will  be  doue. 


In  a  lew  weeks  the  Pennsjlvanla  Electric  Company  expecta 
to  receive  some  gasoline  runabouts  from  the  Hartford  faitory. 
A  ^«^v  chTiralng  atutlon  U  being  eetabUahed  at  WoiMji^hle  park 
to  raL-]lltnte  the  service  In  Palrnirtunt  Park  and  the  Country 
Club  aoctliin.  In  Sk^rvlca  the  compauy  han  at  the  preaent  time 
SO  vehlcleB. 

A,  L.  AdaniB,  a  mRnufacturer  of  t^ycle  and  automobile  lubrl- 
cauta,  with  headquarters  In  Webster,  Mass.,  Is  using  n  PiotO' 
cycle  bought  of  the  Waltham  Mfg.  Co.,  In  hla  New  Kugland 
buslaeea  traveling.  In  a  little  over  5re  week«  he  has  rlddeo  tt 
over  l^HOO  milea,  and  he  reports  that  The  fuel  coat  Is  from  ODe> 
quarter  to  one>tb1rd  cent  a  mile. 

ArraogementB  are  aald  to  be  on  loot  for  the  estBhlishnieiit  ol 
an  auLiimobiie  factory  In  Ottawa,  Oat.  A  number  of  gentle- 
men from  Toronto,  Interested  In  the  enterprise,  have  been  tn 
the  Canadian  capital  looking  over  the  gmund.  The  eatabllvh- 
nient  will  be  the  Canadian  branch  of  an  Aoterlcao  flrm  engaged 
in  the  nianolHcture  of  these  vehicles. 

The  Metallic  Rubber  Fire  Co..  210  Centre  street.  New  York,  I* 
making  an  inner  lube  tire  whose  cover  is  atudded  nn  the  tread 
aurfaci^  with  Hat  headl<e4i  Hveta,  driven  from  the  Inalde  ond 
clinched  ou  the  outside,  the  heads  nearly  covering  the  Inner 
snrtoce.  They  claim  for  thia  tire  that  H  will  not  slip  on  wet 
asphalt,  is  nearly  puncture  proof,  and  will  outwear  the  ordl* 
nary  kind. 

^.  L.  fltrang,  preildent  Of  the  Cleveland  Automobile  Club; 
Walter  Root  and  C.  S.  tngalU,  also  membera  o(  the  dub,  with 
gueats.  have  started  on  a  Caaadlan  tour  In  motor  carriages. 
<ioii\^  by  boat  to  BulTalo,  they  will  thence  cross  to  Canada,  at 
Niagara,  and  will  vialt  Hamilton,  London,  .SarnEa  oud  Port 
Huron,  returning  to  American  soil  at  Detroit,  whence  they 
win  return  to  Ctevelacid  hy  boat. 

Professor  V.  L.  ETneraoa.  ol  Ottawa.  Ont.,  Is  swhl  tn  he  at 
work  on  what  he  clalraiiiii  will  be  the  fastest  and  most  powerful 
automobile  ever  con^'tructed.  The  machine  will  be  operated 
by  a  hydrocarbon  motor,  which.  It  la  exi>ectt^,  will  develop 
between  Uii  and  40  h.  p.  The  weight  of  the  antomoblle.  when 
Dnl^bed,  |t  Ib  estimated,  will  be  1,100  [>oUnda.  The  pressure  at 
the  point  of  exploalon  will  be  ^^fH1  poundSt  nad  the  gearing  will 
be  desFgned  for  a  apeed  of  30  mllea  an  hour,  if  necrasary  Mr, 
Emerson  chiimB  that  be  can  run  the  machine  faliy  60  miles  an 
hour. 

T.  B,  OuthwaEte,  an  Kdlnburgh  automoblilsti  Is  ptanaJng  a 
ran  From  Edinburgh  to  London. 400  rollps.  without  u  Bun*.and 
If  pos^lMe  within  24  hours.  He  will  uee  a  ri  b.  p.  two-neeted 
Dnlmiercar,  which  will  he  provklwl  with  large  tanks  to  carry 
-JO  gallons  o(  gaHoUme,  A  donbie  aet  ot  radiators  will  also  be 
Qtted.  Qud  tlectrlc  Ignition  may  be  added.  A  farther  project  of 
Mr.Oothwaltea'iH  todriveatrlcyclelrom  Edinburgh  to  London 
InsHe  tlie  20  houra'  record  of  J.  W.  Stoeks.  Tht*  machine  to  be 
Uflcd  Ifl  a  French-made  Up  tHou,  with  a  2%^  h.  p.  engine,  btit  no 
special  dtmenta  ol  any  kind.  Given  ordinary  luck  Ur.  Outh- 
waite  la  conilctent  of  briuglniu;  both  perronnaacea  to  a  succesB- 
Tn1  iBBue.  Thecarhae  already  rem  1.200  miles  without  giving 
trouble  of  any  kind. 

Otpvernor  General  Chnudle,  of  French  West  Alrlt-a,  recently 
Imd  oi'cnsion  to  vifiit  the  Valley  nf  tlie  Niger  lu  order  t**  reur- 
gunize  the  local  militia  uiitch  was  la  ^rcat  disorder. 

On  jMniiary  2:j  he  act  •jut  from  KatI,  a  tittle  town  on  the 
Ni^-r,  which  Ib  to  be  the  terminus  ol  the  projected  railway,  in 
an  automobile-  He  traveled  only  six  honrsadaj  aud  on  the 
U4th  reaeheiJ  Kita,  IHO  kilometres,  or  112  miles  From  blsstert- 
Ing  point,  hftvliig  made  an  average  Bpeed  of  1.^  kHom*'tPHe,  or 
more  thun  nine  miles  per  hour, 

J  J  thrtw  days  more  he  reached  the  prcBent  end  of  the  railway 
and  thence  proceeded  by  train  to  Kayes. 

In  Ave  dnye  be  made  a  journey  which  would  have  occupied 
IS  or  1-4,  If  It  bad  been  made  by  ordinary  Bondan  conveyance. 
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SOHE  nODERN  STEEL  WORK. 


Ab  aii  evldem-i?  of  iirotcreee  In  WyHterri  eiiistuwiinK  it  may  he 
noted  thflt  the  City  Etigineer  ol  Chlt'flKO  rweptly  [ilact"^d  with 
tlie  Uettilehem  Steel  Co.  nn  order  Torn  hollow  rur][,'e>c1  shnit  to 
repltice  II  bre^ikdawii  in  tbe  Nortb  Side  puiiiidag  stP^tloD  at 
tbat  city.  Tbe  iiewahHtt*  which  meiiBiirt'd  13  ft. 8*^  Iti.in  lentftli 
an(J  19  in.  In  dlaniet<^r,  ami  vpeltfhi'*]  ctow  lo  10.000  lbs.,  was 
bookud  OD  May  30,  aud,  UQd^r  dpir-L-Ul  emet-KeoCj-  JnslrucdonB 
waa  hollow  (orgod,  annealed  aotj  rough  machined  In  time  lo 
go  (orward  June  \>. 

Many  ot  tbe  power  stations  In  Ohkaffo  nnd  other  Wofltem 
cltleeore  e^julppod  with  sbufts  of  tliEa  dvHcrlptiou,  but  thlB  is 
tbe  flfBt  time  u  hollow  furglug  has  been  ap^ttt'^d  for  wate'C 
works  englnee  la  that  section  of  the  country.  Tht  reiuftrkably 
abort  time  rviiiilred  by  the  Betblrbeni  plnnt  for  the  [irodiiictitm 
of  flucb  a  shaft  Is  worthy  ol  aot^,  but  Ih?  taaDulacturer/*  claSm 
tbut  their  eompletD  facilltkB  oaahl^  them  to  meet  Just  bucIi 
emergencies,  in  addition  to  the  large  voiumu  of  general  busl- 
oess  wbLuh  eonetltuCeB  their  ref^ular  output. 

Amonjf  other  work  which  tliv.  Bethlehem  Cu,  baa  Jn  hand  ia 
an  18-Jnch  gun,  tu  be  uaeJ  In  firing  the  GnthluaD  torpedci. 
Tbifi  guu.  which  le  being  built  for  the  War  l->«[)iirtment,  1b  now 
neflrinK  enDlidetloti. 

tt  will  wi'Igb,  without  Its  carriage,  M>.A  tons,  and  will  be 
prove*)  Uy  flrlOB  Id  rounds  of  BoUd  Hbot,  each  weighing  2,000 
lbs.  and  each  rsijulrlng  450  Jbe.  of  powder  to  secure  the  nfree- 
Bury  velocity. 

ThiB  teat  will  b«  extremely  iulereBl lag,  atid  will  take  place 
Boiue  time  3ti  July  at  the  Betbteheni  Company's  pn>clog 
grounds,   which  are  locate«1  iit  Redliigtuii,  Pa. 

Th*  Uethtehem  Cu,  lias  tbe  eoDtract  (or  the  entire  equEpmenI 
of  Bteel  abaftB  and  engine  furgln^e  whldh  arei  to  go  Into  tbe 
Dcw  Bteao^er  building  by  Harlan  ^  LIolliDgeworth  Co.,  at  Wil- 
mington, (or  the  MnlJory  Line.  These  forglnga  idre  to  be  oiade 
ol  a  hliili  Kradu  of  open  hearth  steel,  forged  under  hydraulic 
pressure  and  carefully  annealed  in  aecordanee  wltb  tb<^  Stand- 
ard practice  ol  their  mukera.  Tliey  are  makln^^  also  all  the 
ahnfta  and  forcings  for  the  11,000-ton  steamer  which  1^  to  be 
built  by  the  IL'nlon  Iron  Works  tif  San  Frunciaco  fcir  tbe  Ainerl- 
can-HawaiiaD  S.  S^Co.  In  thta  Inetance  the  owners  saw  flt  tn 
recognize  tbe  character  oC  the  UethJehern  work  by  specifying 
tbat  all  tbe  parte  mentionetl  should  be  Oinde  nt  their  plant,  a 
moat  gratifying  testimony  to  the  good  effect  tW  the  caaipalgn 
which  they  have  beencnrryiujy  an  In  favor  of  a  higher  Btandnrd 
of  mat(^^]al  atid  workmanship  Fu  such  Impartaat  featurea  of 
marine  couHtl'UctEun. 
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Our  esteemed  contemporary.  l*»  FYsace  AatomoltiJe,  has 
appeared  111  &  new  drose,  and  Is  now  printed  on  better  paper 
and  with  greatly  Improved  typography  and  (lluHtrative 
matter. 


UNITED   STATES    PATENTS, 

051, r»73— Power-Propelled    Vehicle.— F.    W.    Lancbeeter.    of" 
ISirmiogham,  Eng,,  Jwne  12,  laoo.    Application  flled  8Ppl.fi, 

Tht>4  Invention  conalBta  of  two  parts:  First,  a  form  of  Lrana 
nilBHion  gear  by  which  two  Jorward  speeilfl  and  a  alow-epeed 
reverse  may  be  obtained,  ftml,Becoud,an  urraagemeut  ol  truck 
and  Bbaft'coupllng  by  tf>^hlch  tbe  body  of  o.  tram  car,,  currying 
with  U  the  motor  (which  laauppoaed  to  bo  of  the  Jntemal  coni' 
bustlon  type  and  there/ore  Irrevi-raible),  may  be  swlvelpd 
rtround  upon  the  truck  at  the  end  of  a  route,  so  as  to  reverse  Its 
direction. 

In  the  flguTv  B  Is  «n  extension  o!  tbo  motor  shaft,  mnnlng  lo 
bearlnga  B»  B».  On  It  Is  a  loose  sleeve  C,  to  which  are  madd 
fast  a  geur^  D,  and  a  spider  F  carrying  epIcycJIc  pinions  F*  F^. 
Pinions  L  aad  Vt  are  Ilkewlae  keyed  to  this  shaft  aud  a  clutch  O 
provliles  for  direct  conneetioQ  between  the  shaft  and  the  gear 
1>.  When  thia  la  ilone  the  gear  la  lu  the  high  speed,  and  power 
is  transmuted  ihrough  the  shaft  J^  the  detachable  and  flexible 
cuu  |dlbg  J '  \  M^i  and  the  worm  abaft  m  to  the  w  heels. 

Surrounding  the  plnEous  F>  F^  is  an  I uternaLly- toothed  brake 
ring  U.  and  wben  thta  ia  gripped  (the  clutch  O  being  released) 
the  ceutre  F-  of  the  pSnlona  Fi  are  made  to  travel  at  half  the 
pitch  line  velocity  of  the  pinion  G,  and  In  the  same  direction, 
and  this  conBtUntPB  the  alow  forward  speed.  The  studs  F2 
carry  at  their  further  ende  unother  Ijiternat  gear  I,  which  sur- 
roumld  auothersetol  epIcycHc  ploIonB  Ki, mounted  on  a  Bwond 
brake  drum  K.  When  this  drum  is  gripped  (tlie  other  being  re- 
leased), the  motion  Is  transmitted  Id  a  reverse  direction  from 
the  pinion  L,  through  the  pinions  K.i,totbetuternal  gear  l.and 
thence  to  tbe  spider  F  and  the  gear  D,  wblch  thus  obtains  Its 
slow  reverse  motion. 

The  body  P  of  the  car  swlvela,  tnrnable  fashion,  on  the  roW- 
era  8.  and  Is  locked  In  either  of  ita  two  normal  poxitlons  to  the 
truck  frame  II.  The  coupling  between  tbe  shafts  J  and  M  la  of 
tbe  anlyersal  jnint  variety,  to  permit  rocking  of  the  body  on 
the  asle-box  spring.  The  ende  of  the  short  ahnit  N  are  mad« 
spherical,  and  trauBverae  plus  through  them  work  Id  grooves 
In  the  BocketH  M='^  and  J'.  Dy  throwing  over  the  lever  N^  the 
left  hand  cud  o!  N  may  bewlthilrawnfrom  the  socket  M^,  to  be 
ontered  In  the  socket  M^  when  the  body  baa  been  swiveled  Into 
Ita  opposite  poaltinii. 


fiS13-l2— Fritttou  Clutuh.— Jamea  T,  Ford,  o(  GaJvt«ton, 
'texaB.    Juue  10,  1900.    AppUcatloH  filed  Aujr.  Ifl,  ie»&. 

In  thia  rlutcb  elLher  A  or  B  ma^  be  the  driving  etiart.  A 
suitable  spider  carrier  the  twti  wood  Miction  rliigB  li-  li-,  and 
nnother  spider  carries  the  jerlfpluR  leverfl  and  f^hutS  b^.  Tbese 
are  (frippml  by'a  mavBinBiit  to  the  lort  of  the  ring  e^,  which  Is 
COOtroTled  by  the  nut  anrl  haodwheel  a  8^,  runulug  oti  the 
tbreaOed  aloevo  S.  Evidently  If  while  the  Bhoft  Ib  ruDnlog:  In  a 
Klren  dtrectlon  oiieof  the  handwheele  be  bruked  or  rttarded  by 
the  hand  It  will  renult  In  screwinsr  thy  uytH  nlrmg  the  bIk^vb  In 
a  corresp'^mcilng  direction;  while  if  the  other  wheel  be  retarded 
the  Qtit  will  he  screwed  in  the  oppoeite  dlrectjon, 

651,96tt— EiploBion  Engine.— GeorgcB  A.  Fleiiry,  of  Farle, 
France,  June  lH,  1^00.     Application  filed  June  27,  1S90. 

TblsenKlne  was  described  under  the  bead  of  Dritlsli  Patent? 
in  oor  iBsue  of  June  l?t. 

«52.00fi— Auto  mobile  .—John  C  Rantz,  o(  WllUameport,  Pn. 
Jon?  19. 1900.    Applicfitlon  filed  8ept.  Hi.  18i>9. 

fi.'j2^0i>2 — Variable-Diameter  Pullej.— Cbae,  Deaprex  and 
GwirBes  L-  Dutiujit,  of  Paris,  France.  June  1,  1900.  Appliea- 
Llou  Bled  Jan.  31,  1^00. 

TIiIr  litati  Interet^tlntfcoQtrlbutlotjto  the  Ducnerous  attempts 
|«j  Botve  the  prolik-m  of  an  eipa»a(blc  pulley.  Its  coTiBtnic- 
tloii  and  principle  are  fairly  clear  from  tb^  drawings.  The 
dtoki  b.  with  the  curved  slotj^,  are  made  fait  on  the  hollow 
atutft.  The  dlake  cl,  with  tht  fitraii^bt  bIoIb.  form  aa  It  were  the 
beniift  of  a  apool,  and  are  rotated  on  the  eba^t  by  n  bevel  pin- 
ion V.  meahlug  with  the  segraeatal  bevel  gear  x.  The  Biota 
which  combine  to  make  up  the  pulley  face  have  round  ends, 
whlrb  enter  the  6iot8  and  are  located  hy  the  relative  poeltJOUa 
or  the  cJtBkfi  b  and  d.  A  rack  I,  langltndlnally  tnovable  Jnelde 
Uie  ibaft,  rotates  a  spar  pinloa  keyed  to  the  splodle  which  car- 
r1<ec  the  bevel  pinion  v. 

GSl,ti8S— Vnlve  Gear  for  Gaa  Euglne«.— ChmB.Vferuer,  of  Plue 
Gro*««  Pft.    Jdne  VJ,  I'JOO.    AppltcatEoa  Bled  Sept.  14,  1609. 

A  ratcbet  and    Htarwbeel  devtce  tor  openiug  the  valves  at 
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1^51,741— CxploBire  Liquid  A3r  ED^ine.— J.  C.  Anderaon,  ot 
Highland  Park,  II].    June  12, 19u0.    Applicatloa  Qled  Dec.  0, 

Id  tUle  eiiiflne  ft  llquUl  hylrucflrb.ini  le  Ene*Ddt?d  to  he  ruhigled 
witb  the  t[<)uid  ojt^geQ  obtalnetl  [rom  liquid  Air,  ntid  cxpludeil 
In  combustion  cbumbcra,  wbereby  potvi^r  Is  doHvM  rrcim  ita 
ezpanBlaD.  The  detuile  nt  the  eiiglne'ki  dealgn,  whicli  nre  shown 
an-]  claimed,  apiwnr  to  h«  of  lltt!<?  practical  valiit. 

•>r>l,7-l^^Metbo(I  at  UovlitK  Platons  of  ICxploslve  KnghieB. — 
J.€.  Abilureob,  or  HlKhlaiiU  Parli,  III.  June  lU.  I^UO.  AppH- 
catluD  ftlfil  Dec.  1».  IflOl). 

Ill  this  pateut  Is  tlaiined  ihv  iiae  of  liquid  ox;gpn,  derived 
from  lEquid  iilr,  io  coonectlon  vrltb  a  liquid  hydrocarboD.  The 
eDfjInc  dedcrihed  In  the  preceding  patent  Is  ehowi).  Somtf  paE- 
■atfea  rr^im  tlie  openlcg  purnKraphB  of  tbe  BpeclBcatlouB  an.* 
g;lvea  below.  togetJier  with  the  clalmB: 

It  is  well  knowu  that  liquid  air  1b  the  reBuIt  Qfexe^flBlre  eom- 
prtwston  of  ntmoepherlc  air,  and  l6  CutUpoMil  prinrlpallj  of 
iiltrogeu  ami  ox^^d  Id  ahi.iiU  the  proportiaa  of  4  to  1,  respec^ 
tlvely.  UQd  that  when  planed  In  an  np<iu  veastO  It  will,  by 
iihsorptloQ  of  beat  from  tbe  aurrouudlng;  nLmoBplt«re,  tbruw 
off  a  miicb  larger  proportion  of  iii(:ro(;eu  thaq  oxygen.  thOB 
leftTlng  tbe  latter  In  a  more  coucentratod  coDdltloQ,  and  hence 
more  avtillalde  as  an  exphtBire  agent  when  mtxeil  In.  suitable 
pro|>ortlotig  with  hydrovorhon.  It  la  citie  ol  the  purpuHee  of 
my  loTentloD  to  take  advantai^e  of  tbta  fad,  and  I  therefore 
contemplate  purposely  ellminathi^  to  a  large  estfut  the  idtru- 
gen  canetltueiit  of  liquid  air,  and  to  thus  nat  naljr  deprive  It  of 
a  t'OQBtltueut  which  tends  to  retard  Or  (|Uftnch  Combustion,  but 
at  the  same  time  to  put  the  ox^k^u  In  auch  condition  that  It 
will  sustain  rapid  coiubtistlon  wbvii  mixed  lu  suitable  propor- 
tions witb  bjfJt^carbuji,  and  hence  when  such  combuatlou 
tafcoB  place  In  a  (;loBed  chamber,  opeiiln^r  to  the  piston  of  an 
eaglae,  the  tcrce  and  efficiency  uf  the  engine  will  be  proportion- 
ately locreaoed.  In  utlll£lng  Ili]uid  nir  thus  denltrogcnlzed  and 
mlxeiJ  with  hydniL'arboD  &b  an  explosive  agent  ordrlvinj^  the 
piston  I  am  enabled  to  uae  tlie  best  genera tt'd  by  the  eiplnslon 
to  Bucc«8el rely  expand  the suci:e«dlug  charges  of  denEtro^nlx^d 
liquid  nir  and  bydrocnrbcD,  and  thus  utilise  Huch  i^xpnnftiou  as 
an  iuUial  forte  to  partially  move  the  pSeton,  while  at  theaanie 
tloi?  tbe  beated  ehnmber  is  eooled  during  the  time  of  stich 
expniijdloti  nf  tbe  contained  ga^a  and  restored  to  ItH  uuriual 
temperature. 

Instead  ol  using  'he  liquid  air  frrjm  a  eloaed  or  sealed  vessel 
I  place  it  tn  an  upr^n  veseel  BuriMUnded,  except  nt  tbe  oriSce  at 
tbe  tipper  eudv  with  a  vacuum,  so  that  tb«  <mly  point  at  which 
beat  of  the  eurroundlug  atmoapbere  can  cornhine  with  or  be 
absorbed  by  the  liquid  air  to  aoy  great  extent  la  through  fukid 
opening  or  orifice  nt  the  upper  t:nd  of  the  receiver  or  reaervolr. 
at  wblch  point  the  nitrogen  Is  permitted  to  freely  CBcnpe,  and 
as  the  escaping  nlCrogen  at  Itn  low  temperature  cornea  In  con- 
tact with  the  atmospheric  alrtbe  latter lacnoled or  refrigerated 
to  Buch  an  extent  aa  to  retard^  If  not  nitogetber  prevent,  Its 
entrancB  within  the  receiver  or  reservoir,  and  owing  to  the 
relative  BpeclBc  gravities  of  the  eonii)oni?nti!i  nf  liquid  nlr  the 
oxygen  will  tend  to  aegngate  bcEow  the  nitrogen  and  may  be 
drawn  off  In  desired  ([nantltlca  from  audi  locality  nnd  mingled 
in  suitable  proportions  with  the  lliiuhl  hydrnc»rbiin  In  tbe  ex. 
pUrtnlve  ebamkier  o(  tbe  engine  nnd  there  duly  expanded,  Ignited 
and  exploded,  as  will  he  preaently  explained. 

It  will  he  nnderatoiid  that,  wlii^n  considered  as  a  source  of 
power,  liquid  air  of  necesaLty  repreaeuts  the  eipilvalent  amount 
of  lopce  required  for  ita  productli>n.  In  other  words,  a  given 
amoant  of  liquid  air  contains  an  amount  ol  energy  equnl  ordy 
to  tbe  (ott*  exerted  Id  the  production  ul  t(i«  liquid  air;  belt  said 
air  represeDts  concentrated  iUnyrgy,  and  hence  an  ninount  of 
force  ad>eqnate  for  a  given  purposccau  be  carried  In  much  more 
compact  form  anil  In  lesa  bulk  thnn  It  would  be  poaltlble  to 
carry  tbe  apparnCae  required  to  produce  tbe  liquid  alraiid  con- 
sequently  my  improved  method  may  be  utilised  with  vtry 
great  advantage  for  driving  engines  finpdnyed  tomove  vehicles 


of  all  kinda,  such  aa  the  ordfanry  automobile.  In  which  the 
motive  power  ebonld  be  of  limited  weight  In  proportlun  to  the 
capacity.  For  Inetnnce,  If  liquid  nlr,  or  ordinary  c<»mpreBfied 
air,  be  einploye^l  expansively  us  a  motive  force.  It  becomes  nec- 
ceaary  In  tbe  caae  of  liquid  dir  to  use  very  strong  and  heavy 
cylinders  to  contain  the  same,  nnd  In  the  com  of  tbe  ordinary 
compressed  air  It  Is  necessary  that  the  containing  cytlnd^rfl  or 
reservoirs  should  not  only  be  very  heavy  and  strong,  but  that 
the;  should  be  of  Itirgc  cnpacEty  or  eU^,  so  that  It  will  be  neen, 
as  hereinbefore  explained.  In  the  empinyment  of  my  Improved 
method  I  ant  enablerl  to  carry  a  large  amount  of  tuotlve  force 
withlu  a  coiupnrativfly  llmltni  ppace,  and  that  by  re-aaoo  of 
the  open  condition  of  the  llquld-ntr  cylinder  or  contalulng  ves- 
sel said  veas«l  need  not  be  made  strong  and  heavy,  aa  would  be 
the  caae  if  the  liquid  nlr  were  sealed  or  confined. 
The  claims  are  aa  foltnwH: 

(1)  The  method  hireln  described  for  driving  the  platona  of 
explosive  engines,  which  conelala  iumUlng  with  a  cluaed  chara- 
b(^r,  'tppning  to  tbe  piston,  n  predetermined  quantity  of  liquid 
nlr  i]eprive<l  wholly  or  In  part  of  its  nitrogen  constituent,  and 
a  predetermined  (|untitlty  of  hydrocarbon  or  equivalent  agent, 
and  exploding  the  gases  resulting  froLn  such  admfatlure,  by  tbe 
application  of  an  electric  spark  or  otherwise, 

(2)  The  method  herein  deecrlbed  for  driving  the  pistons  of 
cxploKiTe  englnea,  which  consists  In  Qrst  depriving  Ifquld  aJr 
wholly,  or  In  part,  ol  its  nitrogen  conetltuent;  second,  niia- 
gllng  in  a  closed  chnniber  opening  to  tbe  piston,  a  predet^r- 
mined  quantity  of  the  deiiltrogenlied  liquid  air.  with  a  prede- 
termined quatitlty  of  hydrocarbon,  nnd  finally  Igniting  and 
exploding  the  combined  gasea  within  Bald  chamber. 

651, 74!J— Detachable  Cover  (or  Pneumatic  Tires.— Thomaa 
Caldwf^jl,  of  Bolton,  and  Wm.  I'uldwell,  of  iLeigh,  Englam], 
asBignoni.liy  meeneaselgnments  tn  the  Hndax  Pneumatic  Tyrv 
Co.,  o*  Warrington,  England.  June  12,  1900.  Application 
flle^l  Jnly  IH,  \3m. 

This  luFpntlfin  is  claimed  a  cover  for  inner  tube  tires  which, 
when  the  tire  Is  Inflated,  will  Qrmly  hold  to  and  remain  on  a 
wheel  rim  of  any  BUltable  concavity  without  any  side  wires  or 
tbtckenerl  edges  or  pacta  to  lock  Into  the  Hm;  In  fact,  witbout 
adding  iniy  hotdlug-on  devlcsis  at  all.  In  this  patent  and  Ip  a 
loUowliig  t^ne.  No.  G57,74!],  wblch  Is  a  dlvlalunal  pateot,  tbe  , 
method  of  conHtruciing  the  cover  la  dcaciibed. 


The  cover  |e  wi>ven  in  a  Hat  LI  aection,  as  ebowu  in  Fig.  2, 
and  of  curved  ciintonr.  Fig.  1.  It  Is  then  stretched  In  snltable 
stretching  npiiarntns  till  the  stretch  Ih  all  taken  out  ol  it,  and 
is  theu  wrapped  arotind  H  form,  attout  three  layers  deep^ 
cemented  with  nibbpr  BuJutlon.  and  vulcanlie^.  with  a  rublwr 
trwid  to  protect  It  from  wear.  Klg.  3  shows  the  form  assumed 
by  it  In  use,  and  It  Is  claimed  that  when  the  fabric  is  fully 
8iret(.*hed,  and  the  Inner  tube  is  Inftated,.  the  cover  wJU  grip  tbi!' 
rim  and  will  notiQpread. 

(i51. 780— Internal  CombuBtlon  Uutor.— Henry  T.  Dawaon 
and  Henry  A.  Dawson,  of  Canterbury^  Eng.  June  12, 1000. 
Applk-Hllon  51eil  July  10.  1809, 

This  motor  wna  described  anil  illuatrated  in  Th£  Horsklsbb 
AoEof  May  2fJ,  \00(}.    The  clalniB  arc  as  follows: 

[1]  [n  nil  Internal  combustion  motor,  the  CQAblnatlon  of,  ft. 
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corobuatioti  cylinder;  an  nlr  cyllDder  rormlng  an  enlarged  con- 
tlDuatloD  of  tbe  combUiitiuiD  rjllnder;  a  ronihuHtloD  pletoD; 
B,a  aiiDalar  air  plnton  In  oiie^  with  tbi>  rnmbuHtlutii  piatoti;  a 
drauk  Bbfirt;  a  piston  rod  connecting  the  pietDD  Hnd  crank 
ebaft;  ao  adiuleeloD  valve;  an  cxhatrst  valve;  qd  Igtittloii 
dltvlce;  a  valve  bi>i;  it  port  apculng  from  the  valve  box  Into 
the  coin buetlon  cylinder;  a  port  aponln^;  Iruni  the  air  L'^lloder 
[nto  the  valve  box:  un  air  wwrvolr comniunlcatlng  with  tbe 
said  vaJve  boji;  a.  valve  fitteil  in  iald  reservoir  normall.v 
adapted  to  admit  air  Into  Bald  reeervolraud  prevent  its  Tvturn' 
therefroin;  a  uon-retuni  valve  lucat«d  In  the  auhl  valve  box 
and  adapted  to  opea  and  cIdbc  the  port  opening  from  th&  air 
cylinder  Into  the  valve  box,  aud  meatm  for  moving  the  «ald 
Don-r«turn  vafve  bj  hand.  substauUally  as  and  far  the  pur- 
poses B«t  forth. 

(2)  In  an  internal  combuBtlan  motor  tbe  comblbatloti  of  a 
comkiuatioQ  Clj'inder;  an  air  cylinder  formlonj  ou  enlargcKl  con- 
tlnnaUoQ  of  tba  ctimbuetlon  tijllnder;  a  combuBtlon  piston; 
an  annular  air  plstou  Iq  one  with  tbe  combustion  pifiton;  □ 
crank  ebalt;  a  piston  rod  cont]>iH;t[iig  tbe  plstan  and  crauk 
tliaft:  an  adniHHlon  valve;  an  cxhu«*t  valve;  ail  Ignition 
device;  a  valve  boj;  a  port  apcLiIuK  from  tbu  rulve  box  Into 
tbe  cumbuaDon  clyluder:  a  port  opentuij;  from  tbe  air  cylinder 
Into  tbe  valve  linx;  an  afr  reaiTvolr  conimuuEcHtlng  with  tbe 
aid  valve  box;  a  valve  fitted  to  Buid  reservoir  normollv 
^adapted  to  admit  air  Into  *ald  rteervolr  flud  pievent  ItH  return 
thereJrom;  a  aon-retnrii  valve  locatcil  In  the  eald  valve  bos 
aitd  adapted  to  open  and  close  tbe  purt  opening  from  tbe  air 
cylinder  Into  the  valve  box,  an  augmenting  valve  alao  located 
lo  tbe  Bald  valve  biiX,  connected  Ut  the  non-return  valve  and 
■drtpted  to  open  and  doBe  tbe  port  opening  Irom  the  valve  box 
Into  the  combuBtlnit  cylinder,  and  meaus  for  moving  tbe  sold 
noD-retura  and  augmenting  valves  by  hand,  Bubatantially  a« 
and  tor  the  purposeB  Bct  lortb. 

(S)  In  comblnatlDo.the  nou-retuni  valve  15, tbe  augmenting 
valve  18;  the  tflH  19  on  the  non-retura  valve  Jointed  to  the 
augmenting  valv«;  th«  portfl  16  and  25;  the  pivoted  hnnr] 
lever  21 ;  and  the  rod  :ii)  connecting  the  augmenting  valve  18 
and  the  band  lever  21,  subetaatlally  as  and  (or  tbe  pnrpofiea 
set  forth. 


(4)  In  combinatiDD  tbe  valve  box  IT;  tbe  non-return  valve 
15;  the  au{i;m@ntInK  vatve  18;  a  recede  12^  In  the  buck  Of  the 
augtueiitin^  valve;  a  blade  aprCiig  .'til  havlDK  une  cud  turned 
over:  a  pin  128  on  tbe  »n^^\  turned  over  end  ul  tbe  blade  spring 
adapted  to  eiiKIHge  In  the  aald  rei:ek)e;  and  lateral  guides  130 
UD  the  back  of  the  aairl  Dou^returu  valve  adapted  to  receive  tbe 
other  end  of  the  said  non-return  valve,  subatantlully  bb  and  for 
tbe  purpose  set  lorth. 

<5)  In  an  Interanl  combuetloa  motor  the  c^oniblnallon  witb 
the  cylhider,  jilttton,  pieton  rod,  crank  shaft  and  valve,  of  a 
Bhaft  rutatabl^?  at  tbe  Hame  apeed  uh  tbe  crank  ebuft;  a  non- 
circular  portion  of  tbe  said  shaft  set  at  an  angle  to  the  length 
tif  auch  flhatt;  a  djab;  a  non-clrcnlar  bole  paUHlliK  Obliquely 
through  said  cllak  and  adapted  to  receive  tbeeald  uou-elrcular 
portion  of  the  Bhaft  with  a  sliding  fit;  lateral  guideB  for  tbe 
BRkl  disk;  u  etrap  aurronnding  said  disk;  a  rSgId  connection 
between  aald  atrap  and  the  aald  valve;  meana  for  moving  the 
said  Bhafc  In  tbe  direction  of  ItB  teiigtb ;  and  means  for  rotate 
Ing  tbe  Bald  abaft;  eubBlantfdUy  aa  and  for  tbe  purpose  set 
forth. 

(f))  In  an  Internal  coOibuetlon  motor  the  combination  with 
the  cylinder,  piston,  plBtoa  rnd»  cruott  ebalt  and  admission 
vaive,al  a  Hliaft  rotatable  at  ball  the  speed  of  the  crank  Hhaft; 
nn  exhnuat  ra1ve;  a  aprbig  adapted  to  cIobi>  tbe  aald  exiiauat 
valve;  a  roller  carried  by  the  said  sprEng  and  adapted  to  bear 
OQ  the  said  exhaust  valve;  u  cam  mounted  on  tbe  said  abaft, 
bnvlag  a  limited  bacfclaah  relatively  to  the  craak  abaft  and 
adapted  to  bear  on  tbe  anld  roller;  and  means  for  l-otatin;^  tbe 
Maid  abaft,  subatontlally  as  and  for  the  purpoae  eet  forth. 

(7)  In  an  ititorual  combuBtlou  motor,  tbe  combination  with 
an  automatic  admlaalou  vaivc^of  a.  pivoted  lever;  an  otastlc 
tongue  curried  by  the  said  lever  and  adapted  to  preea  open  the 
aald  admlaaion  valve;  andmeanBlor  operatlugtbesald  pivoted 
lever,  auhatantially  aa  and  for  the  pufpoae  avt  lorth. 

(8}  In  an  internal  conibuatlon  motor,  the  comblnaition  with 
an  automatic  adml«8tou  valve^  ol  a  pivoted  lever;  an  elastic 
t  in^ue  carried  by  tb«  aald  lever  and  adapted  to  prcBtn  op^n  tbe 
said  ftdmlaMlon  valve;  and  a  plvot«d  hand  lever  adapted  to 
operate  on  the  Bald  pivoted  lever,  subetantlally  ub  and  for  the 
purpciBH  set  forth. 


Advert  tseonents 

losetfcd 

Ucdtr  1  his  Head- 

\ng  at  $2.00  an 

Inch  for  Each  Issuei 

Payable 

in  Advance. 

SPECIAL 
NOTICES 

FOR    SALE. 

A.  4  horse  power,  S-cylinder  ga&oline  Dui-yeu  carriage.  In 
llrst-claeft  condition  ;  Just  completely  overhauled  and  reflnlabed 
bj  experts;  u&ed  but  little  thU  e^a&on.  Wilt  aelL  cheap  If 
taken  nt  once.    Apply  to 

E.  A.  BARWES,  Fort  W^yae,  Indiaaa. 


FOR  SALE. 
Mobile  <»rriBge,  latest  model,  will  carry  three  pereouB,  t700. 

H.,  P.  0,  B(«  2W5»  New  York. 

FOR  SALE. 

A  New  England  motor  earrlagf^,  Bteam.  Seats  2  or  3.  Run 
about  200  miles.  In  flr6t-eliiS6  oondlllnn,  with  all  ioo^b  and 
im prove mentfl.  Owner's  ren-Ron  for  Hollinpr,  wants  to  get  a 
t*'>-seated  carriage.     Price,  $650,  F.  O.  B.     Addreee 

M.  ROSENHEINER,  S02  ThirtI  Street,  MUwaufcee. 


THE  uaderaF^aed,  belu^  Inltireated  in  the  manufacLuro  of 
automobiles  In  France,  and  now  vUHlng  America,  will  be 
pleased  to  receive  catalogues  of  dlfTereut  automoblleB  and 
acceE^^>Hes  thereoCj  auch  a^  might  find  a  sale  in  Europei 
E.  FBtaars,  HillBdale,  Mich. 


FOR   SALE. 

One  complete  "Standard  Buffalo,'*  running  gear,  body, 
moloi"  and  sparking  dynamo,  brand  new.  Two  new  4^^  horse 
power,  i  cylinder.  "Buffalo"  motors,  at  a  trade.  One  new 
Locomobile,  latest  model,  baa  never  been  run,  for  $675,  One 
red  LoiyimobHe,  model  No.  a,  Al  condition,  run  200  miiee, 
guai-atitciMl  all  right,  tHOO  Oart  bluB  Li leonioblle,  latest 
model,  runa  amoolh  ae  new.  run  400  miles  t^50 

THE  BOSTON  AUTOMOBILE  CO-  Bar  Hirbof,  He. 


A  LARGE  AUTOMOBILE  FACTORY 

To  lease  for  a  term  of  yeare.  Wltbio  street-ear  distance  of 
famous  suuiujer  resort.  20  OGO  square  feet  floor  area,  never 
falling  water  power,  eteetric  plant,  steam  heat,  elevator  and  all 
modern  convenieucee.  Fiin^  offit-ca  and  platij-glass  ehow 
window  (S  ft.  X  10  ft)  on  first  lloor.  Braee  and  Aluminum 
foundry  in  conn^'ctiitn.  Malleable  and  gray  Iron  foundry  near 
by.  Owner  willing  to  lake  intfreet  In  a  good  strong  eompnuy 
Ufllng  StPtina  or  Hydniearbon  system. 

AddrcbB  "FACTORY,"  care  The  Hobhelesb  Aoe. 
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GAS  ENGINE  DESIGN. 

A  35  (fixll)  |>ag«  pAmplilet  runtnlnln^  ninijilci  illiLKnime  hj  wblrh 
till'  Tolutae  unit  |inviKiin>  of  cnmpn-HHlou  um.v  be  hiuQd,  aui]  the 
maxliuuTU  t^x^lnfilon  jtreMAUt^  aiiil  thi>  iiioiin  i^IlK^tlTe  iireaeiire  (lur 
ffo  nl  ifnictlra:»  cIohfI.v  iipproilaiatetl,  witlioiit  Cfilculutlon. 

Ignition.  Tiilxtun^s  ahiI  i^roportLiJiiii  nf  puTtm,  Tho  flliinpl«Bt 
lorrniiliiK,  itnil  tlip  uiily  dlugrauiH  of  the  kind  pubtlftked. 

Nfji(  i^Y-  on  Pi^/uf^st, 

PARKER  &  BURTON,  Hodgra  Block,  Detroit.  Mict. 


-■^c^fe-^^^^ 


^.^^^  FOR  SALE, 

:  li^'^J^Ci.  Thie  DaaDufBctuLfiig 

;iropertjf     wiili      4^^ 

■  r^    ores,  situated  in  the 

'  I'lttflburg       mftnufac- 

urlnpr  dletricU     The 

v'lhea.post      place      ou 

lyirth    to     muke    any- 

LhlDg.     Wtil  divide  to 

suit  bu;<^r.      Afidreee 

MILTON   1,  BAJRD, 
Pittabufg,  Pa. 


Rawhide 
And  Fibre 


GEARS 


COMPENSATINQ 

GEARS  FOR 

DJFFEKENTIAL 

DRIVE. 


JHON   or   &TRSL   SPIRAI.   *nd    ^ERRIN'JBONE   QBARS. 
N«w  ud  fiDpraved   ORIVE   CHAIN  with  hardened   rlv«ti  and  sleevci. 

SPUOCKb'TS.  STEEL  KALLS  oI  varlaus  diameter*. 

BOSTON  GEAR  WORKS,'\°o|"Ty^"%%r  • 

MOISTURE    PROOF 

WAGON    PANELS. 

UaaufaQtiurflTi  of  Veneer  Panels  for  Coach,  Wagon  JiiAiitamQ^ile  Use- 
Any  size,  any  thickness,  miihuui  joining  ur  splicing. 
We  also  make  veneers  wilb  absolutely  wnifr prmf 
glue  for  special  usc^- 

8ECUINE-AXFORD   VEHEtff   CO., 

9<  TWi    PACIFIC    AVENIK,    .fKK.'^Ey    CrTT,   N.   J. 

Mufflers  That  Muffle  Without  Back  Pfc3.»« 

Prii-fs  Loss  Than  Half  Wtiut  Screen  fusts  In 
Old  Style.     Write  ftir  Partieulare  to 

KTUT^S    RIRE    iAiReNCH    CO. 

lat   LIBERTV  STREET.   NEW  YORK. 

THE  JUMP  SPARK  LEADS 

aiTe  Tiiiok 
1   Inch  Jump  Spark. 

Weijjbl,  a  IbB. 

DlmanstDEift.  Ifz4x4  Im. 

PatBDt  Applied  For, 

li  fi  orLlluQnrj  SPECIALTIES, 

n  YtudBwater  Bt„  New  Torlt. 

Working    Blue|irint» 

Of  a  3  n.  P.  Jacketed  Caaoline  ^otor. 

Every  necoBsary  dlm(?iifllon.  Nine  alieeta  of  drawlii{fe. 
mostly  full  eizo.  This  moun'  was  recently  deslgDed  by  oris  of 
(ha  lead  lag  gasoline  motor  vehicle  Eoventar&lD  this  country, 
and  we  offer  the  prints  by  spwlal  arraogemeDt  with  him. 
Price,  postage  prepaid,  S5.00. 

Our  duBt-proof  dirTerenti&l  gear  Is  dqw  ready  and  [q  ^lock. 
Gouiposltloii  bevel  gears,  eteel  pinions.  Any  size  sprocket  fitted. 

Automobile  fratae  fittings  iji  stock,  and  ready  for  delivery,  , 

P.  J.  BERLO  &  CO.,  477  Tremont  St.,  BOSTON,  MASS. 


TTb  I'm  Ht'iirtt— Larjifl  anil  !^iiih.II 

SPUR- BEVEL- MITRE 

FIDO  Accurate  tirindlDE 

SURFACE  -  ROTARY  -  INTERNAL 

lietiprul  Marhlne  Shii[i.  Flrst-rlaH*  Equlpinput. 

WM.  CARDAM   &  SON, 

One  SlDcIc 'rom  Brltlge.  45  51  BosB  S(  ,  W.  ¥.  City* 

Pay-Roll  Figuring 

Ifl  piLBj  (ind  Riire  widt  Ihe  "Ell|r|,  Wqge  Scftle  Tloard."  whlcfc 
glv^fH  liiKtjitilljr  ih(9  wnmH  Tor  any  nuiubvr  ot  bouni  Irom  5 
iiilnutcB  tu  2  wti'kM  Ht  iiny  twvt,  Have  fltforvd  U*t  OlB^rwit 
WH.VH  (if  piijlnir,  v3b.,  hourly,  daHy.  weekly  or  b1'Wf*kly. 
Trtvi;.  t2.00.  Eiprean  prep«ld+  SehiJ  for  circular  Atid  Irt 
iiH  kaow  ynur  wnat*!. 

ELLIS    MFQ.    CO,,   3ution  c.   Grand   Rapids,  Mich. 


SPECIAL 


ruHMta  M£T*L  PAATS  fOft  Jft/TOMfO- 
BILES.  Made  to  oftfer  from  tketcft  or 
sample.        :     :    :     ;     ;     .'     .'     .-     ,•     ; 


DODGE    MACHINE    SCREW    CO.p 
BOSTON. 

;        There  is  no  dry  battery  equal  to  our  ECLIPSE  | 

>    lor  gas  eng-me  ignition  purposes  J  siJtc  6"x2^i"x  5 

5    71-^",  voltage  1.55.    We  solicit  a  comparative  test  9 

J    with  any  other  dry  battery  to  be  had.  I 

s   New  Eicelsior  Dry  Battenf  Minufa&tory,  ^'"*  """'tfw^i-rt.  | 


Imhi  Cold 
Shells 


Steel  T 

Tanks, 


Tor  Air,  OuL,  at«un,  Am- 
mcnla  or  fiuliln  ucdtf 
praMUf&aTid  FiiploalTei. 

fV^deaiDleH  ate«i  Tet-Xr 
«tt  Tauka  of  Stiaiij 
Dlameten. 


DROP  FOROINCS  AND  StECL  STAMPING*. 

Mm,  STEIJIHETZ  I  CO..  ITriul  BuildliiE,  PbiladBlpbia,  Pa. 

Electric  and   CASOllne, 

REPAIRED,  STORED  anp  RECHARGED. 

SPEQAL  AUTOMOBILES  Built  to  Order. 
P.  A.  LA  ROCHE  &  CO.,  t3th.ndHutf>oosu..  New  York. 

PARSELL  &  WEED, 

Eleotrical,  E^xitBrlmsntal  and  Floe 
Tool  Work 

Auiotnobile  fitlmg^,  vaporizers,  etc.,  built  to  order. 
WtHkiiiR  drawifiiis  made  Irom  skcitlK^s. 
Writ*  lor  Pamphlal.  Talaptioii*,  166  MadlWii  Sqoan. 

129-191   Waat  3f«t  •tr»#l, 
MEW  VQITK,  N.  V. 


MODEL  MAKERS. 


THE  FRtNKUN  MODEL  SHOP. 


CAN  TOtl  SET  US  NEW  SUBSCRIBERS  ? 

Any  of  our  subscribers  who  are  willing  to 
solicit  subscripttons  for  The  Houseless  Ace 
from  their  fellow  townsmen,  are  requested  to 
communicate  with  the  Editor. 
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EOF    THE    MILLS.  Accnts  for  Clotb  KBd  ailk  Mnii. 

WHIR  CORDS. 
AutoiDObllle  Red  for  Motor  Vehicle  Llolnri  ■■  our  Lsteflt  N«velty. 
C.  COLES  DUSENBURV  &  SON,  Agents, 
: 


I  fpr  Prieek. 


COR.  BROA&WAY  AND  WALKER  ST.,  NEW  VQRK 


Gasoline  Bicycle  Motors 


W 


Complete  8cte  Castings  Wltli  riiU-Sis- 
Working  Di-awings. 


ROUGM  on   MACHINED.  ALSO  FINISHED  MOTORS. 

LOWELL  MODEL  CO..   box  291   LOWELL.    MASS. 


OMPENSATING    BEVEL 

ALL  KINDS  ARD  SIZES  OF    Q  F  A  P  ft 


SPROCKETS. 

BOSTON  GEIR  WORKS,  154  Purchase  Straet  BOSTON.  MiSS. 


I 


AUTOMOBILE  FRAME  FIHINGS 


Cormplete  SeU  of 

THE  "DREW  »TEEL  €A5TINti» 

In  the  Rough  ot  Mnchlned.       W^rlte  for  Prices  and 
Deicriptl^D. 


B.  V.  CX>VERT 


LOCKPORT,  N.  Y. 


GA»    ENGINE   CA^TINQ^ 

RouKh   or   FinisheU* 

■  Anftreow — OTTd    Gab    E.N'a[NE    IV0RE8,    PQILADELPBU, 

our  luricpjit  customer, 

ERIE    FOUNDRY    CO,,  l?M\l%^''.   Erie,  Pa. 


P..ASHTON... 

Pop  Sifety  Valve»»  CyKnder  Relief 
Valres,  Steim  Gaages,  Automatic 
Water  Gauges  «nd  Gaug^e  Cocks 
for 

STEAM  VEHICLES. 


THE  ASHTON  VALVE  CO.,  271  Franklin  St.,  BoBton,  Matt. 

{I2r  Vbnttf  ser<t«r,  New  Yofk. 
IZI8  Fllbsrt  Street,  Philadelphia, 
2ie  Lik(  -      -    - 


BRANCHES: 


Lik«  St>««l,  Chlue«.  ML 


Automobile  Patents 
Exploitation  Company 

UNDERTAKES: 

The  itianufacture  of  Automobiles  and  Motor-Cyclrs, 

The  examination  of  Automobile  paienis. 

To  enlist  capital  /or  the  development  ot  invcnlions. 

FURNISHE8: 

specialists  to  make  thorough  examinationa  of  patents. 
Experts  Lo  t^st  motors  and  automohlJes, 
Opportunities  to  inventors  to   presenl  properly  their 

propositions  lo  concerns  willing  to  consider  and 

to  undertake  the  same. 

PURCHASES: 

All  meritorious  patents,  licenset^  and  inventions  re- 
lating: to  motor-cycles,  motors,  gears,  automobiles 
and  their   parts. 


'Cll 


aUTOMOBIlE  PATENTS  EXPLOITJITION  GOMPINY, 

27   WILLIAM    STREET, 
F.  B.  HYDE.  Scoratary.  NEW  YORK,  N.  Y, 

DISCARDED! 


A    Manufacturer    of    Hydro-Carbon 
Engines    says: 

"We  have  used  Dixon's  Graphite  in  our 
Cflidders  for  nearly  a  year  and  find  H 
stipcfiof  to  any  other,  and  entirely  satis- 
factory. We  beUeve  we  have  detected 
some  new  and  valuabU  results  througfh 
the  use  of  Dixon*s  Graphite*  Not  only 
is  perfect  lubrication  established^  bat  the 
presence  of  the  Graphite  gfreatly  reduces 
the  resistance  between  the  sparking  points*" 

SAMPLE    FREB 
IF    DESIRED 

JOSEPH  W\m  CRUCIBLE  CO.. 

Jersey   City,   N.  J. 
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Facts 


About  Storage  Batteries.^ 


By  tsAJAH  U  Roberts. 


OTHER   INFORMATION  Oh  THIS  SUBJECT  BY 
WELL-KNOWN  EXPERTS  CONTAINED  IN  OUR 


STORAGE    BATTERY    NUMBER.      issue   of   September   27th, 


PRICE.    10   CENTS. 


Why  try  to  stick  things  with  some- 
_^^^  thing  ibai  cjciesn'i  siitk  ?  Bu)-  MAJOR'S 
'  -  '  -^^^^  CEMENTj  you  know  it  sticks-.  Nothing 
breaks  away  from  it.  Stick  to  MAJOR'S 
CEMENT.  Buy  once  you  will  buy 
fureiver.  There  is  rothing  us  good; 
don'i  helievff  the  substiiuier. 

^^^     MAJOR'S  RUBBER  and 

y-!^P^  MAJOR'S   LEATHER. 

Twoscpnraic  cemenls  —  ihebpsl.  insist 
on  having  ihem. 

ESTABLISnED  13?r.. 
15  and  25  c««H5  per  bottle  at  alt  diuggists. 

MAJOR  CEMENT  CO.,  NEW  YORK  CITY« 


Engines  and  Boilers... 

rlN  Valves  (both  union  and  plain  ends;,  Inject- 
ors, Gasoline  Regulators  (improved  type],  Waler 
Regulators,  Improved  Glasi  Gauges,  Globe  and 
Check  Valves,  Water  Relief  Valves  (or  Cylin- 
ders, Steam  Gauges  and  Safety  Valves. 

LOCKE  REEyHTOB  CO..  Salem.  Mass. 

AUTOMOBILE  RUNNING  GEARS. 

FOR  THE  TRADE. 

Wo   Make  Two  Styles 
i      -jKfc.      Complete  with  Springs 
and  Wood  Wheels. 

WRITE  FOR  PRICES. 


in 


H,  F.  BOIIBEIN  &  CO., 


1113  OAflS  AVBNUe, 
■  T.  LOUrS,   MO. 


AUrOMOBILEBELL, 


Nflanufacturers    of 

BELLS 

OF   ALL    KINDS. 

ALSO   BICYCIE   SPECIALTIES. 

Wril«  fur  Ckt»1tiRUfl  am  MeDtlum  Ga«]«  W&QE«d. 


STAMPS   OR    COIN. 


BEVIN  BROS.  MFG,  CO,,  '"'^T^"- 


GOOD  ROADS  LITERATURE 

Send  for  a  copy  of  ''A  Plea  for  Good 
Roads,"  containing  addresses  of  speakers 
at  the  recent  Good  Roads  meeting  of 
the  Automobile  Club  of  America,  and 
use  It  in  the  <:ause.       :       :       :       ;       : 

ALBERT  R.  ^riATTLCH, 

Chalrinan. 
Good  Roads  Committee,  Waldorf-Astoria,  New  York. 

Dust  and 

-^^DlRT 


MUD. 


Will  Po>;rj  ruin  gcais  ii;d  other  runniiiK 
parts.     Protect  them  with 

ALUMINUM  CASES 

We  makeihcmid  largequantitJes.  Write 
US.     All  kinds  oi  Aluminum  Work-     ■ 


I   SIfHl 


THE  KILL,  WHITNEY  i  WOOD  CO.,  <  ;«'.i?;.T  ^'I 


Elieriianlt's  Patent 

ENTIRELY  AUTOMATIC 


G 


m 


CO 
Mi 


TIHC 
HlllfS 


ElMthinft'tPiieiil 

"Radial  Duplex'* 
fiani  Cottar). 

BOULD  A 
ElEftHAROTf 

MEWUIL  ■.  I- 
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:^^BERLIN 

IRON  BRIDGE 
Co. 

OurNewP/mitatPJftsbu/^hfia. 
wif/beJrt  opemtio/i(fur/n^Ju/ie. 

We  are  now  laki  ng  contra(Ss  for 
fJtomptS/i/pme/tta/ier July  first 

on  all  classes  of 

Steel Brid^s.Bu/7d/ngs,Roo6, 

Cirders.  Columns  and Stradum/ 

Mate/ra/fium  tA/s/Vant. 


OFFICES 

ZOO    EQUITABLE    BUIUDINC   -  BOSTON    MAJ^S- 

aa  o   Broad%vay- A^fw  yokk 
BIO  Stephen  Ccharo  ^M\w\\^cPH/iAoei.fVffA  p^a. 


WOftKS 

eastCLerlin  Conn.  PiTTSBuacn  Pa 
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RIGS  THAT  RUN. 


THE    KIND    YOU     HAVE     BEEN     LOOKING     FOR. 

COMPACT,    DURABLE,    EASILY     MANAGED^ 

BUILT     TO      LAST.        IF  YOU     ARE     AT 

ALL      INTERESTED       IN      SUCH       A 

VEHICLE,  WRITE  AT  ONCE  FOR 

CATALOC     TO 

SAINT  LOUIS  MOTOR  CARRIAGE  COMPANY, 

121  I-I3-Iff-I7-I9  Vandeventer  ^ve.,  ST.  LOUIS,  MO,,  U.  8.  A. 

'*  EarU  Ordare  Secure  EarW  Delivorlea/' 
P«nnB«tvania  R0t»*'«9sr-ntAliv<n.  A.  B.  CUMHER.  61  O  Drdnel  BuildtnA,  PhlladielDhla. 


NIAGARA  MOTORS 

SINGLE   OR   TWIN    BALANCED. 

HORIZONTAL  CARRIAGE  MOTORS 

Two  or  Four  Cycle.     Start  on  Quartir  Turn. 

SIMPLE,  SAFE.  STRONG.  SURE 

TWO-CVCLC     l4AffclNE    MOTOITS* 

MOTOR    DEPT. 

NOYE   MFG.   CO. 

50  Lake  View  Avenue,  BUFFALO.  N.V. 

PaUnla    PandlnE. 


TRANSMISSION  GEARING.. 

FOR  AUTOMOBILES. 


Two  Speeds  and  Reverse, 
No  Shocks. 


NEAT. 
COMPACT. 


Change  of  Speed  by  Brakes. 
No  Gears  Running  at  Normal  Speed. 


STRONG. 
EFFICIENT. 


No.   I,  4  to  5  H-  P.,    15  in,  long^  weight  35  lbs. 

THE  shaft  is  continuous,  and  may  be  driven  direct  from  the  motor  shaft.     The  left-hand 
brake  operates  the  reverse,  which   is  at  slow  speed.     The  brake  next  to  it  operates  the 
slow    speed    ahead-      The    sprocket    wheel    drives    the    axle.      The    friction    clutch    at 
the  right  locks  the  whole  system  and  drives  it  at  the  speed  of  the  shaft,     A  pinion  may  be 
used  instead  of  sprocket  if  desired.     Lubrication  by  oiler  on  the  end  of  the  shaft,     .     .     -     .     . 

THE  UPTON  MACHINE  CO.,     17  state  street,   new  York. 

WRITE  TO  US-  Works  at  BEVERLY.  MASS. 


11.  1BW> 


THE     HORSELESS    AGE 


^;^fl^oc'«■  rtRRK 


^^v^MOND  Rubber  Co. 


BUILDERS  Say  BEST    ON     EARTH 


The  Diamorid  l^ubber  Co. 


^^ritc  for  Catalogue, 


MADE  IN  AKRON,  OHIO, 


A   PERFECT    AUTOMOBILE    EQUIPMENT, 


THE 


EMPIRE  BALL-BEARING  AXLE 


AND 


ROBERTS'   WHEEL. 


PATENTED.. 


J  tint  axh,  thorovgA/y 
tttttd  by  actuat  ute 
iindtr  ail  cfasseu  of 
tehit/eSr  grrt/tg perfect 
aattsf action. 


EMpitt'affy    adapted    to 

automobiles  and  heavy 
trucks.  Hamas  0t 
users  and  ttstimanfaii 
furnished  on  applica- 
tion. 


NONE  SO  NEAR  ANTIFRICTION. 

SUPERIOR  TO  ANY  OTHER  AXLE   FOR  ALL   KINDS  OF 

MOTOR    VEHICLES. 


AXLE    DEPARTMENT. 


THE  CHICAGO  SCREW  CO., 

Address  all  communications  to  tTie  Company. 


CHICAGO,  ILL. 

Send  for  Caialogye. 


POWER t    HYDROCARBON?   ORDINARY  STOVE  GASOLENE. 
ONE  LEVER  CONTROLS  EVERYTHING.Jtj»j»jt«jtj*j*jt>jtj*j»j» 


JUustfalcd  CiUlc^Me  Maiitd  Free,*. 

cmcAoa  ^OTOR  vemicle   1 

CaMP4NY 

341  WABASH  AVENLE       .-.       .•.       CHICAOO,  ILL. 
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^^"^  '    '   LtClTJC      VALUE   OF    ANV    OAS  KNOWN.  , 


The  Acetylene  Motor 

Number 


i^ONTAINS  the  most  up-to-date  information  regarding 
its  production,   characteristics,  and  the  experiments 
thus  far  made  with  it  in  explosion  engines. 


IS 

mi 


^^ 


June  10, 

i»oo. 

40  Piges. 


m 

i 

m 
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ACETVLENE    INDICATOR    DIAGRAM, 


LIBKAKYI 


Aaron,  imox  **>0 


_^i 


LEADING  ARTICLES,  AS  FOLLOWS! 

Acetylene  ^nd  Alcohol  Versus  Gasoline  as  Fuels,  -  by  ISAIAH  L.  ROBERTS 
Acetylene  and  Its  Adaptability  as  a  Motive  Power  for  Vehicles,  -  By  E,  C.  OLIVER 
Will  Acetylene  Be  the  Coming  Po^wer  for  Motor  Vehicles  ?  -  by  D,  N.  LONG 
On  Some  French  Experiments  on  Acetylene  and  Alcohol  as  Motor  Fuels, 

by  R  M.  HELDT 

Some  Properties  of  c/lcetylene,         .        .        .        by  HERBERT  L.  TOWLE 

^Acetylene  and  Gasoline,  -  -  -  -  -  by  L.  BERGER 

Acetylene  Generators  for  motor  Vehicles,         -  -  by  W.  K  COOPER 

SHORT  TRANSLATED  ARTICLES  ON  ACETYLENE  AND  ACETONE 


Gasoline 
Engines 


Built  and  used  for  Auto- 
mobile fKirposcs. 

GUARANTEED, 
Singfle    and    Double 
Cylfnder£.   5H.P.Sin£fIc 

I  Cylinder,  $225  Complete* 

MUFFLERS  that  MUFFLE,  $J2. 

TRANSMISSION    DEVICES,    Two   Forward 
and  One  Reverse  Speed  with  Band  Brake,  $7Si 

i  THREE   STYLES    OF   RUNNING   GEARS 

and  aU  kinds  of  SUPPLIES. 


SK  LOUIS  Autonoblle  and  supply  Co. 

I        23d  and  St.  ChaHes  St5.,  ST.  LOUIS,  MO. 


QEOHETRIC  LINE 


f  tools  for  screw  machine  work  arc  used  and  recom- 
mended by  all  leadirijj  manufacturers  because  they 
possess  so  many  points  of  superiority  over  old 
methods. 
fou  are  interested  in  screw  machine  work  of  any 
kind  it  will  pay  you  to  investigate  ihis  line  of 

Adjusfahfe  Self-Opening  Screw  Cutimg  Die  Meads, 
Adjusiahie  Collapsing   Taps,  and 

Adjustable  Hollow  Milling  Tools, 


k 


AUnufoclurcd  by  tt« 


GEOMETRIC  DRILL  CO., 

Westrille,  Conn.,  U.  S.  A. 


HESCRtPTfn 
mATT£/t  O/f  DSMAMff. 


()!80S>I\U  C^lC&'sAGSJ  • 


300  Kr  Presses  ^^  fties 

A  nnaiber  ot  rhe«  uro  upecliIlT  idvptcd  tot  work 
OD  metil  portf  *>t  uorteleM  Carrlaffei. 

FERRACUrE  MACHINE  CO.  Bridgeton,  N  J.,  U>S,A. 
IN  YOUR  TOWN,  FROM  YOUR  FRIENDS, 

will  you  solicit  subscriptions  for  The 
Horseless  Ace  on  a  commission  basis? 
If  so,  write  the  Editor. 


THE     HORSELESS    AGE 


Vul.  ft.  Vn.  Ill 


I  The  I 


i    A.g-0 


HAS  SUBSCRIBERS  IN 


A^UBtralia, 
India, 

B^st  Indies, 
Sandwich  Islandm^ 

BGl^ium, 

GGrmanyp 

I^rBnce, 

Bn0£indf 

Ireland, 

Scotland, 

Wales, 

West  Indies, 

Me^^ico, 

Oentral  A. m erica, 

Newfoundland, 

British  Oolumhlat 

Oanada, 

Nova  Sootia, 

New  Bruns'wioli:, 
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And  nearly  every   State  and  Territory  in   the   United    Stales. 

$2.00  A  YEAR   IN   ADVANCE. 


?}uuiuuuiiiiiUiuuiUiiUiuuiiiUiiiuauiiiiui 


July  n.  1900 
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ALDWIN  DETACHABLE  AUTOMOBILE  CHAINS 

are  made  in  sizes  to  suit  the  demands  of  the 
trade.  Our  new  roller  chain  is  especially  adapt- 
ed for  light  Motor  Vehicles. 

aCHO  FOR  CATALOOUK. 

K.  FRAKKUN  PETSBSON^  Balda  Agent, 
305  Itokfi  St.,  Chicago,  HI. 

BALDWIN  CHAIN  CO.,  WORCESTER*  MASS.,  U.  S.  A. 


TELEPHONE     1^0  JOHN. 

WM.  R/WINN'S 
^    DEPOTS  FOR  SUPPLIES  : 

H43  Mald«ii  LAne,   New  York. 
^H  Spring  iield,  Mass. 

^V  Bridgeportf  Conn. 

if 


Winn's  Automobile 

SPECIAL  HIGH  FIRE  TEST  CYLINDER, 
OIL  FOR  AIR  COOLED  MOTORS. 


GASOLINE. 

OIL    FOR    CYLINDERS. 

OIL  FOR  BEARINGS* 


Mall  and  Xelcphoae 
Orden  Promptly  AttcDded  To. 


he  Hline  &  Hlllam  AutomoMie  Koilcr 


y^HESE  Bnlkrs  aro  eapeciully  designed  for  Motui  Vehl- 
^Sy  fl<^.  anil  are  marie  In  14  lii.,  15  in.,  Iti  in.,  17  in.  anil 
18  in,  sizes,  any  Icnfilh  cu-  imtnbL-r  «ir  iiibi^  dceirerl, 
with  or  without  dry  steam  pipe. 

Thp  flit  reprfisentH  Boilcf  litted  wllli  i.lry  Bteam  pipe. 

Uiir  SUirulani  4  H-  P-  BcAifr  is  15  ill.  diameter.  H  in, 
hlRh.  325  %  in.  vnpp'^r  liibi's;  ihickneBs  or  ahpll  fmU  lipads. 
"irt  in, ;  tPstiid  at  400  Ihs.  i_l  W.  P. ;  eafi?  workiny;  pressur.^. 
2110  II.S. ;  5IJ  Je«'t  hentinH  •surrnt-e;  ie  fiilwl  with  wattr  gUiBB 
fittin^Nj  K'lu^i^  ffiLke,  Ijlth\T-on'  valve  and  lianKing  irolia, 
holee  fi>r  wjiti'r  r.uitl  ami  pttmpi  gftugo  tfonowtlona.  Is 
otivertxl  wUh  aBtx^Biiia  Aud  Alutiilnuni. 

Price  of  Standard  tS  in.  4  H,  P,  Hotter,   -   $95.00  net 

Fitted  wi(b  Dry  Stcana  pjpe,     -       -       -    5.00  extra 

J5  In,  Gasoline  Burner,  with  Automatic  Fif«  Rcyublor* 

$50.00  net 

"We  use  the  best  of  ^iufk  Jind  workmanehlp  in  the  con- 
atruutliin  of  tlLWO  puils.  whiidi  liave  been  in  use  for  over 
two  years,  attd  arf^  giving  good  BatleroctloD. 


BOII^ER,   BURNER  AND   REGULATOR 


'R  AISJTC  MTT  IMF    <^kescent  street,  /.  everett,  mass. 

*^-**-^^-'^      iVllIrfiNIj^      Successor  to  Milne  &  KilUm  .-.  .'.  Near  Everett  Spring 

AUTOMOBILE    STORAGE    AND    REPAIR    CO. 

The    Horseless   stable 

|£let>lMKie,  I37t  Columbas.  5?    WE8T   tl^th    ^T.y   »■.  Nicholas  K\nk  ft(iMdIo<|,    NEW    VORK* 

HouKt  CitCi  Repair  and  laptcOtm,     filtterta  Charged  and  Supplies  of  all  Kinds  FuralEbel.     Transients  Accommodated. 

The  A.  &.  &  H-  CO,  AUTOMOBILE  011^,  For  gale  tlt^re,      PricK  |>er  aallon  Can,  $i.oo. 


Xl^HE  carriage  illus- 
^^  tfatedhercisone 
that  will  satisfy  the 
most  critical*  for  in  it 
is  combined  tbc  finest 
carria  ge  work  and 
the  best  machinist 
skill  and  workmao- 
shipf  and  it  is  the 
most  practical  and 
satisfactory  pleasure 
carriage  one  can  have. 


FOR  FULL  PARTICULARS  AND  PHOTOGRAPH  ADDRESS 

STANLEY   ^ANtrACTLRINQ  CO.,  Nq.  117  Uncol.  street.  Boston.  Mass. 


'H^A^^^ffA^^^^ftA^^^rtAA^iAArtftrtW^Aftft^A^^lA>N^M^^^|^^ff^^WWWWftrfWWMNA» 


Goodyear 
Motor  Tire* 


RE  manufactured  o£  the 
best  rubber^  made  strong 
and  durable.  The  fabric 
is  the  strongfest  obtain-' 
able.  They  don't  leak  at  the  lugs. 
They  are  GIVING  THE  BEST 
SERVICED  ^j^jltj^Jt^Jtjtj^ji 


Qoodyear  Tire  and  Rubber 
Comfianif 


It    t:    onio 
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E.  P.  InCKHBOLL^  liDITOB  AND  PkOI'KIETOE. 


PrBLlCATtos  Offick: 
AMEBicAN  Tract  SOCIKTV  DP)t,[HNi5i     -     I'lO  Nxaa-vu  Street. 
XEW   YOnK. 

SUBIKHIPTIOK,  FOR  THE  UNITED  STATES  AHH  CANAOA,  tS.OO 

&  year.  In  ftilvance.  For  all  foreign  countries  Includwl  In  the 
Postal  UuloD,  f3.00. 

CoMMUPncATlose.— The  Editor  will  he-  pleased  to  rectlve 
communicntloufl  nu  trade  toplca  from  any  nutlivntle  aouree. 
The  correspoodent'a  namtJ  sbould  In  all  caws  lie  given  nm 
Au  erldeIM^e  of  good  faltb,  but  wll)  tiut  be  [lublUbed  If  specially 
requested- 

f£f  One  week'9  notice  r«iu1n?tl  f<tr  dlsifOntlauancf  or 
cfaaugre  of  fldverttsementft. 

The  HoRflEi^EHB  AtiK,  130  Nnarau  Street,  New  York. 


Gatereil  nt  the  New  York  pout  offlre  ni*  HPCoiitl^lfinB  niflttct. 


On  jiMouaC  of  tbe  exc^sive  diacoants  cbargfd  by  Now  York 
bajiks  OB  amaU  cheeks  under  tbelr  avw  rule,  nubscribvm  are 
tvqamteil  to  remft  bj  Post  Oifice  or  Exiyirss  tuoaey  order  or 
.V.  Y.  draft. 


COMMON  5ENSE  AND  SPEED  LIMITS. 

THE  Bobject  ol  mator  veblcle  speed  regaiatlou  hae  b^u 
agitating  tbe  law  givere  of  Bridgeport,  Conn.,  and  last 
week  an  effort  wae  made  In  tbe  comman  cnuucll  tn  paee 
in  ordtnance  restricting  tbe  speed  of  motor  vehlclea  tu  Heven 
dIIbb  an  hour  within  one  mile  of  the  railroad  itatloil,  a  radluB 
wblcb  Incliideia  all  of  the  buHlneeB  H«:tlorj  of  thectty  and  a  i^ood 
fleal  of  tber^flldeatia] portion,  It  was  explalmefl  by  tlioaefaror- 
Ing  tbe  onJluaoce  tbat  no  complaint  wiiH  made'  of  the  manuer 
In  vrblcb  tbe  emplojee  of  the  Locomobile  Company  of  Ami^rJca 
hniidled  tbe  company's  retildee,  but  tbat  the  public  wae  In 
dan^r  from  Ineiiperlenced  operatore,  wbom  It  was  lutesBary 
to  hold  In  restraint. 

Wb«n  th«  ordinance  wan  reported  by  the  committee,  It  was 

moTcd  to  amend  by  inablng  the  radiUB  two  mllea  iuetead  of 

Lone,  on  tbe  ground  tbat  cltliene  end  rhlldren  In  tbe  outeklrte 

f  Vren  aamacb  entitled  to  protectlua  ae  thn«e  nearer  the  centre. 

Altera  dlKOHloDtbe  amendment  wa« carried,  and  th? amend- 


ed ordinance  was  then  defeated,  It  receiving  B  votes  out  of  13 
and  rMiulrlng  11  for  passage.  An  attempt  at  reponalderatlou 
on  a  com  promise  rndlqa  of  one  and  OQ'G^ball  miles  anbaequently 
failed,  and  H  appeared  tbat  only  eight  members  favorod  the 
one-mile  limit. 

Tbe  Bridgeport  fJ^Ion  makes  some  sensible  conmente  on  tbe 
Incident  :  "An  automobile  nndercontrolof  the  driver."  It  says, 
"  may  be  run  at  10  or  even  12  miles  an  hour  witb  nlmost  no 
tialc:  even  at  such  a  rate  It  can  he  stopped  Qlntost  Instantly, 
certainly  with  mncb  more  celerity  than  can  a  bJcycle,  Butff  It 
IfetQ  away  from  tbe  control  of  the  driver,  then  an  antomobile 
fn  a  busy  thoroubgrare  le  a  tcrrlblesouree  ul  danger, and  under 
Huch  circumstances  a  epeerl  restricting  ordinance  would  not  be 
a  colloBsal  source  of  protection  to  tbe  endangered  cltiiion. 
Manlfefitlyt  therefore,  It  is  more  Important  to  provide  against 
happenings  of  this  nature  than  to  paaa  a  ape^d  ordEnance  aud 
leavB  obedience  tbcreto  to  persons  wbo  are  as  iltcely  to  blow 
up  tbe  boiler  of  an  automobile  or  to  steer  It  up  a  tree  ae  to 
accDOipllsb  a  safe  passage  of  the  streets  with  the  machine. 
What  should  Qrot  be  done  Is  to  prohibit  incapable  pflraons  from 
running  autos  at  all.  if  tlie  council  ationld  talte  up  the  auto- 
mobile question  from  thia  stanrlpnlnt  and  safeguard  ibo  public 
by  a  reasoaablo  and  wholly  juBtlAable  licea^e  Iaw«  It  will  do 
macb  better  tban  by  limiting  the  legal  speed  of  automobile  to 
a  pace  ecarcely  twice  tbat  of  a  rapid  walk,  wblle  leaving  tt 
legnUy  possible  lor  a  ten-year-old  boy  to  start  a  horseleea 
carriage  on  an  expedition  wbfch  Is  likely  to  terminate  at  tbe 
top  of  a  telegraph  pole,  In  a  Bmaahing  of  shop  windows  or  the 
killing  or  maiming  of  one  or  a  doien  buman  beings.  Thecouncll 
did  well  tu  defeat  tbe  proposed  ordinance.  It  wasn't  the  r!gbt 
ordinance  at  aCI.^'' 

Tbia  view  of  the  matter  is  eminently  sengJbls,^  By  all  mcana 
protect  the  public  from  nusklliruf  operators,  but  do  tt  without 
crippling  the  motor  vebkleln  one  of  Its  prime  advantagesover 
the  horse. 


THE  LIQUID  AIR  DELUSION  IN  A  NEW    FORH. 

IN   The  Houselrhs    Aoe  last    week    were  printed   eorap  ei* 
tracts  from  the  speciQcatlons  and  claims  of  a  recent  patent 
OD  the  umof  oxygen  derived  from  liquid  alr^  as  a  substi- 
tute for  fHKi  air  In  the  cylinders  of  explosion  motors.    In  recit- 
lag  the  advantages  ol  his  Invention  tbe  patentee  set  forth  that 
not  only  would  the  oiygen  yield  up  the  energy  represented  by 
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Ita  reduction  to  the  1U|UU1  etate,  but  It  would  b«  mucb  more 
efficient  Id  combuetlun,  owlug  to  the  absence  of  the  Inert  nttro- 
gen  whlcb  conimoQly  tendB  to  retiird  combUBtloci,  and  which 
abBorbB  beat  wblch  caunoE  be  lulty  abstracted  and  la  tbGnerore 
waHted, 

Tltnt  there  Ib  aoiue  lueaeuro  of  faatlcti  In  ibeee  {.'IbIihb  ttiere  Ib 
no  renBOQ  to  deny.  The  practical  qu««iLlaD  la,  how  much  ar« 
the  adrantBgw  attending'  tbe  use  or  liquid  oxygen  to  co^t? 

Exact  fiifures  Id  unawer  to  thie  queBtlon  could  be  obtained 
ohlj  by  eai>ej'lmentltig,a8  the  thermodynaDlc  procesaeo  of  com- 
buHtlou.  absorption  and  conversion  of  heat  would  be  caat^rE- 
ally  (lirerent  with  tbetoncentratedand  cold  oxygen  from  what 
tbey  are  with  tree  air  at  ordLuury  temperatures.  Some  Teaturea 
of  the  caee,  however,  may  be  pointed  out,  which  wtJI  ludlcnte 
broadly  what  reeults  may  be  expected  of  experEmeutB  In  tbla 
direction. 

A  gallon  of  Il<iuld  air,  Hccordiog  to  Ctaas.  E.  Trlpler,  cau  be 
produced  at  a  coat  of  about  20  cents.  Ab  the  prDportluu  of 
o:cygen  In  the  air  la  about  one  of  oxygen  to  five  oF  air,  Qv« 
gallona  of  liquid  air  would  need  to  be  produced  to  obtaia  one 
gallop  o(  liquid  oxygen.  One  volume  ol  liquid  oxyg«a  repreBentB 
about  750  Tolumta  of  (ree  oxygen  at  fltinoHpli«rfc  prrtBUi-e  aud 
ordloaty;  temperature;  ho  that^the^eost  of.'free  oxygen,  pro- 
duced from  liquid  air.  would  h«  between.  nl««  aud  ten  dollars 
per  1^000  feet, 

An  average  gaBolicieenghie  will  uaeabout  IS'.OOOcubic  Inchea 
offilrper  horae-puwer  per  m  J  mite,  Ignoring  for  the  moment 
the  expansive  effect  of  the  liquid  oxygen  and  the  dlfferencea  fu 
the  rate  of  cotnbustEoD,  etc.,  tbeamouDt  of  oxygen  In  tbie  air 
is  about  2,600  cubic  fDchea  per  burae-power  per  minute,  Tak< 
lug  the  coet  of  1,000  feet  ol  free  oxygen  as  99. nO,  we  should 
have  a  trifle  over  17,000  cubic  Inches  for  $1 ;  and  thte:,  ueed  at 
the  rate  ol  2,300  cubic  Itichea  per  minuta  la  a  one-horee^power 
gasoline euglue,  would  lastiust  Ofi  mluutee! 

The  gasoline  conaumcd  lu  the  same  period  would  cost  rather 
1«BB  than  two  centB. 

But  will  not  the  elimination  oC  tbe^  nitrogen  diluent  ami  the 
addition  ol  tbe  expansive  force  of  the  liquid  gan  add  very 
largely  tu  thi.^  power  above  estimated?  And  will  not  the  re- 
frigerating effect  of  the  liquid  ga«  render  jacket-water  unneces- 
aary,  tbue  further  lacreaatD^r  the  economy  7 

To  eome  extent,  yee.  But  one-baK  of  a  brake  hursc-power 
hour  la  the  moat  that  can  be  extiocted  from  one  gallon  of  liquid 
air  or  osygOD,  when  warmed  to,  any,  150  degrees  Fuhr.,  and 
adding  Its  qnota  to  theprussure  behind  the  pistou.  Fully  three 
galloDB  would  be  needed  to  abaorb  the  waste  heat  of  combus- 
tion, and  a  water  Jacket  will  still  be  aeceasary.  The  losBea  In 
the  eihauet  win  be  lese  l>PcauBe  the  weight  o|  gua  la  less;  but 
the  jacket  lOBBM  will  be  larger  because  of  the  necessity  ol  reduc- 
Ing  the  temperature  of  the  combuBtlon.  The  coinprii.)«slon  will 
need  to  be  very  much  leas  than  when  air  Is  used,  to  prt^vcnt  the 
combustion  from  being  unmauagcably  violent;  and  this  meajiB 
that  the  oxygen  und  vapor  will  be  largely  diluted  by  burned 
gaaes  Inatead  of  by  nitrogen.  Altogether,  It  seems  most  uu- 
Itkely  that  ovor  two  horee-power  houra  at  the  utmost  can  ever 
be  looked  for  from  tho  burning  at  a  galloD  of  liquid  oxygen  la 
an  explosion  engine. 
It  would  im  far  mora  sensible  to  use  the  liquid  air,  nitrogen 


and  all.  With  careful  deslgo.  It  would  then  be  possible  to  dis-  j 
penae  with  the  water  Jacket  and  that  source  of  waate  could  be 
stopped.  Part  o(  the  energy  thus  saved  would  beuUlliedtQ 
heatiitg  and  e:;]jBniiing  the  liquid  gae,  aud  live  times  the  power 
would  thence  be  obtained  as  with  theoxygenalone.  The  ratto 
ci(  ex paDaUm  would  be  ladependent  ol  the  volume  ol  air  used^ 
Qod  could  be  made  as  high  as  desired.  The  compresslou  stroke  ! 
at  present  necessary  would  ho  discarded,  and  engines  would 
run  Ob  a  two-stroke  cycle  with  no  negative  work  to  be  done. 
A  horse-power  thus  generated  would  cost  mQch  less  than  a 
horse-power  derived  Irom  oxygen  alone. 

But  liquid  air  will  have  to  be  a  lot  cheaper  than  It  Is  before  It 
can  compete  with  air  that  coBt£  notlilng  at  all. 

J^ 
AN    AHENDnENT   NEEDED. 

THE Jnmestown  Ferry  Company,  whose  boats  afford  the' 
only  means  for  vehicles  to  roach  Nnrragaosett  Fler,  haa 
refused  to  carry  vehicles  propelled  by  gaBoIlne,  and  New. 
port  automoblllatB  are  warm  over  the  declBlon.  Some  strong 
protesCi  were  made,  but  th&  company  appealed  to  the  aupervta- 
ing  Inspoctor-geaeral,  who  decided  that  section  4473  of  the 
Revised  Statutes  absulutely  problblts  the  ferriage  of  naphtha 
or  gQSdIine  on  either  freight  or  passenger  steamships. 

0(  course  the  statute  was  framed  before  automobllee  were 
thought  or  as  popular  meJioB  of  transport,  und  In  view  of  the 
rapid  extension  of  their  use  the  situation  created  by  the 
statute,  It  tt  should  be  generally  applied,  Would  be  clearly  Im- 
possible. Automobiles,  whether  gasi>]ine  or  other,  must  be 
tarried;  and  to  empty  the  gAsoHne  tank  oq  one  shore  and  pDT' 
chase  a  Iresh  supply  on  the  other  would  be  both  tm practicable 
and  ridiculous.  The  danger  Involved  In  the  fluid's  retention, In 
the  carefully  guarded  tanks  provided  for  It,  and  with  the  motor 
quIeacsQt,  1b  luslgalOcant.  It  Is  hardly  too  much  to  say  that 
the  lerryboat  Is  exposed  to  morei  risk  In  theactol  crossing  from 
other  boats,  stress  of  weather,  and  Its  own  boilers  than  It 
would  Ih^  from  half  a  dozen  gasollue  carriages  A  measure 
framed  In  the  Interest  of  public  safety,  to  prevent  the  rarfyinir 
of  gasollue  In  bulk  or  in  loose  cane,  should  not  be  wrvncbed 
to  Opposed  public  utility.  Revise  the  stntute  or  amend  Its  In- 
terpretatloD. 

A  PERSISTENT    FALLACY. 

THE  readers  ol  The  HonsEi.£:ss  AoB  Will  recall  the  appear- 
ance and  exjiuBure  In  Its  columns,  a  few  months  o^o,  of 
the  ratlney  that  the  "shock"'  of  the  explosion  to  a  gas 
engine  cylinder  can  be  "balanced"  by  opposing  another  cylin- 
der to  it,  with  the  piBtouB  working  lu  opposite  directions  on 
cranks  180  degrees  apart,  and  timlrg  the  explosions  to  occur 
simultaneously.  It  was  then  shown  that,  so  far  from  being 
neutralised  by  that  arrangement,  the  "Bbock."  wblcb  in  reality 
Is  nothing  but  the  reaction  of  the  englue  frame  from  the  Inertia 
ol  the  By  wheel,  is»  If  other  things  remain  equal,  substantially 
douhle<l.  The  vibration  due  to  the  plston^s  Inertia  la  lialancecl, 
It  Is  tTQe,  but  the  torque  reaction  Is  not, 

Ab  this  subject  was  fully  discussed  and  disposed  of  at  the 
time,  It  is  unlikely  that  further  enllghteumeut  regarding  It  Is 
called  for  among  the  constituency  of  Taic  Hoa^ELEBS  Aoc;  but 
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It  Is  vTldciit  that  there  are  otbera  who  dwell  la  outer  darkne&H. 
In  a  receat  much-advertleed  book  on  motor  vehfelES.  tbe  author 
BO  far  forgets  tbe  teaete  of  ^od  eoglneering  a»  to  ciPutloD 
with  apparent  approval  a  motor  dii^slgoeil  uu  tlieee  Hues,  even 
gating  eo  Tnr  as  to  say  tliat,  hecauae  tictloD  and  reavtloo  aie 
Oippoelte  and  equal,  therefore,  "the  force  o[  tbe  Impulst  tcnde 
to  tbrow  the  cjrIlDder  and  bed  la  tbe  opposite  way  to  that 
which  propels  tbe  piBtOD,  abd  to  cause  It  to  kick  orvthrnte, 
lupiirttag  the  moMun  ti)  the  carriage  to  which  It  Eh  nxed/^ 

Unriuefltiobablj'  the  premure  a^ialDBt  the  cylinder  bead 
"  teiide"  to  laoTe  the  cylinder  hcaij  and  parte  attacherl  thei-elo 
AWHjT  from  tbe  platon;  but  na  the  uxlal  thruet  of  the  piston 
hAppena  tn  be  trauBuiItted  throuj^b  the  connectLpg  rod,  cranba 
and  shaft  bearlDgs,  to  tbe  frame,  it  ia  evident  that  the  preBBure 
OD  the  ptstun  "tends"  witb  predlselj  equal  [orce  to  carry  the 
frame  and  uttatrbed  parte  In  the  direction  of  tbe  plstoD^a  mo- 
tion. In  other  words,  the  nilal  preaann>  n(  the  exploalon  la 
Buataloed  entirely  wltbla  the  engine  frame,  and  Ib  no  more  felt 
outside  (beyoud  the  jar  of  po^aible  loi^t  ttiutloM  and  tbe  ring  uf 
tbe  Inetnl  If  tbe  esploalon  le  gharp)  (liau  It  wnuld  be  It  tbe  rod 
and  erankB  formed  a  single  rigid  nenibar  tp  compreoalon  be- 
tween the  piston  and  tbe  main  bearln^f. 

The  »ame  error  appeared  Id  a  recent  maj^axlne  arUcle  by  a 
well  knon-iL  authority  on  gaa  enatneai  and  It  is  the  more  eut- 
prlHlug  tn  thie  case  bpcnii.se  the  author's  name  Is  Ixi  generni  a 
gnarantee  of  the  relJablllty  ul  what  hv  aays. 

The  tact  that  the  actiun  aod  reaction  take  place,  not  betweru 
tbe  piston  and  the  frame,  but  between  the  flywheel  and  the 
frame,  cannot  be  too  constantly  borne  In  mind.  To  do  so  will 
■Hve  maay  snlecilsuia  In  design  and  mui^li  money. 

The  attack  of  the  I.iead  Cab  Truat  ou  the  gaeoline  vehicle  In- 
dtiatry  eoncerne  every  manufacturer  of  these  vehicles,  small 
bulldera  and  larger  ones  alike.  What  the  tmat  lacka  In  validity 
o[  claims  ft  will  not  be  alow  tu  make  up  In  legal  talent  and  finan- 
cial strength.  Even  were  tbe  Selden  patent  a  mere  sieve  for 
"boles"  no  manufnctnrer  could  aBord  to  rely  on  his  (jwn 
strength  En  Ignoring  It,  leat  a  flank  attack,  In  the  defeat  of  hla 
weaker  neighbor,  should  Hod  bla  own  defenaea  unguarded.  In 
anion  la  att^ngth. 

In  another  column  we  mention  a  thrEtty  practice  of  certain 
toU-^gate  keepers  In  b^ngland,  ol  ratlug^motor  carriages  as  trac- 
tion englnee  and  charging  accordingly,  and  likewise  of  refualng 
to  give  tickets  and  then  levying  toll  on  the  carrlage'a  return. 
Tbe  toll'gate  la  nearly  extinct  In  tUta  conntry,  but  It  still  lingers 
In  Penuaylvanla  and  New  Jeraey^  Have  oqr  readers  bad  trou- 
ble from  being  overcharged  on  any  o[  these  totl-roada?  If  so 
we  eball  be  glad  to  publlah  partlrulara  uf  the  plaize.etc.,  tor  the 
warning  of  others  and  posslbte  correction  of  the  abuse. 


The  Batfalo  Automobile  Club  hae  effected  a  permanent  or- 
KauEzatluD.  and  baa  electee]  the  lollowing  officers:  Prealdent, 
Dr.  V.  Alott  I'lprce;  vlr>--pr*'Hifleiit,  Dr.  T.J.  Martiit;  Becretnry. 
O.  8.  Mftcalle;  treasurer,  Dr.  Lee  ti.  Umitb;  consulting 
engineer,  D.  W.  Sowera;  directors,  G.  J,  Shepard,  J.  T.Budd,  C. 
R.  Huntley. 

Tiieclnb  now  haa  34  acllvc  memberB.  .SIi  are  rcsldentin  fit 
Niagara  FalJe.  Tbennnyflil  due^  on- 11'>.  the  inltintJon  tee  *20. 
Life,  honorary  and  aaachclnte  members,  ae  well  as  active  mem- 
ber«,  will  be  admitted. 


nOTOR   VEHICLE    RACES  AT    NEW    JERSEY 
INTER-5TATE  FAIR. 

The  entry  blanks  [nr  tbe  motor  vehicle  races,  which  will  lie 
given  at  the  annual  New  Jersey  Inter-State  Fair  at  Trenton, 
N.  J.,  have  Just  been  iseuetl.  The  fair  wllr  take  place  Sept.  24^ 
25,  2{>,  27  and  38.  The  ftlitomublle  csp'fsltlon  and  races  will 
be  under  tbe  lilrt^tton  oi  E.  E,  .SchwarEkopf,  editor  of  tbe  Au- 
tniJKibiU^  Ma^atipe.  The  rulea  (bat  will  gtjvem  the  ehow  are 
as  follows: 

No  charge  for  apace  allotted  for  exhibitions  of  automobllea 
or  their  accesHorlea.  Appllcationa  for  exhiblta  must  be  filed 
with  M,  R.  Margerutn,  secretary  of  the  Greater  Inter-^tate 
I'uir  AsaodtttSon,  Trenton,  N.  .J.,  on  or  before  July  1.^,  Tbe 
lillntleit  apucea  will  be  assigned  Aug.  1.  The  uutomobile  cata^ 
Ingue  will  contain  one  "page  of  advertisement  for  every  eifcib- 
Itor.  There  will  be  an  eleclrie  chnrKlrig  atntlon  on  the  fair 
grounda.  The  atewarda  of  the  meet  and  the  Judges  of  the  vehl- 
cles  and  tlielr  nselatftnte  will  be  taken  from  the  memliere  of  the 
Automobile  Club  of  America  and  the  AutonioblBClub  of  Pblta- 
delphia.  Tbey  will  aign  and  present  handsome  diplomas  to  the 
auecesBful  competltora.  Alt  entries  muiSt  be  accompanied  by 
the  entry  fees  and  muat  be  nddreeeed  to  M,  It.  Margerum.  The 
eiitrlcH  wll!  cJobb  Sei)t-  1,  at  uoon.  The  automobile  races  will 
Ije  held  on  a  haif-mlle  driving  trai'k  liG  feet  wide  and  will  be 
governed  by  the  nilea  of  the  Aatomohlle  Club  of  America.  The 
program  of  events  and  prlxes  Is  as  folluwa:  Flret  ^ac(^  electric, 
Hve  mllea,  f  ion  plate  or  eaab;  second  race, gasoline,  Ave  miles, 
f  100  plate  or  cash;  third  rnce,  teain.  live  miles,  $100  plate  or 
cnnh ;  fourth  race,  open  champiunehip,  10  mllee,  ^300,  plate  or 
cflah  ;  filth  race  reserved  cUaniplonsblp  (open  oiiij'  to  memberB 
ol  Ibe  Automohlle  Club  of  America  and  .lutomoblle  Club  of 
Philadelphia,  Pa.,  or  any  affiliated  club  of  the  Automobile  Cfub 
of  America),  ten  mllee.  Greater  Intpr-State  FalrCiip.  Entry 
feea  for  race»,  $10.  To  Ineure  a  race  there  must  be  three 
entries  In  each  event. 


A  MOTOR  VEHICLE  TOURNAMENT  IN  BRANFORD. 

Thc' first '•  Automobile  E;xpo8itLon  and  Tournament"  to  be 
held  In  the  United  Htatee  will  tjike  place  at  Branford  Driving 
Park,  Branford,  Conn.,  on  the  2nth  and  2iith  of  thJa  month. 
There  will  be  n  parade  and  races  each  day,  the  former  for  allver 
cups  and  latter  lor  caeh  prixee,.  Brauford  Park,  in  Branford, 
eight  mllefc  from  New  Haven,  hae  one  of  the  widest  and  Leat 
hanked  half-mile  tracks  In  the  UuEted  ^tatea.  A  covered  build- 
ing, 1)0x150  feet,ia  provided  for  eKhibUlngand  coDteatlng  vehi- 
cle owners,  and  another  building  tor  the  exhibition  of  motor 
vehicle  parta  and  appliances. 

The  Il8t  of  eveutB  Includes  tbe  following: 

Clasfi  A— Two- wheeled  vebicleet  motor  blcyclee,  tandamis,  etc. 
Five  miles. 

Clnse  B— Three- wheeled  vebiciea.    Five  mUee. 

ClasB  C—  Four-wheeled  vehicleBt  000  Ihs.  or  under.  Five  rallea. 

Clasa  D— Four-wheeled  vehicles,  500  lbs,  and  over. 

Class  E— Obstacle  race.  0|>en  to  all  atylee  uf  vehiclea,  except- 
ing bicycles  and  tandems. 

Cluse  F— Hill  climbing.  Open  to  all  vehicles  without  pedal 
aaslatance. 

Claae  G— Brake  test.    Open  to  all  vehlclee. 

Clasa  H— Grand  championship,  teu-mtle  handicap.  Open  to 
flrst  and  second  prize  winners  of  events  In  Clasaes  B,  C  and  D. 

Claas  I— Grand  parade.  Open  to  all  atyles  of  veblcteifl>  for  the 
beat  appearance,  with  ailvercUpB  to  Wlbuera  In  sU  of  the  above 
claases. 

The  iden  Of  the  management  is  to  harethe  geaernl  exhlbltloa 
each  day,  from  10  a.  m.  to  2  p.  m.  The  parade  wilt  boglo  at 
'J^  and  the  raeea  at  2:<iO  o'clock. 

Uanuracturers  and  owncmof  motor Tebtelea  are  invited  to 
enter.  Correspondence  ehould  be  addreHsed  to  tbe  chairman. 
International  Automohlle  Expoeltlon  Committee,  26S  Uasea- 
cbuaetta  avenue,  Boatan. 
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AUTOMOBIUSn  AT  THE  PARIS    BXPOSITION. 

Br  P.  M.  Helut. 

It  waa  to  be  expects  that  autofiioblliam— one  of  tbe  newest 
qnndnstrleenod  one  In  whEch,  Frflnce  leads  the  way,  nt  least 
as  far  aa  fiuautltatlTeconaEOerAtlotis^o,— wouli]  be  well  re-pn- 
sealed  at  the  Paria  Bxpuslltoa  of  194)0. 

The>ie'C^xpe<;tat[niLfl  are  fotLn-Iy  iaatilled  by  th&  Hpaw  allotted 
to  t]ii«  branch  of  marmfBcturc  and  by  tbe  number  of  vebklee: 
exhibited. 

Tbe  rafjln  exblbU  of  autoniQliIlies  is  at  the  Cbamp  de  Mara,  In 
CheTrRaapDrtatloii  Bultdlng,  rl(;tit  beel^le  theeihiblttnn  of  cycles 
anil  that  of  hurae-drawn  vehicles.  Ae  a  large  number  of  auto- 
moblte  maiaufai'turerB  are  recralterl  trooi  tbe  ranka  of  cydc 
|]iauufBL-turf?rH  and  carriage  buiklers,  mimy  of  the  cxblbitdrs  In 
tbiii  eectloti  rllaplay  both  cyelea  and  automobile!!,  or  hnrse^ 
drawn  carrlageti  nnd  automnblle^,  and  on  arcouut  oF  tbe 
grrnbgement  that  th«eu^  "duarU^xblbltofB  are  placed  between 


section  at  the  Bola  da  VLncenneia,  about  »\\  miles  away  from 
the  main  fair  grounds,  and  |uet  outside  the  fity  limits  of  ParlB, 
Althout^li  t'reocb  automobile  ma  nufacturerg  showed  cotisid'era- 
ble  indlHiJORltloEi  to  take  extra  apace  at  Vlncenn«fi,  baeliif^  their 
apatby  i>n  (he  belief  that  tbe  Jaolatioa  and  liiareesalbinty  o(  the 
place  would  deter  Inrge  bodies  of  vislture  from  cnmloj^  here, 
the  plan  wafl  reahaed,  a  speeJal  building  baring  been  erected 
here  for  tbe  aecommodatlonof  parties  wishing  to  exhibit  anto- 
uinbileH  and  aceeaaorlea.  TbtB  building  Ifl  a  long^  low,  oae- 
Htory  affair,  and  has  at  least  tbe  eame  floor  spa'Ci^  occupied  by 
automobiles  bb  at  the  Obamp  de  Mare.  It  Is  divided  Into  three 
equal  purttj»  two  of  whlcb  are  occupied  by  French  exhibitors 
while  tbe  third  Ib  reaerrtHi  for  forelKbera.  The  foreign  nations 
reprpaeuted  here  are  Italy.  Englaud,  the  United  States  and 
Germany. 

During  the  automobile  letes  at  tbe  BofB  de  VlncenneB  the 
Freucb  section  of  the  antumoblie  bulldlag  at  this  place  waa 
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the  two  sections  ol  which  their  exhibits  form  part,  the  three 
lines  ol  exhtbl'e  mentioned  above  merge  gradually  one  Into 
another 

The  accompanying  cu  t,  Plgn,  1 ,  Ib  (rom  a  photograph  of  ciue- 
hnlf  of  tbe  Freuch  Bcctlon,  talien  from  the  galleries.  There  are 
nt  preHent  in  tbe  French  autniaiohilc  section,  at  the  Cbumpii  de 
Mar^,  abiiut  140  ve^iJuclea,  not  cnuntlnK  motor  blcjclee,  tricy- 
cles and  quadrlcyd'ee.  The  fur'  Ign  nations  exhibiting  automo- 
blleB  at  trie  Champ  de  Mars  nre  America  BelKlum,  Swllii^rlatid. 
AuBtrta  and  Oerinany,  showing  together  between  40  and  fiO 
vehicles, 

It  was  recognlEed  very  early  that  the  space  avnllnble  nt  the 
Champ  de  Mars  (nr  automobile  exhibits  would  not  sntlefy  tbe 
demands  ol  automobili^  manufacturers,  especially  as  tbere 
would  be  no  npportmdty  rnr  showing  tbe  machtnes  Id  operu- 
tEao.    Accordingly  It  waa  Bugg^ted  to  have  an  annex  to  tbia 


about  filled  with  vehicles,  but  most  ol  these  were  afterward 

removed  by  the  exhihltorR. 

In  ih>^  Atairlcaii  (tectJoQ  tli«re  are  exblblted  four  Colnmbla 
electrtt;  velifcteB  and  two  locomohilea,  while  a  number  of  tbe 
spaced  rt^talned  by  American  Qrms  are  yet  empty.  In  the  Oeh- 
miin  i<eiTtlon  there  are  about  a  dozen  vehicles,  while  the  Eng- 
lish and  Italiao  sectlonit  are  still  Unoccupied. 

There  Is  aino  an  exhibit  uF  automobiles  In  the  Army  and 
Nivy  PavEllon,  intended  to  onll  attention  to  the  Hervlces  the 
tiutomoblle  may  render  In  warfare.  Another  exhibit  Is  in  the 
Ouloulal  Section.  Here  are  shown  automoblliK  lor  UBe  In  tbe 
colonies.  Besides  this  there  are  n  number  of  mlBcellaneous 
vehicles  to  be  seen  In  various  parts  of  the  exposition,  exhibited 
by  parties  whose  unaln  exhibit  la  En  another  line, and  which  are 
therefore  loaated  In  other  sections  of  the  exposition. 

la  coanecttoa  with  the  exposition  a  number  of  automobile 
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coDtesta  are  be]r{.  The  llrst  of  ttt^se,  a  cttutcsc  of  taurlng  Tchl- 
cles,  was  held  the  14tlj,  ir>tb,  U\th.  IHth  mnl  19Ch  ul  Mujr, 
atartlug  Trcn  th&  llols  die  VlDceDUPS  and  uiaklni;^  a  trip  Into 
thecotlntry  iiiid  bttck;  f^O  km.  were  made  erer,v  forptinoii  nndl 
100  km.  every  Hftemoon.  Speed  did  not  count  In  these  cim. 
teBt9.  ami  the  competitare  were  not  rtllnwed  to  mnkv  more 
than  2U  mitcB  au  hour  in  tli^  npoii  CDUtitry  and  IH  mllt^  an 
bour  wheu  passing  inhnblted  dtBtrlcCs.  Th«  vehicles  recf^lvln^ 
Arst  prists  (gold  meduLfiJ  fn  theae  eonteBtfl  ^ere:  odg  Feugeoti 
Ode  TMahaye,  two  Dc  DletricbB  nnd  ovtv  Panhard, 

On  May  20  an  autcmiriblle  f^te  wan  ^Iv^ri  At  the  Bu[8  d«  Vln- 
cenqffB  wljti;b  drew  aotns  50.000  vSaltora  to  the^  wood«.  The 
prof^ram  con&ieted  at  an  automobllo  punide  nu  tbe  tmck 
encircling  the  Latct^  Daumeanll,  nnd  al  *' tuiira  d'nilrei-ap,"  4ir 
trick  driving  In  Iront  of  a  grant]  Htnnd  whic-h  hnd  been  erected 


of  these,  It  Is,  of  course,  Impneslble  to  deecrltK  every  type.  But 
many  or  the  vehicle*  are  aUcady  tauillinr  to  the  readera  ol  The 
HonsKLEHS  AiSE,  wbJlp  there  are  otiierB  whicb  do  not  prwent 
any  martcci]  novelty  nor  good  eDglneering  taste,  am!  do  not 
tbererore  merit  a  deHcriptluu. 

Thv  Hnd^tf  Anooyme  des  AutucnoblleB  et  de  Tractlnn.  exhibit 
u  vebicle  of  the  Qarduii  Byatem.  It  is  a  "  Due,"  single  seat,  but 
biie  a  detachable  rear  acat  Jor  one  or  two  persone. 

The  motor  1j  of  the  wcll-Unown  double  ^leton  lypc.  It  has  a 
single  cylinder  only.  Ordinarily, tn  this  type  of  engines  tbeple- 
tnnH  are  connected,  by  meana  of  lliikH  and  levers,  to  cranks  oil 
u  Mingle  crank  sbaFt.  This  conetructloD  Ib  objectlonubl'e  on  ac- 
coUDt  of  tb«  lurt^c  number  oT  btiB rings  to  be  looked  after,  and  on 
Hccomitof  thecompllCHtfonandcumbersomeiiWiH.  lu  the  engine 
under  consideration  there  l8  n  craakehnft  at  each  end  of  tlie 
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(or  taeoibers  of  the  Automobile  Club.  The  llret  event  of  the 
latter  conslated  of  a  number  of  motor  cycHsta  pas.Bl{]g  up  and 
down  at  a  Elvely  gait  hotdtOK  between  their  teeth  a  spoon  cau- 
talnlug;  au  e^g.  Another  number  cousLated  in  paaeiaK  between 
nbetacles,  etc. 

From  the  l8th  to  the  2ad  of  June  tbure  wlH  be  a  similar  con- 
te4t  between  vehicles  fur  public  conveyauco.  From  the  '23A  to 
the  38th  of  July  will  occur  n  speed  contest  or  rjice;  from  the 
13th  to  the  18th  Of  AuglUfit  acOUteet  at  llfirht  vebiclee;  from 
the  ITtIi  to  the  22«tJ  of  September  a  content  of  llffbt  delivery 
Teblclcfl.  and  from  the  8tb  to  tbe  13tb  of  October  a  coiit«et  uf 
heavy  veblcl«<e  of  all  kiuila.  All  theee  contaats  will  take  place 
at  the  BuN  de  Vlnceimnea. 

After  hnvinK  gIveD  a  geaeral  oatUae  of  the  division  or  auto- 
mobile exhlhlts,  and  of  the  a<tfH>mc>bi]e  cveiits  which  will  take 
place  In  connection  n^lth  the  i-xposttton,  we  shull  pass  to  a  de- 
ACrlptloa  of§ome  of  the  vehicles  shown.   Witlithe  grtiat  number 


cylinders  and  each  platou  connects  to  one  of  the  crankshafts. 
The  engine  Ib  provided  with  four  small  Qywbeela.  It  bae  a 
hereof  8&  mm.  (3.4").  aod  the  stroke  of  each  piston  la  100 
mm.  f4").    The  rating  of  the  engine  Is  5  h.  p. 

There' ta  a  shaft  runnlDg;  parallel  with  the  engine  cylinder, 
which  1b  ^nred  to  the  two  ci-ank  abalte  by  muaae  of  bevel 
gears  and  pinions.  This  latter  shaft,  therefore,  connects  the 
two  crajtka  and  nasuree  tbeir  proper  relative  motion.  Oa 
this  shaft  tb^re  la  a  sleevf^  which  ordinarily  turns  loosely. 
but  which  may  be  made  fast  to  the  shaft  by  tau&aa  of  a 
fj-ictlon  clutch.  On  the  eleev©  are  keyoil  three  spur  pinions, 
which  mny  be  shifted  ftlon^  It  and  thus  he  made  to  engage 
with  correflpondlnK  spur  geare  on  a  counter  or  divided  abaft. 
The  engagenient  nT  the  various  pinlouH  and  gears  takes  place 
one  after  another.  AUthegeare  are  Inclosed  In  aluminum  caee^. 
The  countershaft  carries  the  differential  gear  and  Is  provide<l 
with  sprocket  plulona  on  either  end.  from  which  the  power  Ih 
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transmitted  to  (he  rear  wheeln  by  tBeaDSof  cUalDs.  la  the 
rear  part  of  tbevehkleia  located  th<^  wnter  tank,  while  the 
condenttlni;  pipes  are  placed  In  front.  A  &maU  rutarj  pump 
driven  by  TrJctloD  from  one  of  the  fly  whwlsaesares  a  rapid  cIF' 
culatlou  of  tbo  coollug  water.  The  uii(tl(»r1s  seeu  In  the  dia- 
gram between  the  rear  axle  aud  the  t'OUDtershart. 

The  velilrle  Iiab  three  Torward  ipeeda  and  one  reveree.  The 
Forward  speeds  are  5V*j,  11  and  27  mLlea  per  hour.  By  means 
of  a  spark  ShlftiBg  devEee,  lutermiedlaCe  speeds  m a;i~  he  obtained. 
Three  brabw  are  provided,  one  actlnj;  od  the  diHereutlaU  one 
on  the  brake  wheels  lurmin^  part  uf  the  sprocket  wheels,  and 
the  third  octitig  directty  un  the  wheel  tiree. 


THE  AMERICAN    BRIDGE  CO. 

The  American  Bridge  Company  ha.B  been  organlxed  bj  tiie 
coalition  of  the  following  companies: 

AmeiiL'un  Bridge  Works,  Chicago,  lil. 

Berlin  Irnij  Bridge  •-'",,  iCast  llprllii,  Conn 

Buffiilo  Urldffp  A;  Irnu  Wgrks,  Buffalo,  N.  Y. 

CarneK^k'  Steel  L'o.,  (Keystone  I'lnnt)  Piltaburg,  Pa- 

Edf^eMiPor  DriilKe  Worka,  WUmlogton,  D^l. 

Elraira  BrUlgeCo.,  liluiira.  N.  V, 

GHIette-Tloriio^  Mf^.  Co.,  Mlnneapolla,  Minn. 

Qrotnu  BrldKt'  ^  Mfg.  Co.,  OrotoD.  N,  V. 

Hilton  Bridge  ronattuctlfin  Co.,  Albany,  N.  Y. 

HorseheurlH  Brldj^eCo.,  Hnraebfade,  N.  ¥. 

Lafayette  BrldKe '-'o.,  Laffijctte,  Ind. 

Lneulg  Bridge  ie.  Iron  Worka^  Chicago,  111. 

N.  J,  >>tet'l  &  Iron  Co..  Trenton,  N.  J. 

New  f.'olnmtms  Bridge  Co.,  Uolumbua,  O. 

PlttfbnrK  llrldgc  Co.,  roiumlme.  O. 

A.  *.  P.  IlubertBCo.,  (Pencoyd  Iron  Works)  Pencoyd.  Pa, 

Po8t&  MeCord,  Brooklyn,  N.  V. 

KocheHter  ISrldge  &  Iron  Works,  JloeftPfller,  N.  T. 

tschulti  iSrldne  jc  Iron  Worka.  Pittsburg,  Pa. 

ShllTler  Bridge  iSc  Iron  Co.,  Pittfiburg,  Pa. 

I'lilori  Bridge  <'o.,  Athene,  l*a. 

Milwankw;  liridgei'o..  Mllwaultee,  Wis. 

Wrought  iron  Brlrjtfe  Co.,  CnatOU,  O. 

Voangstown  Bridge  Co.,  YoungBtowD,  O. 

ThLa  list  contains  all  the  leading  camT]anieHtliatmaDii(Bi.'ture 
bridge  and  strnctnrHl  work  Id  tblecountry^  with  the  comliEoed 
capacity  of  liOft.ooo  ton*  per  HDnum. 

The  executive  orgatiUallon  Is  mode  up  entirely  or  men  of 
large  pranth'al  experience,  headed  hy  Perclval  KotjertB,  Jr.,  one 
of  the  leading  rolling  mill  managers  of  tbe  country.  The  Pen- 
coyd  ptaut  of  the  A.  &.  P.  RobertB^  Company  hse  alJ  been  devel- 
oped under  his  personal  SupervlBion.  The  engliieerlrig  depart- 
ment IH  lu  charge  ol  Charles  C.  Schneider,  formerly  chief  engiufer 
of  the  Pencoyd  Iron  Works,  with  the  title  of  vice-preflident,  in 
charge  of  engineering.  At  different  localities  tliriJiugtiuut  Ihe 
country  Is  diBtrlbuteil  a  corps  of  dwlgning  eaeneera  to  prepare 
preliminary  plane  and  estlmatea,  antj  at  each  plant  will  be 
located  n  full  and  complete  corps  of  englneei-ft  and  draugbta- 
men  to  prepare  plana  for  the  work  tabrici^ted  at  that  particu- 
lar plant, 

Thooperatlnj5  department  Is  In  charge  of  Charles  M.  Jarvls, 
formerly  prealdent  of  the  Berlin  Iron  BridgeCompany,  with  the 
title  of  vice^prefiident  In  charge  of  operating. 

All  the  SBles  of  tbe  company  are  In  charge  of  the  cootractEng 
depnrtiin'nt-  TbJt*  Ih  dividuil  into  three  illntiiict  pnrtN.  railway 
contrfictlu^.  Iilf^hway  conlrnctliin,  BtruL'tiirul  cnntrat'ttng. 

The  IrtBl-named  depurLment  Js  In  charge  of  W+ H.  Mcf'ord, 
formerly  of  the  Post  *t  McCord  Compony.  The  preparationa  of 
alt  proposals  and  contracts  Is  la  charKe  of  thiia  deimrtnient. 
The  company  have  opened  contracting  ortices  In  different  pflrts 
of  the  c^mntry,  each  offiri'^  reportiuK  daily,  by  wire,  to  various 
members  oJ   tJie  contrai'ting  depiirtincnt. 

The  mectinnical  department  has  het-n  made  of  equal  impor- 
tance with  all  other  di'jjartinents.uufl  has  been  placed  In  chnrge 
of  Jnmt-a  Ctirlatic.  formerly  mecbaiiEcal  euKiftWr  of  the  Peucoyd 
Plant,  with  the  title  (iT  vicr-presldent,. 

Tlie  fJnnnclKl  riepartment  |k  hi  chmrge  of  Wll]lam  H.  Connell, 
formerly  president  of  the  Edge  Moor  Bridge  Worka,  as 
treaBurer. 

The  purcliasing  department  is  In  charge  of  Francle  W.  HclBler, 
formerly  purchnBlng  agent  for  the  Eilge  Moor  Bridge  Works, 
with  headquarter^  at  259  South  Ponrtb  street,  Philadelphia, 
Pa.  The  secretary  of  the  company  ia  Douglas  O  .  ^fQ^Ka^l, 
fomerlj  a  member  nf  the  law  ftrm  of  Seward,  Gqthrie&  Steele, 
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ANOTHER   5TEAM   CARRIAGE. 

t-HicAoo,  June  23. 
Editor  Hokbki.i:kb  Aije; 

I  have  been  an  owner  of  a  ateam  carriage  since  the  flrat  of 
January.  Thefollowing  are  a  few  of  the  trotlblea  I  experienced 
before  I  "  learned  a  thing  or  two."  Would  like  to  say  that  I 
am  &  mechoDic  and  have  designed  and  buUt  englaes,  botlera, 
etc. 

Wben  I  fliled  my  britler  fur  theflrst  time  I  found  that  1  had  to 
wait  for  gravity  tu  fill  It  (rom  tbe  water  tank,  and  gravity 
was  rather  Slow,  taking  about  blxty  minutes,  so  I  had  a  small 
hand  pump  made  and  now  I  can  fill  an  empty  boiler  in  three 
minute«. 

The  very  first  ride  I  bad  on  the  machine  1  dlBCovered  tbatmy 
fefd  pump  was  too  small,  as  It  would  not  keep  water  in  the 
boUer.  The  pump  plunger  was  nne-haif  hich  in  diameter;  it  ti 
now  nine  sixteenths  In  diameter  and  U  all  rlgbt. 

I  have  added  also  a  small  lujector  and  I  hare  foaad  It  « 
friend  Indeed  several  tlmcB.  It  your  boiler  I«  liable  to  pop  you 
can  start  your  Injector  and  keep  steam  down, 

Ms  gasoline  tank  holda  thpeegnllooe,  and  la  listed  for  TO  to 
80  miles,    I  fnnud  out  to  my  ftorrow,  whea  10  mllee  from  no- 
where, that  three  gallons  of  gasoline  will  mn  about  3!»  m^llee. 
I  now  have  n  seven-gallou  tank.    Mj  water  tank  holds  IT  gai-j 
loiisand  by  tialuff  all  the  spare  room  In  the  machine  I  nowl 
carry  !^f>-     Tbe  original  water  tnnk  was  auppoaed  to  rue  40^ 
uillea— the  beat  I  could  do  waa  30. 

My  next  trouble  was  having  the  Are  blow  out.  I  bare  stopped 
th^B  trouble  by  ueing  a  very  flaei  brass  gauze  over  the  bottom 
of  the  burner. 

After  thi.«e  troubles  I  set  my  machine  on  Are  and  had  t*>  have 
It  repainted  Iwcautie  I  tried  to  atart  my  Are  with  the  "  torch  " 
too  cold.  After  this  I  varied  the  monotony  by  breaking  water 
gauge  glasHea — Found  my  fittings  were  notlu  line.  Since  lining 
up  my  tlttlnga  I  hare  not  broken  a  glasB.  When  20  mllee  ont 
In  Ihecountry  I  discovered  I  could  not  keep  vvnierln  my  boiler, 
and  after  three  £itop9  and  elennlng  checks  I  found  that  the  wire 
strainer  at  the  bottom  o(  the  tank  was  stopped  up  w^Ith  mud. 
I  have  sincD  cut  tbiB  out  and  put  In  a  strainer  that  I  dll  the 
tnnk  through,  eo  I  I'an  clean  It  with  very  little  trouble. 

During  tite  trouble  with  the  stoppedupstrainer  1  would  have 
heeii  lost  without  tbe  Injector,  My  water  Innk  is  connected  to 
feed  pump  by  a  rubber  hose.  I  have  subatltutcd  an  exiianslou 
Joint. 

Next  my  crank  sprocket  came  loose  and!  I  had  to  take  ont  tbe 
engine  and  take  crnn  k  bearings  all  apart  tu  get  at  the  screws. 
ThHRc  screws  were  upset  a  llttJe  to  keep  them  from  working 
out.    They  are  put  In  now  with  a  lock  nut  on  the  back  side. 

I  found  my  crosshead  pEna  cutting  because  of  no  olt.  Tltey 
would  run  dry  in  13  miles.  They  now  have  an  oil  cup  on  each 
and  will  mn  100  miles.  The  next  thing  ou  the  program  was 
trouble  with  the  regulator.  After  the  regulator  shut  off  the 
fuel  It  would  not  open  up  again.  I  found  out  that  It  W'as  drilled 
very  much  out  of  Hue,  After  rechucklng  and  drilling  It  workCil 
nit  right,  I  aT>90  found  the  steam  sldeof  diaphragm  full  ol  mud 
fio  the  regulator  could  not  open  wide.  Hare  also  put  a  valve 
lu  the  steam  pipe  to  regulator,  so  that  If  the  diaphragm  breaks 
I  can  come  home  without  any  trouble. 

The  rocker  arm  for  Teed  pump,  with  a  slot  In  it  worked  by 
the  crank  pin,  wore  *so  badly  that  the  neighbors  could  hear  ft, 
so  1  had  to  change  this  and  connect  the  rocker  ann  to  the 
crank  pin  by  a  link.  This  made  a  very  good  |oh  and  tbe  pump 
is  quiet  now, 
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N«et  I  tonknn  Itidicatorcurd  from  tny^Dglne  aud  found  tbere 
was  too  much  back  preasore^  1  bad  to  cut  out  one-eighth  Inch 
Irom  theexhauat  port  Id  the  R]lde  ralve. 

I  baf  e  also  plaoed  a  sheet  Lroa  Clti^  en  inij  to  carrj  the  exhaaflt 
Ateam  down  rrom  tbe  water  tank  billow  the  rear  a:;le;  now  tho 
Bteam  U  thrown  on  the  ground  aurt  not  ovt-r  the  tvtir  wheels— 
DO  moK  «neEne  oil  all  over  my  wbeele. 

My  4lror  presaure  tank  Ih  too  llRbt  to  atand  the  preaBura,  aa 
It  Is  cnDtlaunlly  apringlng  a  leak  and  la  atlll  leahlDg.  I  tuball 
have  to  pot  In  a  new  tank  to  remedy  tblB  trouble.  Nt-lt  the 
croflsh*H'Jfl  harf!  worn  and  there  la  no  way  to  takeiip  the  wear. 
So  t  have  made  new  nnea  that  I  cnn  adjust.  Tlieslldes  are  put 
on  with  two  acrewaand  wlH  work  looae  unless  held  on  by  lock 
nuta. 

The  roUowiuir  are  a  few  things  I  bave  put  on  tot  mj  own 
ronvenleDce: 

A  re»M!  water  heater.  My  flteam  will  stand  at  about  lUO  iha. 
without  Teed  pump  running,  and  with  pump  running?  at  about 
100  lb&.  Rliice  putting  In  the  beater  my  steam  doeenot  4lrop  ~> 
lbs.  with  the  pump  ruontn«.  The  hJ-ntsr  1b  very  B]m|>le,  MOth- 
tog  but  a  coll  of  pipe  Id  tbe  exhaiitt  tank.  This  coil  nr  plp« 
witb  water  in  It  also  t'ODdeJi[e(.^fl  about. 'jll  per  cent,  or  your 
eteam. 

Three  nir  cocks  hare  been  added  on  the  gaaolifle  tank  no  I 
ean  tell  where  the  gasoline  la. 

The  gouK  bas  been  moved  ao  It  can  be  rung  hy  the  lert  beel 
near  the  aeat. 

I  nee  a  small  etofARe  battery  and  lamp  au  tbnt  I  cau  eee  the 
water  glaaa  after  dwrk. 

I  have  made  a  lock  for  tlte  tiirottle. 

Have  put  valrea  In  between  the  Holler  and  boiler  checka.  ao  I 
CBD  put  En  a  new  ^laas  witliout  blowing  ofl  the  boiler  tn  get 
the  cliec^B  oO  their  seats.  Th&  pop  valve  nnw  rllschargeB  Intn 
the  water  tank,  and  makes  practically  no  nol^e. 

Hnve  put  a  nock  In  the  hottoni  of  gauge  glnsa  fitting  eo  1  can 
clean  out  the  glass  with  a  raf:^  and  wtlck  without  taking  It  out. 

Have  pwt  on  larger  and  betler  lubricator,  have  also  put  on 
a  water  colnnip  and  try  cockn. 

Have  also  made  an  air  pnm|>  eoanectet!  to  the  englae  SJDillar 
to  tbe  water  pump.  9o  I  can  pump  up  the  air  tank  any  time  It 
Beeda  It  when  the  engine  la  ruDUia<c. 

The  following  things  I  coiiHlder  should  be  changed: 

The  front  and  rear  wheels  should  track. 

Tbe  wheel  bAM^  should  be  loager,  A8  It  will  shake  yon  out  of 
your  Beat  when  you  atrlbe  a  crrtSHlng  as  it  Is  now.  The  ateer- 
fag  lever  atPm  i«  In  the  centre  line  of  the  carriage;  It  stiould  be- 
directly  In  front  of  the  operator. 

U.  W.  H. 


RUNNING  A   BLAST   FURNACE, 

Few  people  wbo  have  notnctuullj  run  a  bluwt  furnace  renllxe 
what  It  meaiLs.  According  to  the  /i-'/i^'/nwring  M/iffarfrie,  it 
stack  of  200  tone  daily  capacity,  running  on  i"0  per  cent,  nre, 
duat  have  delivered  to  it  each  day  something  mure  than  400 
tnna  ut  ore,  2r>n  tona  to  ^00  tona  of  coke,  ami  over  100  tone  nf 
limeetoDo,  besides  anud,  coal  aDd  mlDor  a:upp1)e«^Bay  900  tons 
of  raw  materiala.  Add  tlie  300  tons  of  p]g  Iron  product  shipped 
out.  and  we  have  a  dully  Treight  movement  of  1^100  tons,  tak- 
ing no  noteot  the  diapoBltion  of  the  slug.  The  mining  ol  the 
ore  requires  the  labor  nf  IfiO  to  300  men;  theeoat  mluinx^coke 
maklDg,  quarrying  of  limestone  and  transpartatlou,  at  leaat 
aoo  more.  The  fnrnure  iteelf  einjOoya  about  150  or  more 
handa-  Starting  up  a  farunce  o(  ordloni-y  capacity,  theretore, 
call*  tmmedittteiy  for  tbe  labor  o(  nearly  n  thousand  men;  for 
the  QK  ol  at  leait  a  thnuHand  railway  cars  and  many  locomo- 
tives, (or  perhaps  several  atenmera  and  veseels;  tor  capital, 
from  the  mines  to  the  pig  Iron,  of  Jl, 000, 000  t«  $y,O0O.0OO 
And  lOBt,  bnt  not  least,  for  a  bigh  order  of  managing  ability. 


AN  ARMORED  TRAIN  FOR  50UTH   AFRICA, 

The  present  war  has  given  iaventors  plenty  of  work  In  more 
thun  one  direction.  Munittoua  of  war  of  every  kind  bare 
received  eloper  attentton  during  the  paat  sl:^  months  than  at 
any  corresponding  period  since  the  Crimean  War.  Men  totally 
(uexi^erlenced  In  wardike  Impiements,  aad  altogether  nnac- 
quniuted  with  the  working  ol  armlesaufj  of  wenponSthavemade 
Huggeatlons,  bave  applied  for  patenta  for  Ideas  wlUcb  tbey  have 
been  pleased  to  call  inventions,  and  then  have  blamed  tlie  Gov- 
ernment for  not  immtidllately  adopting  them. 

Many  of  tbe  prupoaale  which  have  been  made  for  handlJag 
heavy  guna,  for  eflectlug  the  trunspurt  of  aumiunition,  and  for 
the  conveyance  of  men  and  material  to  the  aeat  ot  war,  bave 
been  as  stmpie  as  tbey  have  been  Inipractlcablen,  It  la  luten'St- 
ingi  therefore,  to  have  before  us  the  latest  production  from  a 
flrni  wbo  not  only  kuow  what  I«  required  In  couiiectlon  with 
traction  trains,  hut  know  bow  to  apply  their  apeelnl  eiperl- 
ence  to  meet  the  difflcultlee  of  any  particular  problem  In  mili- 
tary engfneerlug  whleh  has  to  be  factd. 

John  Fowler  &  Co.,  o(  Leeds,  have  atitlefled  the  requlreoieptfl 
of  the  War  l>epartiaent,  (Lud  hullt  nn  armored  train  for  siege 
purposes,  which  haa  more  than  Jutailed  the  expectations  of  tbe 
iuspectora  wbo  were  pre^nt  at  tbe  trial,  nud  ol  the  dcalgnera 
who  currlefl  out  tbe  work. 

A  few  dnya  ago  tbe  trial  of  tbe  armored  train  took  place  at 
r^eetls.  Besides  the  Directors  of  Mesars.  Fowler  &  Co.,  there 
were  present  Lieut. -Col  on  el  Elmalle,  representing  the  Dlrector- 
(Jenernl  of  Ordinance,  Major  Hanenrd,  H,  A,,  Artillery  Adviser 
CO  the  InHpcctorQeneral  of  Fortlilcatlona;  t'uptain  NugODt, 
R.  E.,  liiapector  ol  Iron  Structure,  and  many  others.  It  was  a 
Tery  cHtical  aeaembly  wbo  Inepected  and  watebed  tUe  trial, 

Tbe  train  consiBtp<i  uj  a  hjh^IhI  rond  locomotive  with  three 
tmckH.twbind  which  were  hooked  twoC-lneh  ilowltiere,  with- 
out limbers,  0  ^[iHOclal  fastouing  beJDg  fixed  to  the  h rat  gun  to 
ena  ble  th^*  trail  of  the  second  to  be  a(  tacue'l  to  1t,  The  engine, 
of  73  brake-boree-power,  waa  completely  armor  plated  with 
nickel  eteel  plntea,  one  half  Inch  thick,  suppllcnl  by  McsarB, 
raminell,  of  Sheffield,  made  liy  their  private  proce&a,  with  some 
special  polQtP  observed  in  the  manufacture,  8<>  as  to  make  ft 
absolutely  Impr^nable  to  any  ordinary  dmall  arm  bullet  whlcb 
le  likely  to  be  flred  agalnat  it. 

To  make  the  engine  uad  its  train  teiBS  coUsplcciOUfi  it  waa 
painted  kbaki  color  throughout.  Tfce  armor,  while  being 
supported  from  the  boiler,  had  to  be  made  lu  eucb  a  maun&r  as 
to  be  removable,  and  so  placed  that  tke  attendantB  not  only 
could  lubricate  the  machinery,  but  thorougldy  inB|)ect  and 
overhuut  tlie  mechanism  connected  with  tbe  cable-wlnding 
drum  wUkl)  is  supplied  on  the  engine,  and  the  other  ordinary 
working  parts  conniected  witb  the  locomotive  Itaelf.  Tlie  stor- 
age cupaelty  of  the  (ankle  two  and  u  half  tonH  of  wnter,  ao 
that  a  long  Journey  oun  be  undertaken  without  rcpleutabuient. 
Aa  will  be  seen  the  trucka,  like  the  epglne,  are  armor  plated. 
The  armor  throughout  la  Mauaer  bullet  proof  at  100  yards, 
and  prnotieally  bullet  and  abell  aptlnter  proof  at  20  yarde. 

Knch  truck  is  n  veritable  battery,  in  that  It  carrlce  a  How- 
itzer or  a  -1.7  naval  gun,  a  aoltable  opening  being  made  tor 
the  iirotrudlng  mu»ie.  J^torea  or  men  can  be  carried  Instead 
ol  the  gun  If  de8lrt*d.  the  nrmor  being  suitably  attached  to 
admit  of  lUf  nee  lur  either  of  these  purpoeea. 

The  engine  Is  of  Fowler'a  compound  spring  taounted  tyi>e, 
specially  conatructerl  and  built  ao  as  to  carry  armor.  The 
armor  Ib  In  segments  and  nrranged  to  be  readily  dtamounted, 
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and  the  eogiae  then  becooiee  touch  Ugliter  la  w«lgbt  nnii  simU 
lar  to  Armj  Bervlce  type  etiKlneii,  now  tlolng  BUiCli  ercelleat 
work  Id  Soutb  Africa,  The  flteam  preBSure  Is  180  lbs.  per 
square  tnphf  althouRb  tbe  engine  can  work  nt  bigber  or  lower 
presiUre  to  6ult  particular  demandB, 

The  drlvloe  power  le  trauBmltted  through  the  tTwnlt  abaft  to 
ttie  titnct  &x\o  through  &  trnln  or  protected  cast  ate^\  ^^ai'luff 
with  eelC-QCtlDg  differential  gear  on  tbe  mala  axle.  Tlje  ratio 
of  tbe  (ireariBBuch  that  a  apeed  ol  1^  to  3  mllee  per  hour  le 
made  with  the  Blow  gear,  2i^  to  4^  tuilfie  per  boar  with  the 
mtddle  gear»  and  8  mHes  per  hour  with  last  gear.  TJie  wbole 
of  tb^M?  Bpoodtt,  h^fwever,  cau  ho  Increased  by  running  the 
^Qg^lne  laHter  la  cases  of  emergency,  aiich  aa  must  be  luevltable 
OD  the  battle  field. 

All  parte  ol  the  vehlcliw  and  eaglne  ejwpt  the  travellpg 
wheels,  areprotecteil  Tram  rifleflrebjarmur,  but  an  tbeec  wbecla 
are  thamaclvpa  prartlcHJIy  or  armor  Btrengtb  tbej^  are  as  In- 
vulnerable as  the  rest  ut  the  train.  So  that  tbe  attendant  and 
driver  need  expose  tbcDiseirea  a^  Iltlk  &»  poHslble.  the  whole  of 
the  motloDB  are  contrulcil  from  the  loot  brafce,aU  levers,  cockB 


brake  gear  to  work  either  from  tbe  oatslde  or  the  ineld^  of  the 
triic^it.  A  spring  couptlngbar  ia  provided  roreyery  truck,  and 
flultable  coupling-  arraa(;ementa  at  tbe  tall  end  are  made  to 
enable  the  booking  up  to  tw  eHected  wltb  another  truck  or 
with  a  trall-ej-e  of  a  Howltstr.  luclJne  ramps  are  carried  oii 
the  truck  for  use  la  faciliUtiog  tbe  entralnlog  of  guna.  The 
truck  bodlea  are  built  of  prool  atwl  having  adjuetable  shuttere 
to  the  algbt  bolea  which  admit  of  a  very  smail  opening  being 
left  tor  slgbtljig  purpoHftB,  or  a  larger  opening  for  fixing  a  rifle 
therein.  The  lower  part  ol  tbe  body  la  made  a  fixture  to  tbe 
Irame,  partly  at  an  angle,  the  upper  part  Itelug  formed  of  thr«e 
hinged  flaps  on  each  side  made  to  flx  up  when  required;  clamp- 
ing arraDgements  are  provided  for  securing  tbe  flaps  when  Dp» 
and  locking  then]  together  when  down,  tbe  Hapa  then  forming 
ridge-abttped  covers.  When  the  BidM  are  fixed  up,  tbtr  truck 
glvea  accommodation  fur  tbe  carriage  of  a  HowltBern  ammunl- 
tion,  boxes  or  otherstorea.  Wbeu  tbe  aldw  are  down  the  truck 
la  proof  against  either  fire  or  rain  and  cao  be  uaed  for  ammunl- 
tioQ  or  other  atores  which  have  to  be  protected.  Large  doore 
In  foar  parts  are  huug  at  the  baiek  end  of  the  wagon  tor  expe- 
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and  lubricators  being  So  arratiged  aa  to  be  easily  manipulated 
by  tbe  attendant  when  BtandtttK  lu  the  ordinary  drlvlDg  poal- 

tlOD. 

Although  look-out  boles  are  provldc-d  optical  aclence  Is 
brought  Into  use  to  prevent  tbe  looking  round  cornerfl  that 
would  be  necresBary  but  for  the  Ingenloua  arrangement  ol  ^mlr- 
roi-B  which  enable  both  sidefj  to  be  visible,  while  tbe  Hteeretnan 
and  the  driver  arO  only  looking  ahead.  Tbeise  mlrrora  au<l 
lookout  hoJea  are  provided  with  special  abutters,  from  the  de- 
eign  ol  Captain  Nugent. 

The  patented  mounted  aprlnga  Introduced  by  Mesers.  Fowler 
&  Co,  carry  tbe  engine,  the  auapendlng  levers  being  artang&d  in 
Bucb  a  way  In  connection  with  these  mounted  apilngs  aalo 
eoableablghapeedtutietDaltitalncdovet- rough  ground  without 
In  any  degree  alfectiag  thetrue  working  of  tlie  driving  geitr,  at 
tbe  eame  time  providing  sultlclfnt  cutihlon  to  obviate  shocks 
which  are  given  to  a  traveling  engine  wheo  Journeying  over 
rough  country. 

The  truck^s  frame  ta  constructed  entirely  of  Ht«el,  elasticity, 
however,  being  obtained  by  means  of  springs.  The  wheels  are 
specially  built  with  hard  etecl  tires  12  inches  wide,  the  hind 
wbeola  having  a  wide  gauge  to  ensure  &tab[lity,  tbe  front 
wheels  being  narrow  In  gauge  to  allow  of  a  abarp  turn  being 
made  witb  precision  and  safety.    Each  truck  is  provided  with 


dltiog  loading.  Fixed  and  movable  Beats  are  placed  In  the 
truck  tur  tbe  accomraodrttlon  of  tbe  men  when  traveling. 

Tbe  train  with  He  load  n[  two  Howltiere  trailing  behlud  the 
carriages,  traveled  over  tbe  Ponteffact  Road, quite  eaally  trav- 
eling Ol  gradieut  of  1  in  13^^,  at  a  speed  Of  about  eeveu  lulleB  an 
hour.  The  entraining  ol  a  Howitzer  was  carried  out  by  flrat 
unbooklUK  It  from  tbe  truck,  placing  the  Bteel  ramp  In  puHltlon 
to  form  an  Inclined  plane  up  which  the  wheels  of  the  Hnwitser 
carriage  trnveFed.  The  wire  coble  from  tbe  drum  wav  then  at- 
tacbeu  and  the  gUQ  and  its  carriage  was  bauled  up  without 
difllculty. 

After  traveling  on  the  ordinary  road,  and  putting  the  train 
through  variune  manwuvrea.  It  was  taken  acroaa  a  soft  and 
crumbling  fallow  recently  plowed.  On  the  downward  Journey 
all  Wae  plain  calling,  but  the  return  flemonBtrateU  that  the 
driving  wheel  was  revolving  much  (aater  than  the  att^'-riiig 
onea  In  Iront,  nnd  ultimately  the  engine  came  t<>  a  HtanddLlll. 
"  ypuda'' In  tbe  form  ol  great  Rpure  of  steel  were  fixed  ti»  the 
driving  wheel  of  tbe>  englue,but  to  no  purpose,  for  the  soil  was 
too  rotten  to  afford  any  hold..  Then  the  hauling  apporntus 
proved  Its  value:  tbe  trirck  wftli  Its  load  moved  quiteeaally 
over  tbe  soft  ground,  and  auowering  la  every  way  to  the 
requirementa  and  dfintrnd^  "f  those  auperictendlng  the  test. 

The  com  bill  ntlon  of  this  alege  train  illuetratea  tbe  latent  In- 
ventions in  coniiei'tlon  wEth  mechank'al  haulage,  and  !t  Is  Inter- 
efiting  Irom  the  tact  that  the  engine  carries  with  It  uot  onlv 
that  which  will  enable  it  to  be  uaeful  as  a  war  train,  but  as  a 
road  transit  train  for  ordinary  commercial  purpoaea,  wherever 
It  may  be  requires]  In  South  AMci^^—BritlBli  lureattoa. 
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THE  TOURAND  VOITURE. 

Thia  carriage,  which  was  briefl  j-  rtJet- rM  to  In  The  HoEHELEfls 
Aoe  of  Uarcb  7  alt.,  Js  fuUy  deecrlbeil  In  m  recent  number  of  La 
Locomotion  Aatomoblie,tfom  wliicb  the  FullowlDg  Is  adapteil: 
The  motor  la  of  a  balanced  dcslgu  patented  by  Ita  Inventor,  F. 
Croset,  and  Is  ahawn  Id  Bect]on  ■□  ¥lg.  2.  lie  prlACLple  Will 
readily  be  recognized  by  reudere  of  The  HoKHELsee  Aue  who 
lallowetl  the  8tui]le«  III  motorribratlonplibUahed  inltBcoIumxiS 
a  tew  months  ago.  The  two  cytiniJerB  AAi  have  a  comnnoo 
<!ombiiBtlon  chamber,  and  the  dine  eranka  c  C  carry  halanoe 
ivelgbta  D  I>i,  of  weight  auiVlclent  to  <!oiJiiterbalaD>e  both  the 
rods  and  the  platon.  Thcoranksare  g«ar¥d  together  ne  abufvii, 
anilrerolv«  fnoppoeltedLrectlooa^and  the  tranBTerai^  vibratory 
force?  or  the  balance  weiffhtB  act  In  oppaalte  dlpectlona  and 
aeutrallie  each  other.  Th«  motor  Ib  tbereforei  In  complete 
mechaDlcal  balauce.     Each  crnok   ahaCt  carries    Its    owd    fly- 
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wh>wl,  BO  that  the  major  part  ot  the  torque  reaction  la  llkefvlse 
balanced;  taut  the  power  la  taken  (rod  only  one  shafts  whoee 
flywheel  te  provltled  with  a  Irictloti  c^lutch  lor  tbe  ptirpow, 
while  the  Koveroor  la  mouDted  on  tbe  other  abaft. 

Tbe  motor  la  of  IVs  brake  h.  p.  It  la  ehown  In  external  tlew 
In  FlgB.  3  and  4,  The  double  cyliader  head  and  the  two  cyllo- 
derfl  are  held  to  Ihecpankcawsby  the  yoke  and  tte-bottfi  shown. 
The  valve  chfimberle  accii  at  H,  with  the  Iritet  valve  above  and 
the  exhouBt  valve  below.  The  latter  Is  acted  on  by  a  roller 
and  push  rod  elldlag  lu  the  guldlnie  caluniu  M.  One  ahaft,  D 
iFlti.  Hi,  pro)  Mta  from  tbe  crank  caae  toward  the  front  of  tho 
vehicle  <the  motor  being  placed  uuderthe bonnet  over  the  front 
fixle,  aa  shown  in  Flga.  &  and  !►»)  and  has  a  pin  driven  through 
It  with  both  ends  proJectlQ]E.  Thia  In  lor  use  In  atartlng  the 
motor.  The  atartlng  crank  baa  a  eort  ot  bayonet  aocket  slip- 
ping over  tbe  pin,  which  releases  Itself  when  the  motor,  geta  an 
Impulse.    A  relief  cock  la  provideii  to  ease  the  compreealosi. 

The  governor  la  ol  the  centrKugal  type,  and  the  governor 
ballfi  act  or  a  sleeve  on  the  abalt,  which  aCeeve  la  connected 
through  aalt^bte  levt^ra  with  a  ete|)|j<ed  wedgei  Enterpoaed  be 
tween  the  cxhauBt  valve  stem  J  (Fig.  3).  aud  tbe  puah  rod 
which  actii  on  It.  Conaequently  the  exhaust  valve  la  opened  for 
a  I'luger  or  shorter  period  according  to  which  atep  ol  Che  wedge 
ia  iaterpoawl,  and  the  earJy  closure  oj  the  valve  at  half  load 
entrapa  a  portion  of  the  burned  gaaes  to  dilute  tbe  freah  mIX' 
Cure.  In  addltlan  aq  accelerator  controlled  by  a  pedal  penults 
of  varying  the  mntor'a  speed  from  300  to  HOO  reva.  per  minute. 

Jump  apork  Iguttlon  la  uaed,  and  there  t«  onecouatant  lead 
for  regular  running,  whicb  In  reduced  to  aero  when  etartlng. 

A  vaporizer  is  u^ed,  and  la  ahowu  In  Fig.  Jj.  The  gaenllue 
enters  at  A  nnd  fllla  the  bulb  B.  A  valve  atem  C  carrl^  a  coni> 
cal  rllae  D,  which  haa  circular  grooves  cut  lu  It  aud  which 
nearly  cIoikq  the  pasaage  E.  At  each  i^uctiOQ  atroke  ol  tbe  pte- 
■lona  this  dlac  la  lifted  and  tbe  air,  drawn  lu  at  O  and  papalog 
through  the  holea  ahown,  drawa  the  gaflnllne  with  It.  The 
gasoline^  meeting  and  Impeded  by  tbe  clrculiir  grooves  In  Ii.  la 
thoroughly  broken  up  and  mingled  with  tbe  air,  and  a  aeeoDd 
or  diluting  air  Inlet,  regulated  by  the  wtwrntor,  completea  the 
inlsturM.  A  thuiub  acrew  and  lock  nut  permit  of  aduBtlug  the 
lift  of  the  valve  )>. 

Tbe  water  circulation  la  malntalued  hy  a  centrifugal  pump 
H  (Fig.  H),  driven  by  a  belt  (rom  tbe  pulley  h  ou  the  motor 
shaft.  From  the  pump  tbe  water  gnea  to  the  radiator  under 
the  front  uf  the  bonnet,  mnd  theoee  It  posaee  through  the  water 
iaetaete  ol  the  motor.     Leaving  tbe  jjackeEa  It  flows  froin  a 


^ 


n 


p 


tooj 


Fw.  n.— OUTwlJJ;  Viaw  nr  Moron. 


Fin.  4.— View  SnnwiNO  (JOTGRNOB. 


|/^" 


i8 


THE     HORSELESS     AGE 


Vol.  6,  No.  15 


■pout  Into  a  runnel  J^  so  tbat  Its  ttovr  can  at  ail  tlmee  be 
observed;  aiti]  from  theftmnet  It  pasflea  by  Krarltyto  the  tank. 
Ah  the  water  doPH  not  boll  Its  evaporation  ts  trllllinf. 

The  friction  clqtch  hetween  the  motor  Rild  tho  Bpeed  cllBng- 
lug  geara  la  abown  In  Fiff.it.  A  flange  A  on  the  tlj  wheel 
attnrde  a  frJtrtlou  surface  oc  Ita  Inner  Tace,  A  leather  ehod  steel 
spring  B,  one  end  of  wbiirh  Ih  flxed  to  a  rtog  C,  vs-hlcb  1b  kejed 
to  the  ring  C  whicb  ie  keyed  to  the  Intermediate  ehalt  D,  U  so 
Arranged  ae  normally  to  press  ngaliist  tbe  Inner  eurrace^ol  A. 
The  clutch  is  therefore  narmalty  In  engagemaot.  wblte  never- 
tbelesa  It  can  slip  under  a  shock  or  excesslre  load.  To  rvleaae 
tbe  clutch  tbe  «leevo  E  la  made  to  slide  along  tbe  shaft,  actu- 
ated by  a  i»da]  nuder  the  lefl  foot.  This  sleeve  acts  on  a  sort 
of  wedge  G,  wbk'li  In  turn  acta  oo  «  roller  and  tbe  lerer  H  to 
contract  the  eprlng  B.  The  uaclutchlag  may  be  made  gradual 
or  Immediate  as  required. 
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lar  to  E,  connect  tbeee  with  qullte  op  the  shaft-  K  Is  the  differ- 
ential, whoBc  drum  ie  connected  to  thequtllB  aforeeald,  and  the 
power  Is  transmitted  (Fig,  ft)  through  sprocket  chalae  to  tte 
rear  wheels. 

The  Jaw  clutches  I^,  E  and  H  are  shifted  by  forks  aad  lerera, 
broken  away  In  the  figure,  whoae  upper  eadfl  carry  roilere  M, 
which  work  In  circular  cam  grooTee  In  a  drum  O,  ThcM 
grooves  are  bo  laid  ont  that  ench  position  of  the  drtira  carre- 
HpondH  to  the  engftgemcut  of  one  speed  clutch  and  only  one.  A 
pinion  connects  tfcie  drum  with  the  speed  cban^iug  leTor,  Only 
the  slowMt  speed  acts  with  thereveme  gear.  The  whole  tuech- 
anlsm  la  Incloopd  In  a  case  A. 

Steerlpg  is  by  on  inclined  wheel.    The  loot  ol  the  steerJng 
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Fig.  7.    .^i'EEO-Tbajioimo  Gear, 

tube  carHes  a.  don  hie- threaded  acrow  engaging  a  toothed  eec- 
tor,  which  acta  on  the  ete*r1ng  bubs  by  a  lever  and  link.  The 
hitch  of  the  screw  tbrende  Is  such  that  tbe  arraugemcnt  Is 
HBariy,  but  not  (Julte,  irreversible.  This  praetkally  arolds 
fatiguing  the  operator  and  at  the  aurae  time  strains  the  steer- 
ing gettr  le^BS  than  If  the  mechanlam  were  completely  IrreTCrsU 
ble.  About  h  turn  and  a  hall  ut  the  sieering  wbfwl  throws  tbe 
front  wheels  from  one  extrenm  pneil  loo  to  the  other. 

Two  pttwertul  brnkea  are  fitted;   ODe,a  pedal  brakeoperated 
by  tbe  right  foot  acts  Ob  leather-IEnet]  bands  on  drums  ou  tbe 
rear  wheels.  Before  the  brake  Is  applEei]  the  motor  is  automfttt- 
cally  disconnected.    TIh'  awond  brake  acts  directly  on  tbe  rea 
tEre«.  aud  is  operated  by  han<]. 

A  ratchet  wheel  Is  provided  on  the  dlilerwntlal  shaft,  and  a 
pawl,  norDially  held  out  of  engagement  by  a  small  chain,  Is 
arranged  to  check  any  backward  moreraeat  ol  the  vehicle 
when  going  up  bill. 

Tbe  gati}^e  of  the  yehk'le  Is  1,^.10  mm,  (49  lucbee},  and  the 
ti-ead  l.iiiX)  mm.  (<>4  bicbes.)  nud  tbe  bottom  of  the  body  Is 
A^fl  mm.  (2<i  Inches)  above  tbe  ground.  Tbe  total  weight  Ie 
from  1,400  to  1,500  lbs,  aetordltig  fi  the  fltyle  of  body. 
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Fifl.  6.     Fltwbkel  and  Ci.«t(.h. 


Fix.  T  ehowe  tbe  epeed-chanKlng  gear.  Four  forward  speedft 
and  one  reverse  are  provided.  H  Is  the  pinion  on  the  tnterme- 
dlatesbaFtr  acting  on  two  bevel  gears  C,  which  turn  loosely  on 
tbe  abaft  I>.  A  jaw  clutch  E,  sliding  on  a  s(]uared  portloD  of 
the  abaft,  eatnbllBhes  tbe  connection  between  one  or  the  othiT 
gear  and  tbe  shaft.  On  this  ehaFt  are  keyeil  four  spur  plniona 
lor  tbe  dlHereut  speeils,  meahlne  wEtb  lour  gears,  which  turn 
looKly  on  the  dllferentlal  sbalt  G.  Jaw  dutches  L  and  H,  slml- 


ITALIAN    PERILS. 

Baron  de  Crawhez,  the  wnll-knnwn  Relglan  cbauITeur,  who 
hfw  tourefJ  nearly  everywln^ire  in  Kuri>pe  and  even  as  (nr  ae 
Tunis  and  Algeria,  does  not  think  much  4)f  Italy  a.»  n  country 
to  trATCI  through  on  a  motor  carriage.  He  made  a  tilp  la  the 
early  part  of  the  year  from  liumeto  Naples  on  a  car  whl^h  be 
had  bought  fromCharrun,  and  to  which  he  had  given  the  lU- 
oraened  name  "I)<>va.Htatlrin/'  At  Tere*ina  H  howling  and 
malodorous  moh  broke  the  lock  cif  the  remhvUi  which  be  had 
put  hie  car  and  Btole  several  things  fj^m  It.  "Tbe  isame  thing, 
only  more  HO,"  lit  Gaeto,  whew  the  crowd  nearly  tore  blm  to 
piece*,— Tfie  Motor-Cmr  Jonrnsl. 
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I  Tbe  adTDcates  aod  prumotera  of  automolille  traction  appear 
In  think  their  dlfflenUies  will  dlnappenr  when  they  hare  eon- 
TlDced  tlie  ptibllc  of  the  advnntnKes  ot  the  new  DjBteni.  We  are 
fifraid  they  will  dlBCOver  that  their  affllcHon&  are  thflu  orlj 
commeDcJug.  The  aubstltutlon  of  mechanical  rond  transport 
for  horse  transport,  and  the  ^reatpr  lUstancea  (or  which  It  wW 
be   aTallable,  wll]   disturb  a  aumber  of  preaent  intercBta,  oDd 

.Fiilae  oppoBltloD^  both  commercial  aud  palltleal,  which  maj 
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Pio-     .     Plan  of  Body. 
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rioufl  trouble.  It  Is  hecauee  we  bellevp  the  automablte 
tHue  to  9tfiy.  Ij'  cnuBt'  we  lietlepe  it  iBcapablG  o!  retuler- 
ae  ecoui>Eiiic  eeri'lres  to  the  tradeof  tlie  couutrj.tliat 
we  d«Rlre  to  tjraw  the  Attetitlon  or  Ita  frlendt)  to  tbe  obBtncics 
tiiC7  may  har^  to  encounter  in  the  deveiopment  or  their  idea£. 

IC  may  reaaonably  ha  expectM  that  the  raltnray  conipnnies 
win  be  amon^  th^eartlc^r  patroua  of  the  motor  can  They  are, 
at  the  present  time,  larec  empioyera  nt  horse  tranaport  for  i-ol- 


pei^ted  to  compete;  bjt  tor  a  heavy  aDd  IticraCtve  trade  which 
bfis  giPHduallj  htwn  abHOfbed  by  the  rnnroadB,  to  theestUie- 
tlon  i>(  the  old  local  corrlorH  between  n*tgJiborJng  towna.  The 
Lancashire  and  YorksliEreByBtenii,  for  example,  and  the  North- 
eaat^m  and  North  f^taffonlahLreayiteina  In  adjoining;  distrlcta, 
are  inBtances  of  the  j^radual  extinction  of  the  fonDer  pastoral 
method  ol  lienvy  wukoub  and  stuniy  teams,  aud  the  auhatltu- 
tlon  of  mechDnical  IranspoTt  on  specially  constmcted  rDftda, 
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TbocoDdltlona  which  gave  tfae  rallwaya  ihelr  adranta^  win, 
however  be  altered  In  the  new  order  of  thlnga.  Between  raan.v 
qI  the  places  at  preHent  eervcU  by  thcae  Uhcb— as,  for  lastaDce, 
between  Oldbaoi  ami  Maucheater — It  w|M  hv  found  more  ei'o. 
nomlt-al  to  load  ROoda  on  a.  road  carrier's  motor  wngnn,  wLlcb. 
wIl!i'onvey  them  throughout  from  warehouse  nr  mill  to  their 
clvetlaatlon^  tbaa  to  place  them  on  a  railway  lurrjr  for  trane- 
port  to  the  lorwarrtlpK  8ta(ton>  there  to  be  transhipped  to  a 
rail  wagoD,  and  again  tranalerred  to  a  lurry  for  delivery  on 
arrival  at  tbe  Station  ot  deBtllltttlOn.  All  the  adTantagea  will, 
for  Bhort-dlfltHnce  trafflt,  be  on  the  side  ol  the  motor  road  car- 
rier. There  will  be  leaa  handling  ol  tJie  grtOd«,  aad,  therefore, 
lees  labor  coHt  and  kse  LIublllty  to  damage;  while  the  aaaoy- 
Ing  delays  In  d^Uv^^r^*,  which  at  timee  occur  throagh  overatraln 
of  the  railway  parting  Brrangemente,  will  be  avoided.  The 
yery  aBtiiteneHe  which  will  probably  caoBe  railway  manugera 
to  adopt  mecbajilcal  road  traction  In  the  near  future  will,  at  a 
later  period,  be  amployecl  to  retard   Its  dcTelopmenl.    There 


of  the  boraea'  hoofs,  in  the  one  catie  the  etrces  on  the  road 
would  be  lor,  aaj,  12  or  14  mllea;  in  the  other  It  would  be  for 
two  milea  only.  If^  therefore,  we  aesutue'  the  damage  to  be 
equal  for  equal  dlBtancea,  the  Dewcondltloas  an?  likely  to  inflict 
much  Kreater  deatructiOD  on  the  total  Icugtli  ul  the  hEgbways. 
Nor  la  thifi  all.  The  present " pounding  and  tearing"  aneeta 
ttiQ  t^rmiual  parlaheB  ouly,  but  the  new  dratrUCtiOii  by  motor 
cara  will  also  Involve  expenae  to  the  intermediate  parlahea. 
Oldham  and  Manche«ter,  lor  iDBtance,  may  not  incur  any 
greater  charges  for  repnlre  of  their  BtreetB  through  the  trans- 
port of  heary  trafhc  bttween  those  placee  being  changed  !rom 
the  railways  to  the  road.  At  the  present  time  It  {«  bauled  by 
hbraea  througtt  tlie  ettr^^^tfl,  and  the  motor  car  uaer  ol  the 
atr««N  will  bt^couipeuHabed  b,y  the  correapoudlQgly  lesa  user  by 
horse  traffic.  But  it  la  altogether  dlflerept  with  the  parlahea 
on  the  way.  They  are  Subjected  to  a  new  use  of  their  atrecta 
and  roada  which  IB  wholly  additional  to  their  present  trafBe. 
and  for  whicb  they  gain  oo  compensation  through   decreased 
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aremanywaye  by  which  this  object  may  tie  pureued.  The 
cotupanl^  are  powerlui,  iroie  particularly  In  parliamentary 
conflicts,  and  their  confereneefi  at  the  RbIIwoj  Clenrlug  Houhb 
loaure  imrrormUy  of  actloo.  The  makera  and  uaers  of  the  oew 
cars  muat,  therefore,  watoh  thi>  attitude  ol  the  rallwaya  with 
jealouH  solicitude,  and  be  wary  le«t,  lu  seeming  to  blees,  thi'y 
endeavor  to  hamper  and  destroy  the  new  Industry* 

The  greateat  danger,  however,  to  be  leared  Is  not  the  opposi- 
tion of  tb*  rallwaye,  but  the  attitude  of  the  populorly  elected 
corporation 8  an*!  bimrds,  and  of  the  central  governuieut  of  the 
state.  We  need  only  point  to  a  paper  read  before  tbe  Cincin- 
nati May  meeting  of  tbe  American  Society  of  Mechanical  Engin- 
eers on  "  The  Automobile  Wagon  fur  Heavy  iJuty,"  to  show 
that  thia  difficulty  hne  alrcndy  forced  Iteetf  on  tbe  attention  of 
automobile  wagon  bullderB.  Mr,  HerHchmann  thert  remarka; 
"  It  may  be  contended  that  the  heavier  weights  snpporttti  by 
the  largeet  type«  ol  motor  wagonawlll  damage  the  roads;  but 
thia  can  be  proven  to  be  a  fallacy,  aloce  even  II  auclidam>Hge  did 
occur  it  would  be  more  than  outbalanced  by  the  poUiidlng  and 
tearing  action  ol  the  horses'  hoofs."  But  he  appnreiitly  over- 
looks tbe  fact  that  these  heavier  weights  will,  In  populous 
England  at  all  events,  be  conveyed  by  niutorBDver  much  longer 
dtstaDcea  than  would  be  effected  by  tbe  pounding  and  tearing 


number  of  horse  cars.  These  ijarlehes  or  districts  will.  Id  fact» 
be  providing  a  r'^adfvay  for  part  of  the  work  hitherto  per- 
formed by  the  railway  compnny,  and  tbey  will,  tinder  ^re«ent 
conditions,  receive  no  pnyment  or  com  pen  sa  11  on  lor  the  taclU- 
tlea  they  tJina  provide.  The  heavier  expenditure  for  mainte- 
nauce  of  thlfl  portion  ol  tbe  road  will  undoubtedly  be  a  charge 
upon  die  rates-  Nor  w  111  tbie  new  burden  fall  equally  upon  all 
rate  payers.  Tbe  cry  of  greater  Incidence  of  taxation  In  rural 
aa  agolnet  urban  dlatrlcia  will  agRln  be  raided,  and  with  more 
powerful  voice  than  hitherto,  Since  a  greater  number  of  electors 
will  be  HffKted.  All  tbia  affords  opportunity  ioT  a  very  pretty 
quarrel  between  rival  local  nuthorltlea.  or  a  very  close  combi- 
nation between  them  to  mulct  motor  car  ownera. 

The  latterm^thod  will  probably  be  udopted,£lnce  theownen 
and  uaere  of  cara  arc  mm;h  fewer  In  number  than  the  rate 
payers  who  will  be  Qffc<.'ted  by  any  luereaae  In  taxation.  It  Is 
quite  certain  that,  as  lietween  lar^e  centres  ot  trade^  the  inter- 
mediate dlBtrlcta  will  suffer  loss  hy  the  new  mode  of  tranei>ort, 
and  it  has  by  no  measB  yet  been  proved  that  the  K^rmiual  dis- 
tricts will  not  fllHO  be  prejuiliced.  The  weight  of  the  railway 
companies  will  also  be  thrown  Into  tbe  scale  against  tbe  autU' 
mobiles,  and  their  Influence  will  be  more  slgulflcant  than  at 
first  sight  appears.    They  arc  already  large  contributors  to 
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the  local  fates.  If  their  proHtB  are  reduced  thruagh  any  con- 
■Iderable  portlnn  of  their  goods  traffic  helo^  abetrAet>Hl  to  the 
fat^ttway^,  theo  they  will  seek  to  have  tlielr  ASHHatneDtfi 
redaced.  The  IwaJ  authorttlea  wEll  thus  be  confronted  with  a 
aoDbleUHemma:  with  Increased  expenditure  on  thplr  roadB  ftu 
the  one  hanJ,  and  a  lowured  valuation  rot-  revenue  purpoeea 
on  the  other.  {Jaa  there  be  any  doubt  that  A  dcmocrRtleally* 
elected  adsemblr  will  be  Btrongly  tempted  to  BoJvt  the  difficulty 
by  lin[>OBlD£  the  rJuAl  luu  on  the  people  who  hare  caused  It? 

There  la  y^t  another  Induetry  threatened,  wblcb  nl  Iteelf 
might  be  ref^arded  wjtbout  fear,  but  which  has  some  Inhrcfite 
la  cominon  with  the  larger  inuolcipalltleft,  and  would  therefore 
ioia  with  them  In  placing  dlfflcultlea  In  the  way  or  development 
of  the  new  motors.  We  refer  to  tboee  laruers  who  depend  for 
a  couilderable  portion  ol  their  income  od  the  breeding  of  cart 
or  hack  horees.  The  demand  toi  hacke  Is  already  threatened 
bj  the  rapid  aubatituilon  o(  electric  tractlQu  for  horea  trami, 
aDd  an  impotn-nt  bucolle  outcry  haa  only  been  averted  by  the 
SoQth  AlrlcoD  War.  The  Increase  which  must  be  made  and 
■naititaLned  In  mobile  military  forcea  may  prubably  avert,  for 
B  tlm«.  the  deereiued  demand  and  eonsequent  Iiiwer  price  for 
enltable  backs :  but  eventually  a  market  condition  will  atiae 
which  the  horse  breeder  will  oertaluly  not  welcome.  The  aub- 
atltutlob  of  atitomoblte  carriages  for  the  present  hansoraa  and 
KTOWicrs  will  accelerate  this  condition,  while  the  automobile 
waipon  will  more  Bpeecllly  bring  It  about  for  heavy  tart  horftes. 
Than  the  nnfortuaate  farmer  will  And  blmBelf  with  one  of  hia 
moat  Important  sourcea  of  iocooie  cut  away  at  the  verj  time 
that  he  le  called  upon  for  Increaaed  payments  lor  the  repairs  of 
bis  roadB.  The  farmers  could  easily  be  cajoled^  or  defied;  but, 
onfortunateJy,  the  automobile  carrlagi;?  will  threaten  the  proa- 
pCTlty  of  municipal  tramways.  Capable  of  any  accommoda- 
tion from  two  paaaeniEflra  to  -lO  or  more — confined  to  no  eet 
routes,  eaiUy  transferred  from  one  portion  of  the  town  to 
another,  aa  the  exigencies  of  public  requirements  may  demand 
— It  AeeniB  destined  to  be«ome  a  serious  competitor  with  the 
Corporattona'  trading.  It  is  a  ciueatlon  of  cosC»  and  whenever 
aa  engine  la  Invented  which  will  t>e  cheaper  than  tramway 
worklDgaa  (it  no  donbt  will  be  eomedny),  the  "pirate"  cars 
and  carriages  will  have  the  best  of  the  race,  unleaa  they  are 
handicapped  by  munLclpaL  tHxea  or  regulations.  And  In  this 
connection  It  ruuet  be  remembered  that  the  local  authorities 
already  posssess  a  quael-monopoly  In  the  supply  of  ele^-trlc 
power,  which  they  are  atreauou&Iy  endeavoring  toconvert  Into 
an  abaolute  monopoly.  Should  the  ultimate  motive  power  he 
electricity  through  the  medium  of  accumulutura,  It  la  certain 
that  the  authorities  will  seek  to  prohibit  the  charging  of  such 
HCCumalatDrs  aave  at  thtrlrown  Btattona  or  from  tbelrowa  dia. 
trlbuUng  mains.  There  are  two  dangers  In  this  arrangement — 
the  risk  oi  excessive  charges,  and  the  probability  of  onerooa 
repuiatlonB  aud  uofrlendly  Interference. 

These  are  some  of  the  breakers  ahead  against  which  the 
aatotnoblle  makers  end  ueiere  hrtve  to  guard,  and  it  1b  really 
deslrubte  they  should  early  prepare  to  meet  them.  We  do  not 
coDBlder  the  mechanical  dlffic^ultlefli  are  by  atiymeune overcome; 
hut  eaeU  euKlaeerLag  Improvement  mada  will  brlugusnearer  to 
the  political  and  commercial  obetructlon  whtch  will  aaauredly 
arise.  It  la  certziln  that  the  electrical  Industry  was  cabined  and 
crippled  by  the  first  I-lghtlng  Act,  and  It  la  eometlmea  aeaerted 
that  aubaequcnt  leKE^lQtlou  has  not  altogether  removed  the 
dlaabllille^  then  Imposed.  We  do  not  desire  to  see  this  new 
trade  cniahetJ  at  home  by  Board  oJ  Trade  regulattona,  while  it 
larpeaaeB  and  prospers  lu  a  freer  atmosphere  abroad;  and  it  is 
In  the  hope  of  promoting  the  employment  ol  home  labor,  aud 
not  In  any  spirit  of  carping  criticism,  that  we  venture  to  draw 
the  attention  of  our  readers  to  the  subject— ?*iB^Uec/irtn/wil 
Eaginevr. 

The  Prince  or  Wales  baa  l)«cnm«  a  convert  to  autoiDOblllsm. 
His  vehicle  Is  a  f>  b.  p.  Daimler  mall  phaeton,  two-seateid,  with 
coDapAlble  hood,  crest,  and  tnecttniclea  coniiOfte;  and  His 
Ur»y&l  Highness  Is  reported  to  be  making  satlefactory  progress 
If]  niRStermi^  tb<e  levers,  steering  wheel,  oil  cans,  etc 


THE  ANTOINE  VOITURETT& 


The  Itlilstratlun  (fLven  on  tb«  opposite  page  abowa  the  light 
volturette  exhibited  at  the  recent  cycle  and  motor  car  show  In 
BriiJjBelB  by  V.  Antolue  File  &  Co.,  of  43  Qual  St.  Leonard, 
L.i^e.  The  frame  is  of  tubular  construction,  the  body  being 
comiortably  suspended  by  plate  and  C-sprlngs,  The  car  Is 
propelled  by  a  slnglp^ycllnder  vertical  motor,  known  as  the 
".Kelecom,"  and  rated  at  4  e.  b,  p.  It  U  fitted  with  elec- 
tric Ignition  and  water  jacket,  the  latter  extending  around  the 
combustion  chamber  aa  well  n»  the  cylinder.  The  eaglne  la 
located  In  the  tore  part  of  the  frame,  under  the  bonnet,  and  Is 
fttarteri  by  means  ol  a  detachable  handle.  Twoepeeds  are  pro- 
vided, the  power  b^lng  transmitted  direct  to  the  rear  aile. 
Steering  Is  controlled  by  an  inclined  wheel,  on  the  standard  on 
which  all  the  control  ieveraare  mounted.  The  wheeld  are  of  the 
cycle  type,  fitted  with  pneumatic  tires.  The  car,  which  bus  a 
neat  appearance,  will.  It  is  claimed,  mount  any  ordinary  hill. 


5PEED  TftlALS  IN    BELaiUH. 

Upon  the  Stindayjollowlng  the  Q  or  den- Bennett  Internation- 
al Cup  race  the  Automobile  Club  of  Belgium  held  a  aeries  of 
speed  rials  over  a  distance  of  one  kilometre  on  the  well-known 
Dieghem  road  at  Brupaela,  when  some  remarkable  times  where 
achieved.  In  ihe  category  reserved  for  care  fitted  with  motors 
of  more  than  12  h.  p.,  two  of  the  racers  specially  built  lor  the 
Internatloniil  event  were  competing,  and  as  would  naturally 
be  expected,  the  Rreateet  Interest  was  manifested  la  their 
achievements.  Belgian  aulomoblliats  had  been  keenly  disap- 
pointed by  the  non-starting  of  these  caiH  lu  the  cup  race,  for 
capital  performances  had  been  confidently  anticipated  from 
them;  indeed,  some  of  their  more  enthuBJastic  supporters  had 
even  expres^d  belief  In  an  outright  win  for  the  Belgian  colors. 
But  the  uncertainty  as  to  whether  the  race  would  or  would 
not  be  contested  on  the  14th  lustaut  seriously  ipterfered  with 
the  arrangements  of  the  Belgian  contingent,  ami  when  upon 
the  Tuesday  afternoon  previous  to  thecouree  the  InternatJoual 
represeutatlvea  dec!fle*l  to  hold  the  race  upon  the  originally 
selected  date  It  was  seen  that  Belgian 'a  specially  constructed 
cars  would  not  be  received  In  time  to  line  up  at  the  start.  As 
a  matter  of  fact  the  vehicles  only  arrived  In  Paris  a  few  hours 
before  the  Btart  ol  the  race,  and  during  that  eventful  Thuniday 
they  were  resting  tranquilly  at  the  railway  station.  No 
wonder  then  that  a  goorlly  crowdol  motor-men  aaaecabied  last 
Sunday  afternoon  to  witue^a  these  mighty  racers  go  whlitlog 
by  upon  the  Diegbem  road.  Constructed  on  the  Bofide  system, 
theae  two  cars  are  provided  with  .10- h.,  p,  motors,  and  should 
their  staying  powerH  equal  their  pace  they  would  certainty 
have  run  rharroq  and  his  Panbard  pretty  close  in  the  cup  con- 
test. On  Sunday  last  M.  Jenatxy's  mount  made  the  kilometre, 
with  flyiug  start,  In  381  sec,,  which  repreaenta  a  speed  of  94 
kilometres^  or  ^i)  miles  per  hour.  This  1b  the  fastest  time  ever 
nmclally  recorded,  the  previous  best  being  that  made  by  M. 
Albert  X^maitre  on  bis  Peugeot  during  the  Nice  week  of  ISQU. 
U.  Lemnltre's  time  wpou  that  occasion  was  47|  sec.,  but  It 
must  be  borne  in  mind  that  there  are  now  in  France  several 
cam  quite  capable  of  greatly  Improving  upon  this  figure.  Take 
for  example  M.T^vegh'Bperiormance  In  theBordeaux-Perigueux 
event  early  this  month,  when  he  covered  116  kllometm  Id  81 
m(n.^  which  represents  an  average  of  43  sec.  for  each  kilometre 
throughout  the  fourney.  M.  Jenatiy  bae  nowtbe  proud  dltlnc- 
tion  of  holding  the  world's  kilometre  record  with  fiying  start 
op  two  types  of  cara,  for,  na  la  well  known,  It  was  he  who 
drove  the  electric  car"  La  Jamais  Contente."  over  this  distance 
In  S4  secfl.  The  eecond  Bolide  car  was  driven  on  Sunday  by 
M.  I^lebvre.  and  his  time  was  30|  sees.,  equallag  a  speed  ol  US 
kilometres  l^TVj  miles)  per  hour,  also  a  Bplendld  performance. 
In  another  category,  that  reserved  for  cars  of  eight  to  twelve 
horse-power,  n  cnpltol  run  was  made  by  a  Gobron  and  ErlUl4, 
a  vehicle  which  hns  hitherto  not  been  regarded  as  particularly 
fast.    This  car  made  the  kilometre  Id  581  sees,  equivalent  to  a 
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speed  of  G2  kllomelm  (QVi  mLlcB)  per  hour.  Comloj^tothe 
HLeam  ctirs.aivcDrd  wfte  achieved  t>j  &1.  MJefls«'s  mount,  whlcb 
BBU  th«  distance  Jn  4H!t  Mcfi.,  whk'li.  repT¥8eiilH  a  8|H«d  oT  74 
kllometree  {mVi  mllesj  per  hour.  The  preylouB  beet  was  that 
made  by  a  f^rpolka  car  at  Slce  thl*  epriux;.  vli.,  (ini  «h:b.  The 
■Oulj  other  noteworthy  performance  was  that  achieved  Liy  the 
6  h.  p.  volturette  ii(  M,  CluderB,  which  eovered  tlio^  (illometre  io 
C,Si  sees.,  or  at  a  Bpped  of  .sa  kllometreB  (3,1^  ailles)  per  hour. 
Id  aU  tbe  cateK'*rl*«  the  majority  of  autoaiobllpB  were  ol  home 
inaQulacture,  b  atrLking'  t^Btlmony  to  the  flourleblng  ronflltloa 
uf  thelailuatry  lu  BeJ^ium  and  the  quality  of  Che  v^eblclta  coa- 
etructed,    TbA  complete  ottlclal  returns  were  at  folio  we: 
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VotirimTTEB  PF  UUUE  THAN  4  R.  f. 

Gtidera .,  «     h.p ...^^....   661  ...... 

LledE-kerhe... I*      h.p. <J2i  

VlMTrKfiTTEi  OF  LtBfl  THAN  4  K.  F. 

DeRlrtder »     b.p ....-,.,......  78i  

Madun ai^h-p 731  

Drat* .- H^h.p 741  

Lledekerbe.. »Vjhii. .,.., 951  ...... 

Delln A     h.p -...SOfif  
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Vanderapeck 6     h-p, T8i  

Aubrebr..,,.,,.,.,,.  6     h.p 8Gi  
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Maua 8     h.p  101  
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Jeantiy 30     h.p. 3SJ  

l^febvre 30      h.p 3&|  
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P.  deCruwhea....l2      h.p 631  
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—The  Uotor-t'HF  JuuriiuK 


A  12  a  p.    PAfMHARO  CAR. 

Tit*^  Eng'taifer^  Loudon,  thus  deecrlbea  the  two-wated  Pan- 
hard-Levaiaor  car  of  13^  h.  p,,  which  wae  rua  by  the  Hud.  C.  S. 
Rolls  la  the  l.OOO-mlle  trial  and  Iptl  the  pnKeUloa  uaarty 
throughout  the  route: 

ThiB  car  Is  of  the  pbietou  pattern,  carries  (our  F>erBDDB,  and 
weighs  a  ton.  There  are  two  paJra  of  twIn-cyJInder  vertleal 
engines  arrattged  la  frunt  of  the  duahboard.  longitudinally  nu 
the  centre  Utie  of  tbe  carrloKe.  Their  apwd  can  be  varied  from 
500  to  l.JIOO  revolufclonB  per  minute,  uud  the  carrlftge  ha«  four 
geare— 10,  20,  JK)  oDd  40  mll«B  «u  hour.  Two  klada  of  l^tiitiun 
api^aratuB  are  provided  to  each  cylinder— electric  and  Incandea- 
cetlt  tube.  The  electric  current  la  derived  from  batteries.  This 
dual  arrangement  miulmUefl  the  pQeaCblllty  ot  Lin?ak<1owQ. 
owing  to  the  failure  of  either  ignition  ayateiii,  but  tbe  electric 
IgDltJon  ttl9u  haa  another  advantage,  namely,  that  the  apeed 
of  theeoglnefi  can  be  controlled  la  a  lar^  meaeure  by  varyliii; 
the  tlcne  of  Ignition.  The  cranks  are  lubHeated  mechanically. 
and  tbe  cylliidere  are  kept  wvU  oiled  by  apkiabes  frum  the  crauk 
chamber.  The  chaoge-Bpeed  gearing  con«lBt&  of  four  epur 
wlieelB,  nhlth  can  bei  moved  loagltudlDally  on  a  aquare  ahaft 
and  tranamlt  power  to  a  fi<»:ondaetuf  wheels  which  are  securtHl 
on  B  parallel  abaft.  Tbe  latter  In  tuni  drives  by  meaoH  of  bevel 
vi-heela  the  difterentlal  ge«r  on  the  counterBhaft  from  which  the 
powiT^r  1b  tranamltted  by  cbalQs  to  eprockets  aecured  to  the 
driving  whcela.  The  chaPK'>*P^'»'  gf^arliig  la  completely  boicd 
In  and  runa  In  oil.  The  aciuareahalt  on  whieb  It  Ib  secured  can 
be  dlBCObnected  (rom  the  englae  by  meana  of  a  Bllent  working 


clutch  wbcD  {rhaaglng  from  one  speed  to  auother.  Tbe  carriage 
ta  provided  with  thr«e'  powerful  mi^talto-nietal  band  brakea, 
made  io  halvett,  hinged  together  and  operated  by  aa  lagenloQa 
lever  arraagemeut  bo  that  they  act  eijually  well  whether  tbe 
carriage  la  running  forward  or  backward.  On  the  recent  run 
of  tbe  Automobile  Club,  one  or  two  of  the  competitors  would 
have  apprfvlated  a  aystcm  of  braking  of  thla  kind  wbea  climb- 
ing aome  of  the  j^tdiep  failla.  The  wbeeta  uf  the  carrlaKe  arv 
buUt  uf  wood  witli  a  ateel  rlm<  Qtted  with  Mlcbello  pueumatfe 
tlree.  These  tlres^  we  are  Informed,  behaved  remarkably  well 
OB  the  l.OOO^mlle  run,  and  were  oaly  punctured  on  one  orea- 
tdon.  The  Bteerlug  la  effected  by  menna  of  a  wheel  secured  to 
a  shaft  which  operalee  through  a  worm  and  worm  wheel,  tttt 
usual  Ackermana  ler«r  syatem  od  the  Iroat  wha^  of  the 
carriage. 

AN  OPINION  ON  THE  flOTOR  BICVCLE- 

Apropoaot  the  motor-bicycle  "Crlteriiim,"  organised  by  L* 
Velo,  and  run  oil  on  May  31,  the  correspondent  uf  tbe  Motor^ 
f'nr  Journal  has  thiB  ti»  Bay  about  motor  blcycleR  In  gcoeral: 

Lb  France  the  mot'»r-blcycle,  oomparatlvely  npe«klng,  com- 
iMHnde   but  little  attention  either  trum  a  racing  or  touring 

Siolnl  of  view.  Here  in  Paria,  where  one  eees  dally  aome  hun- 
IrLKlH  uf  autonjobllea.  It  Is  quite  ^n  event  when  a  motor-blcjcle 
puBset«,  uulCHK,  of  course,  one  Is  la  tbe  Imm&jiate  vlclultv  of  a 
ftrm  nmtiuracturlEig  or  trading  in  thlB  claNaoE  machinE^.  if  |»et»- 
ple  intercBtcd  in  their  sale  are  to  be  believed,  there  are  thou- 
aaiula  (»f  motor-bk'yctee  Hdilen  regularly  tn  Franc*',  but  theee 
msichitn'H  must  he  very  rurally  diapfiae*!*  for  one  seea  th^eta  set 
dum  in  hiliabiti'd  epotB.  Personally,  I  am  not  »urpriBed  at  tlilB 
condition  of  tUlDgJj.  which  I  account  lor  rather  by  the  timidity 
uf  the  rbkr  tliaii  the  baHhFul  mudeat.^  ol  the  machine.  Hat 
perhaps  1  jHboutd  not  sa^  timidity,  for  it  re<tulr{'e  inore  than  an 
ordlimry  etock  o(  fournge  tu  ride  a  molot-hicyclR  ihroojKh 
cnjwiled  atree^lw  alter  a  tihnwtT  of  roln,  Vh  \  thoae  aide  allpa. 
Bu  cuuuingly  conceived  and  skilfully  execute'^d  by  this  innocent- 
looking  little  machine!  I  do  nut  deny  that  a  run  OD  a  motor' 
bicycle  over  country  roftdB  iw  a  delightful  experience,  but  II  one 
has  tu  deBCeiii]  and  push  a  TO  ur  SO-pound  machine  tbruujeh 
the  morfl  crowded  i?treet«  of  eTery  town  encountered  t-o  mute, 
1  for  one  do  not  think  that  It  la  K^xid  euou>;h,aDd  would  prefer 
to  pay  another  £40  and  buy  a  tricycle.  Such  aa  It  is,  however, 
some  progrefia  haa  lieen  tande  in  tbe  ntocblne'a  conatructlon, 
and  the  motor-bicycle  of  to-day  Ib  a  loug  way  ahead  of  that  in 
uee  a  couple  of  yeerB  ago. 


MATCH  THIS, 


A  few  weeka  ago  77/e  Scottish  C^rflt/nt  drew  atteotloD  to  tie 
dlagracelul  atate  of  that  portluu  ol  the  coast  road  between 
MuBselburg  and  Levenball,  and  urged  that  auotber  effort 
should  be  made  to  get  tiie  toeul  aut]iorltfe«  tn  perform  their 
obTloQa  liuty.  Quicti  to  take  a  bint,  the  honorary  secretary  of 
the  LothlaoB  District  Assoclatlun  of  theC.  T.  C.  duly  wrote  to 
the  MuflBelburg  TowdCoudcH  requesting  thatthemacadamiied 
side^  uf  the  road  be  put  In  order.  He  further  snggeated  that 
an  Improvement  would  be  the  aweeping  on  daily  of  thelooae 
atonea.  The  matter  came  up  at  the  monthly  nieetiag  of  tbe 
Coohcil  held  DD  Tuesday  evening,  12th  luat.  Councilor  Kitto 
moved  that  the  letter  be  allowed  to  lie  on  the  table:.  Be 
thought  the  letter  a  groBfl  piece  of  Impertluejice.  The  cycltsta 
were  not  rate  puyera.  Bailie  Blaact  second^,  CouDcllor  Hogg 
moved  that  they  put  the  road  In  order.  It  was  dangerona  to 
cyellsta.  He  bad  aeen  men  carried  lu  inaenslble  as  the  reeutt  of 
cycling  accidents  there.  Tr^a^urer  Hlmpaon  aecoQded  the  mtv 
tioa  to  tidy  «p  tbe  road.  Bailie  BIbbcI  objected  to  being  brow- 
beaten by  wfatit  be  considered  a  public  uulaance,  aud  thought 
It  would  be  well  If  the  Council  could  push  tbu  cyctlatB  round  by 
Datkelth.  The  cycliata  coutd  not  get  better  roads.  That  wna 
what  brought  them  there.  After  further  dlBcusaloD  It  waa 
agreed  to  repair  the  road.— 7'J>e  SctiUfsb  CycUst. 


THE  FASCINATION  OF  AUTOnOBlLING. 

The  London  Spet'tittor  \\a%  thla   to  any  about  the  charm  *A 
motor  vehicle  driving  and  whj;  It  may  be  expected  to  eudure; 
The  esaeDtla]  eod  controlling  charm  ol  the  horaelees  carriage 
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la  Uiat  It  iocreoiiea  one's  Irwclom  of  action  and  reducw  tb« 
friction  Of  life.  A  metapb^BlcEan  tnlffht  deacrfbe  iC  aa  formlDfi; 
part  of  a  reaction  toward  liidlvlduallam  aud  almplleity  of 
acilob  enKtiader^  by  the  leaipnrary  triumph  of  cnlteL'tlvlsm 
a»  applied  to  tranaport.  The  rnSlwaj  train  Is  Deceeaai-llj  col- 
IwtlTlBt.  A.  pa^iseiieer  tralti  stnrtK  aad  returheft  Its  deatlDatlou 
uvlnj^to  the  coDibliiHd  voUtlon  of  a  larK^  numbei*  ol  people 
who  went  to  travel  from,  li!t  ub  aay^  BnMi  to  London,  or  b^ 
tw««D  places  aloD^  the  (Jtvat  Western  Riillway.  But  tu  order 
to  6atlH[y  ttioBe  Yulltlantf  and  tnake  them  executive  they  buve 
to  be  marshalled  abd  organized,  aod  en  In  a  seDse  Bhacbled.  A 
railway  trala,  witb  ItB  guards  and  driver^,  and  Oxed  places  of 
stoppage,  Is  a  creature  of  atflct  rules,  arid  thoae  who  travel  In 
It  mast  temporarily  aurr«Ddcr  tbelr  private  wlsliee,  nr  a  part 
of  them.  Id  order  to  co-operate  with  ulhers.  Tbe  mao  ivhu 
taltM  oat  bl8  motor  cur  nttd  drives  It  alouK  tbe  road  la,  aa  It 
vfem,  a  ffeehtilder,  with  alt  the  froebolder'a  (recdom— though, 
douhUpftH,  also  with  Borae  of  the  frwholder'e  UraltatLuiia  and 
weakntwe  and  isolation.  Still,  tbe  cliarni  of  frt^dom  remains, 
and  allows  htm  to  start  when  h«  IFkes.  stop  wbea  b«  Hk«£,  and 
be  Endei^eodeat  of  his  fellows.  This  charm,  of  couraet  belonffS 
also  hi  theory  to  any  cnrrio^  Irom  donkey  cart  to  a  landau, 
but  In  practice  it  does  uut  operate  In  such  cases  except  uver 
very  short  dlataticiia.  Tho  lust  ol  tim«-savlti^  is  too  powerful 
and  g\re^  tbe  sdvantajice  to  the  train.  So  horeecan  go  at  the 
rate  of  12  miles  an  hour  for  threeconsecutUe  hours,  and  at  the 
end  ol  tbe  three  bout's  be  ready  and  able  to  go  on  for  another 
three  or  eight  or  ten  hours.  It  1»  Its  ttr^lesHnesB  wblcb  mikket^ 
the  motor  car  quite  a  tllfferent  modf  ol  transport  Jrom  a  bor*h: 
aad  Klves  It  Its  superiority.  Ic  the  case  of  a  motor  car  ywy 
bare  a  method  ol  moving  from  plac:e  to  place  as  tireless  u^  a 
train,  oue  which  loi  etifirt  lourneya  and  cross  Journeys  Is  na 
quick  as  the  train  aad  jet  one  which  is  IndlvlduallHtlc  and  In^ 
dependent. 

SOnE  POWERFUL  QAS  ENGINES. 

In  a  recent  Issue  of  fi'tnhf  uad  Elsen  Uerr  Aluenzel  ^iTes  a 
complete  historical  account  of  the  development  of  tbb  larjje 
power  g;us  eTif^lae,  aud  amoai;  other  pUntB  In  use  be  describes 
tbe  Central  Station  of  HordP,  Tbenu  ar^  here  two  Kroiipa  of 
gas  motors  of  600  b.  p.  eac^h;  each  group  Includes  two  ^a^ 
euglnea  coupled  directly  to  an  alternator.  Iuth«  Central  Sta- 
tion of  Friend* nbutte,  at  Mor(fenrotJi,lurn«ce  gas  la  utIilEcd  lo 
produce  power  aud  electric  light;  and  tbere  are  six  motorB  of 
300  h.  p.  coupled  directly  to  alteraators,  and  two  mutore  of 
200  h.  p.  coupled  direinly  to  a  dynamo.  A  gaa  generator, 
enlHclently  larjfe  to  profluce  a  force  o(  2,000  h.  p.,  has  betii  la- 
etallbd  near  by  in  case  the  supply  from  the  furnaccH  should  he 
iaaufficJcnt.  The  Central  Station  at  Basic,  .Swltstrland,  has 
thr«e  motors,  of  <^00  h.  p.  6ach,  fed  by  gos  from  a  coka  furnace; 
tbe  output  of  power  Is  said  to  be  equal  to  D.U3  kilowatt  for 
ope  kilogram  of  coke. 


MUNICH  OPEN  FOR  MOTOR  VEHICLES. 

Consal  Wormon  writes  from  Munich: 

"  The  Bavarian  Oovernment  has  Jnst  set  aside  tbe  City  ordU 
aaace  preveDtlng  tbe  use  of  autDmotjiles  on  tbe  streete  of 
Munich.  This  opens  up  one  of  the  heat  German  cities  for  Ameri- 
can maautacturers  ui  horeeless  vehicles  of  every  aoit.and  wide- 
awake agents  should  tje  promptly  sent  to  this  fleld  so  pruml»- 
Ing,  f>«cau0e  of  the  Inri^e  class  ol  wealthy  realdenta. 

"  Maalcb  Is  the  tidrd  lurgeAt  city  In  the  German  Empire. 
Tbe  streets  are  well  paved,  bicycles  are  popular  and  horses 
dear.  This  openiiig  sbuuld  not  long  be  neglected  by  American 
eoterpriae."  

E.  W,  Hoberta.  author  ol  "Tbe  Gas  Engine  Handbook,*'  and 
a  rwognlEed  authority  on  gas  cuglae  topics,  ex preseea  in  tbe' 
earreot  Issae  of  Mactihiery  a  belief  that  electric  Ignition  is  des- 
tined to  supplant  entirely  the  hot  tu1»  method  of  firing  the 
charge. 


Tbe  Buffalo  Automobile  Club  hafl  been  organised.  The  flrat 
club  ruQ  will  take  place  *Sept,  4,  and  a  parade  la  talked  ot. 

Tbe  Foye  tlub  Motor  and  Automobile  Co.,  Jersey  City,  has 
been  Incorporated  under  New  Jersey  laws.    Capital  |I200,000. 

An  antomobfk'  race  from  Warren,  O,,  to  Conneawt  I^ke,  will 
be  a  feature  of  the  ffurren  MeiM-hants'  picnic  atConneaot  Lake, 
July  2.^. 

Hartltird,  Conn.,  la  lo  give  motor  tricycle  mall  collectors  a 
trial.  These  tricycles  are  built  by  the  electric  vehicle  Co.  at 
their  Hartford  factory,  and  carry  aa  operator  and  a  collector. 

Fire  Chief  Edward  Croker,  ol  New  York  City,  has  a  fast  loco- 
mobile for  use  la  fire  tluty.  It  Is  expected  to  shorten  considera- 
bly tbe  time  required  to  reach  Area  occurring  some  diBtanee 
[com  heftiidnurtera, 

A  company  la  being  formed  In  Plalnfleld,  X,  J.,  to  operate 
motor  stages  on  the  residential  streets  of  that  city.  It  Is  esti- 
mated that  the  route  will  be  covered  In  SO  minutes,  and  a  lU- 
ceut  fare  will  be  charged. 

Messrs.  Lamplngh  and  Co.,  Limited,  la  the  name  of  a  COm« 
pany  wblch  has  tuet  beea  registered  with  a  capital  of  £10,- 
000,  to  carry  on  tbe  business  of  cycle  and  motDr  saddle  and 
accessory  manufactures,  etc. 

Thestatements  of  Kxantlner  of  Stationary  Eiiglaeera  L^wier, 
of  Buflalo,  regarding  lleeuBes  lor  motor  carrl^es,  have  been 
explained.  It  appears  that  Mr.  Lawler  said  oaly  that  drivers 
ot  steam  carriages  would  require  licuuaes. 

Negotiations  Are  In  prOKtCSS  to  place  n  Iari;e  number  of 
motor  Btages  on  the  streets  of  St.  l.oula.  It  la  reported  that 
thi^se  BtagM  win  curry  00  pa&sengerseach.  aud  that  tbey  will 
hove  the  Hime  gouge  as  the  trolley  cars,  so  that  they  can  rj.>n 
on  tha  raits  if  desired. 

There  were  S'J  motor  carriages  In  line  In  Bridgeport's  auto- 
mobJle  parade  on  July  4.  The  silver  loving  cup  oflered  by  Mr. 
(Jriffin  for  the  beat  decorated  carriage  was  won  by  the  Misses 
Emma  O.  Riker  and  A.  M.  Kennedy,  of  Bridgeport,  who  drove 
a  locomobile. 

Oliver  Lippiacott.  au  artist  of  Los  Angelefln  aud  E.  Kuseell  oT 
tbe  same  city,  recently  rode  into  the  ToBemlte  Valley  on  the 
drat  motor  vehicle  to  enter  that  famous  spot.  It  was  a  ateam 
carriuge.and  It  ^ally  made  eight  miles  an  hour  on  grades  where 
the  regular  Yuaemlte  stasea  can  cover  oo)y  tbree. 

Tbe  new  ordinance  requiring  e^team  automobile  ddvena  to 
have  local  liceuBes  has  caused  a  great  deal  of  trouble  to  New 
Yorkers  who  pass  through  Yonkers.  At  a  recent  meeting  of 
the  Police  Board  It  was  decided  to  modify  the  order  so  that 
any  one  presenting  a  cert)  Bcute  from  some  other  mnalclpolity  In 
tbe  state  moji-  puss  through  Yonkers  on  that  certlQcate. 

Tbe  Kensington  Automobile  Mfg.  Co.,  receutly  incorporated 
In  Buffalo  with  a  copttal  of  $000,000^  has  purchased  the  i^txux. 
and  factory  of  the  Kcnalogton  Bicycle  Mfg.  Co,,  aod  will  build 
a  three-story  brick  addition,  2(X)?c40  feet.  The  factory  will  he 
equipped  with  nil  the  most  biodcra  machinery  for  the  manufac- 
ture of  steam  and  etectric  vehiclcii,  and  It  la  intended  to  employ 
about  SOO  men.  The  following  ofHcers  have  been  elected: 
president,  W.  J.  Kuowles;  vice-president,  J.  A.  Huberts^  secre- 
toiry,  J.  J.  Gibson;  treasurer,  C.  G.  Shepurd. 
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Brldtc^port,  Cciiiu,,l8  coa^tdertoar  an  ordlaaace  reetrlctlne  Ul« 
Bpe«J  of  motor  veliicleiS  to  seven  miles  au  hour  witbla  n  radius 
Df  oDe  mtle  Irom  tbo  rallijrad  Btatlub.  No  fault  Is  fuund  witb 
the  mannirln  wI]feheuiplojfOB«(  the  LocomobHe  Co. of  Amerlrtt 
operate  Its  veblclee,  but  the  prapostKl  ordluaoft^  la  duslgncd 
ratber  to  protect  tbe  public  trom  luexpcHenced  oporators. 

Tbe  matter  or  toll  cbarges  Is  belug  ag;ltated  la  thecolurnDBuf 
Tbe  MotOf-Ciir  Jauraal.  It  appears  tbat  cortalu  toll-t^ate 
keeperB  make  o  pructlce  oT  cUarglnff  eiorbkant  ratea  wh*re 
tbej  cau,  by  claHalrig  motor  L'arrlnge*  as  traction  englaea,  etc., 
aad  by  levjlng  toll  on  the  r«tijpti  trip  of  a  carriage.  One  cor- 
n^pondHbt  of  oilr  cantemporary  paid  1b,  (li,  each  way,  or  a 
total  ot  75  ceute,  tor  tbe  privllei^  of  ^olnt;  acrosa  a  bridge  and 
returning  tbe  aame  dayJ 

Cbarg«a  of  blackmail  have  been  made  by  John  W.  Elsenbutb, 
Ppeatdent  of  the  FJsenhutb  Horaelese  Vehicle  Co.,  of  New  York 
Cll^,  against  Jamea  WIIbod,  Edwin  C,  Talcott,  Stuart  H. 
CblBholm,  ancl  Danle)  Ft.  Hendrlcke,  dlrocturs  Id  tfaecompanj, 
and  the  case  le  now  beiag^  tried  in  court. 

On  or  about  April  25th  last  the  fuurdefendantHcanaed  ElB6n- 
hatba' arrest  on  tbe  charge  of  obtulnlDg  money  on  falife  pre- 
tenees.  The  May  Grand  Jury  failed  to  Indict  him,  and  the 
preecnt  char,ffea  w«re  made  by  bim  on  bia  liberation. 

The  GOO-mite  tour  of  tbe  thr&e  Ctevelaud  automubtlUte,  F.  L. 
Btroug,  W,  S,  Root  and  C.  S.  InKalla.  through  Canaila  (rom 
BotTalo  to  Detroit^  was  an  entirely  Bucceseful  one,  irlth  no 
break-down  or  bitch  of  any  kind.  Much  of  it  lay  through 
country  where  Inotor  carriages  Were  as  yet  udIedowd,  aod  the 
rural  population  derived  much  excitement  from  the  event. 
Eren  tbe  Tlllaj^  BcboolH  uuapcnded  aeealon  while  the  unaccus- 
tomed machln«e  went  by.  Tbe  lunj^eat  day's  rua  waa  from 
London  to  DetroItT  10.^  mllea,  wbfcb  were  covered  la  H  boura,. 
Including  stops. 

An  autoinohlle  t^ompauy,  with  beadquartera  In  New  York*  la 
arranging  through  a  rep reaenta tire,  Mr.  Charles  Decker,  to 
plaLe  500  autamoblleS  on  Rt.  Loula  streets.  Offlceri  have  been 
opened  thereto  take  aubecriptlona  toward  tbe  formation  oT  a 
local  company,  OperatlooB  will  heKlc  as  hooo  aa  the  flrat  vebl- 
clea  arrive.  The  capacity  of  tbe  vehicles  will  be  30  paMeogers. 
They  will  be  built  ao  na  to  run  tin  the  tracks  of  tbe  street  car 
companies.  Each  vehicle  will  cost  f  2,000.  The  company  will 
be  Incorporated  and  If  objections  are  raised  to  operating  the 
vnhlclea  oQ  the  Street  they  will  be  eold  to  indlvEdunla. 

Tbe  Metropolitan  R.  R.  Co^  of  Waeblugton,  has  Installed  a 
battery-propel] i.d  repnir  Wagon  for  its  trolley  cars  to  take  the 
place  of  tbe  horse-drawn  wasoua  till  recently  In  tiee.  It  was 
fonndl  that  tbe  coat  of  keeping  the  hor?ea  waa  out  of  all  pro- 
portion to  tbe  service  they  renderiMl.  The  wagou  will  accom- 
modate 15  men  and  tbe  necesaary  toola.  It  Is  provided  with  a 
huge  A  ladder,  so  that  repairs  to  tbe  trolley  and  supporting 
wires  may  easily  be  made.  In  proceeding  to  the  scene  of  tbe 
break  the  wagOD  is  not  compelled  to  follow  b&bludthe  route  of 
the  slower  moving  paaaenKerearw,  the  saving  in  time  from  this 
feature  alone  being  couslderable.  The  vehicle  complete  welj^ha 
about  three  and  a  half  tons.  A  towing  device  fur  replacin|f  ile- 
ralled  cars  or  takliig  a  disabled  car  to  tbe  repair  abop  la  pro- 
vided. The  storage  battery  Is  good  (or  25  miles  at  an  average 
epeed  rate  of  14  miles  an  hour. 

Tbe  Locomobile  Co.  of  America  has  purchased  a  large  tract 
of  land  at  Bridgeport,  Conn.,  nnd  lA  to  tnilld  a  lar^e  factory 
there-  The  offlcete  are  divided  In  tb&lr  opltilona  ne  to  whether 
the  entire  buelneas  shaJl  lie  aaaembled  at  Bridgeport.  The 
company  has  a  large  plant  lu  Worcester,  Id  tbe  .Spclre  Mnnu> 
tncturiug  Co, 'a  building,  beeidea  tbe  Spiers  drop  forging  plant. 
There  Is  anotherplant  at  WeatoTiro.aiid  atlitanotherat:  Bridge- 
port. Some  ol  the  directors  believe  ft  better  to  maintain  the 
Worcester  plants,  at  least.  In  case  of  fire  or  strike  the  eggs 
woQld  not  be  all  la  the  same  basket.  Others  maintain  It  would 


be  economical  to  assemble  the  entire  busIueBS  In  the  new  shop. 

The  contract  for  tbe  new  buildings  at  Bridgeport  has  been 
let,  with  orders  to  hurry  tbe  work. 

The  Loi-omoblic  Co,  baa  a  one  year's  leoseof  the  Spiers  Bnild- 
iQg,  with  the  privilege  of  purchasing  at  the  end  of  that  period. 
The  drop  forging  plant  It  alreadyuwD&,aB  It  dnee  the  property 
at  ffe»tUoro. 


REVISE  THE  STATUTE. 

Residents  of  Newport  and  Marragausett  will  not  t>e  allowed 
to  transport  automobllea  operated  by  goaoilue  on  American 
terry  boats. 

Supervising  Inapertar  General  Dunnont  has  decided  that 
automobiles  operated  by  gBsollne  engines  cannot  be  carried  by 
freight  or  passengersteamSbipB.  This  deelslon  was  made  upon 
inquiry  by  the  JameStowo  aad  Newport  Ferry  Company. 

Mr  Dumont  decides  tbat  section  4,473  of  tbeKevlsed  Statutes 
absolutely  probibEta  tbe  ferriage  of  naphtha,  beiislne,  etc., 
under  any  clrL'umataDL'es  on  eltber  freight  or  paasenger  steam- 
ahlps,  whk'b  fncludea  ferry  boatB,  and  therefore  would  prohibit 
gasoline  automobiles  wtmu  their  tanks  are  supplied  with 
gasoline.  

A  RECORD  FROn  BOSTON  TO  LEWI5T0N. 

Fraucia  E.  Stanley,  ar!comparLled  by  [tie  wife,  aop  and  daugh- 
ter, made  a  quEclt  trip  From  Newton,  Mass.,  to  Lewlston,  Me., 
on  Jurve^i).  leaving  N'ewtou  at  4  o'clock  In  the  morning  they 
reached  Portland  at  12  u'clock,  having  made  two  stops  aggre- 
gating oue  hour.  The  mud  wa^  rough  and  heavy,  and  a  very 
strong  head  wind  waa  blowing.  The  itsctual  runulug  time  was 
seven  hours,  aud  the  cyclometershowed  that  they  had  traveled 
1^8  miles. 

The  party  left  Portland  at  3:45  p.  m.,  and  arrived  to  Lewis- 
ton  at  4:43.  the  cyclometer  showing  a  distance  of  33  T-10 
miles,  Cor  which  the  running  time  was  two  hours.  Tbe  total 
distance  traveled  from  Newton  to  thisclty  waa  lf>l  T-10  milea, 
and  the  total  ruunlDg  time  was  nine  hours,  making  the  aver- 
age nearly  18  miles  per  boar. 


RECENT  PUBLICATIONS. 

'■Horseleas  Veblclea,  Automobiles,  Motorcycles,  Operated  by 
Steam,  Hydro-Carboti,  Eltictric  and  Pneucnatk  Motors,^*  by 
Gardner  D.  Pllaeox,  New  Vork,  Norman  W.  Hentey  A  Co.  45& 
pages.  Price,  $3. 

Beginning  with  a  short  bletorica]  chapter  on  the  early  Gng- 
lisb  attempts  at  road  locomotion,  tbe  bulk  of  this  hook  is  an 
InduBtrlouBconipilailon  from  the  cataloguea  ol  motor  vehicle 
builders  and  from  trade  and  technical  publications,  with  the 
flrat-uamed  source  of  information  preponderating,  fiieparatf 
Cbapterti  are  given  to  eteuin  vehicles,  gaaollue  motora  tranamla- 
Bion  gears,  gusoUue  vehicles  and  motocycleSt  elwtrlc  vehicles 
and  accessories, and  a  number  of  vehlclea  of  eachtyi^earefieiect- 
ed  for  liiuatratton  In  some  eaaes  useful  data  as  to  dimenslous, 
etc,  are  given.  The  acope  of  the  volume  extends  from  traction 
engines  to  patent  lubrlcutorstand  American  manufacturers  get 
decidedly  tbe  lion's' share,  ^urh  builders  as  Panhard  and  Levas- 
Bor,  Peugeot  and  Mora  are  not  even  mentioned,  antl  (he 
Daimler  vehicle  Is  represented  only  by  Its  vaporizer!  The 
"  Locomobile"  has  a  fairly  complete  description,  bat  many 
vehicles  atid  motorai  seem  to  be  put  In  or  left  oat  by  pure 
caprice.  The  chaptera  oa  electric  vehicles  are  the  most  nearly 
aatlafaetory;  but  the  inveutor  or  conBtrnctor  who  takes  np 
this  book  in  tbe  hope  of  finding  technical  guidance  will  be^adly 
disappointed.  A  llflt  of  United  Slates  motor  vehicle  patents 
ends  the  book. 


Motor  car  excnrsions  In  Paris  find  district  are  now  being 
organized  by  a  toucern  known  as  L'Auto^Tourlste,  of  Levai- 
loie-Perret. 
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UNITED  STATES    PATENTS. 

652,104 — CambuBtiun  Eng^oeHtHrctDR  anij  ReTereln^  Device. 
— E.  S.  HaioeH,  or  JHckHUQviHe,  V\a.  Juue  til,  1900,  Applica- 
tion filed  March  ^2*  ISHd. 

\  rnther  IntPkote  iJevice  with  apeclal  Igniters  for  prudaclog; 
a  fipurk  at  other  than  the  regular  times. 

f.ri2,27-^— InterchongeubloGeHr  Driving  Mecliftnlam tor  Motor 
Vebiclee,  etc.— Auffuet  Krnatln.  or  Cleveland,  t).,  aefllgoor  o( 
one-tblrc)  to  J.GeorgB  Svlinucrcr,  of  flame  place.  June  ^G, 
moo.    Apiillcatlon  med  gppt.  IN,  l8<ja. 
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This  bi«^chntii«lii  le  of  the  data  Wberelti  illFfercDt  setB  ot  i<ear« 
rnvenga^:^  ordlsenguj^ed  by  betag  maT«4j  tunrard  encb  other 
Id  tbrdr  ourn  plane,  IiiateAi]  of  hoing  ehlfted  axLally  along  their 
Ahafta.  h'ig.  1  ahowH  a  plan  of  sulIi  a  m^vhauE^m,  wlien-la  B  is 
the  motor  shllft  auU  C  tte  axle,  aud  (our8i>et-d  eliangee  are  pro- 
Tided  lor.  As  BbowQ  la  Fl|^.  2^  the  Eutermedlate  plutuoH  G", 
F'%  E'%  D"  are  monoted  each  on  an  Independent  lever,  having 
a  toe  at  its  rlii;lit  hand  t^utl  to  elevatt^  or  (t«'|)r«8e  It  tu  bring  tbe 
pinion  Into  enKa^ment.  In  conjonctloa  with  tbeee  levers  la 
emplojtMl  a  eysbem  of  idle  levert,  »eeu  In  FIkb.  '^  ami  4,  eo  clis- 
pofied  tbat  when  the  toe  at  one  of  the  pinion  carrjln^  levers  ia 
depressed  all  the  other  levers  are  thereby  pushed  up,  carrying 
their  pinions  ou  t  ol  engagement. 

©52,278— Motor  Vehicle. -F.  A.  La  Roche,  of  New  York.N.Y. 
June  26, 1000.    Appllt^ntlon  Died  March  2,  IDOO. 

1'hl«  laTeDtton  relates  to  veUEcles  propelled  by  what  are 
knowD  as  "comblDatlon  syBtemu,"  having  a  gae  engine  for  pri- 


ma rj-  mottve  power  and  a  dynamo  and  eet  ot  storage  battorleB 
to  act  HB  an  accumulator  of  puwer.  On  level  roade  the  dynamo 
abaurbs  a  portion  of  the  eiiglne^a  power  anij  on  downgrades, 
with  the  engine  abut  oft  It  nrtaas  n.  brake.  Iji  each  charging  the 
bntteiiee.  On  up  srAdeB  or  Ireavy  ronda  It  acta  as  a  motor 
drawing  iti  current  from  the  bntterlea, 

In  the  llfEU  re,  1  la  the  engine,  wblcti  Is  Bbo  tv  n  aB  having  three 
cyllnderB  rndlally  spai'ed  about  a  central  crank  shaft;  Sil  la  the 
arinature  of  the  dynamo,  revolving  outsldu  of  the  iieid  mag- 
nets  and  ntrtlug  aa  a  flywheel;  and  "2^  und  37  are  oprocket 
I'hnlns  (or  two  Bpeeda.  Tl;©  clutch  thlmblea,  3S-3i,  by  which 
oae  or  the  other  of  tbe&e  speeds  is  obtained,  ace  opemted  by 
one  lever.  81  S2,  ptroted  at  30,  and  ho  arranged  tbat  the  Rlow 
apeed  cluCeb  ia  engaged  6r»t.  The  thimbleB  are  made  In  the 
form  ol  double  eonea,  and  nfter  the  flrat  or  alow  speed  clutch 
has  been  engaj^^ed,  n  fnrther  moveiaent  of  the  lever  carriea  it 
beyond  the  engaging  point,  ao  that  the  dog,  ill,  slIpB  Into  the 
hoUuw  :!:i,thuB  releasing  this  clutch,  and  the  hlxh-apeed  clutch 
is  then  engaged. 

Baud  brakt*  nru  provided  at  40  and  -15,  on  the  rear  aile  and 
the  counter  shaft.  No  pomi>en3ttting  gear  iB  shown.  The  mo- 
tor Is  eerlee-wound,  and  ItB  polarity  Is  reversed  (to  convert  It 
into  ft  dynamo)  by  reverwlng  the  current  in  the  field  magnets 
by  a  hand-operated  switch.  The  change  l8,tbererore,not  auto- 
matic. There  are  34  claims,  coveHng  the  Tarlous  comblna- 
tlooB  and  the  details. 
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632,470— Explosive  ED^lDe.^Tbos.  Cascaden,  Jr.,  and  T.  C. 

Menaea,  of  Waterloo.  Ia,,  aealgnors  to  the  Davis  Gaeolloe  En- 
gine WorliB  Co.,  o(  Bame  place.  June  *M,  lUOO.  .application 
flleil  July  la,  1899. 

ThiB  Inrentton  relates  to  gaaoHne  engines  )n  which  the  gaflo- 
llne  Ib  fed  by  a  pump,  and  the  Invention  conalsls  In  a  means  for 
coutroling  the  pump's  action  according  to  the  level  of  gasoline 
In  a  float  tank  through  whifh  It  passesdn  ita  way  to  the  cylin- 
der of  the  engine. 

In  Klg.  2  Is  shown  a  plan  of  the  mechanlam  Involved,  while 
KlK-  3  la  a  dstoli  of  the  float  tank,  and  Flf;.  4  a  detail  of  the 
pump.  The  Jever  K  la  pivoted  at  k  and  rocked  ve-rtlcnlly  by  a 
cHiu  and  roller.  In  doing  this  It  acts  on  the  plunger  of  the 
pump,  which  Is  returned  after  each  down  stroke  hy  thie  helical 
epring.  The  doat  M  acta  on  a  roi^ktng  abaft  t^.  to  Which  Is 
mnde  fast  the  pawl  R;  and  when  the  float  riBM  beyond  the 
aaalgncd  level  the  pawl  engages  with  the  knife  edge  S  and  the 
plunger  Is  held  down  till  the  gnaollne  level  falls  once  more, 

6o2,486— Motor  Vehicle— li,  M.  Owen  ol  Ctevelaod,  O.  June 
2«,  1900.    Application  filed  Dec.  19. 1899. 
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653,470. 

Tbe  principal  leature  or  this  Inveutiou  is  the  arraDgement  of 
tb«  trant^nataelon  geaiia^,  -wblcb  Is  shown  Ed  Figs.  1  and;  3.  In 
these,  1  [s  tbe  motor  shaft  atid  auspc'itded  rroni  It  by  rode  o  and 
p  and  braced  to  the  reiir  axle  by  adjustatilt  struts  q  and  r  l» 
a  couQtershart  b,  on  wblcli  iBflwurecI  the  sprocket  wLee!  ichich 
drives  tbe  rear  axle.  The  rods  o  aad  p  anrl  the  atrate  q  nad  r 
have  looNe  beartn^a  at  botb  enda,  sathat  thi^  traccie  may  i>e  free 
to  tlm  and  rail  somewbat  la  relation  to  the  axles. 

Mounted  on  tbe  motor  «ha(t  Is  the  pinion  v  and  a  larger  gear 
X  mcehln^  nltb  tb9  fjeare  w  and  y,  trblch  are  tree  to  turn  on 
the  countershaft,  Attached  to  these  gears  are  frJctlon  rlnffs 
wbScb  are  clutched  to  tbe  ahafts  by  the  operatloit  ol  wedjarcB  14 
and  15.  These  wedees  act  n™  levera  .'t.  4  (Fljg.  4 1,,  spreading 
their  short  ends  and  (Ightenlng  tbu  liaadu  surroitndUiff  the  fric- 
tion rloji^s.  It  wU]  be  understood  time  the  sfvlders  :2  and  12,  on 
wbivh  the  levem  ii  and  4  are  mounted,  are  keyed  to  the  abaft, 


and  that  tbe  Bleerel3,  which  caniee  the  wedges,  la  made  to 
elide  on  a  feather  and  revolve  with  the  sbatt. 

The  reversing  mechanism  is  abown  tn  connection  with  the 
Li^h  Hpeed  gear,  tboug^b  this  Is  not  essentEal.  An  arm  18,  keyed 
to  the  eon titersbatt,  carries  a  sbatt  17,  on  wblcb  are  kejet]  gear 
1!>  mid  pinion  "20.  The  former  of  tbelte  engages  a  pfolou  16, 
whieh  Is  fast  to  gear  y  and  Is  tree  to  rerolve  on  the  ehatt.  Pin* 
Ion  :30engageg  a  !<L-ar21,  whEeb  la  attached  to  a  (rktlon  Hag 
32,  Which  can  be  arrested  from  rerolvlng  by  a  clutcb  arrang^- 
roeDt  similar  to  those  Just  descHbed,  but  operated  from  with- 
out. Consequently,  wbeu  ^ear21  Is  held  from  revolving,  pJnIoa 
20  i*  forced  to  travel  around  on  It,  planetary  fashion,  carrying 
with  It  tlie  shale  IT.  arm  IS  and  the  countersbalt.  all  In  the 
opposite  dl rectlon  to  that  Imparted  by  the  other  gears. 

052,541— Revenslns  find  Speed  Changing  Gear. — C.  A.  Qouf- 


Soaltn  fLtid  A.  H.  Gmlxler,  of  FnrlB,  France. 
Apptlcatloi]  filocl  Marcli  G,  I'MO. 

ThiB  I*  &  novel  and  bigbly  IukphIouh  applketloo  ol  the  prln- 
cljile  d(  the  dlffen'Dtlal  K<?ar  to  speed  cbanglii^  mecbaDlsm.  It 
Ib  vretl  kDowii  tbat  If  lUa  drum  and  pinions  ot  tlii^  dlDecviitidl 
gear  or  "  jack-in-tbe-ljox"  be  rotnted  by  power,  and  one  uf  the 
bere]  genri  be  retanled  !□  Its  rntutEan^  tbe  other  have]  j^t-ar 
wUI  rotate  at  a  epned  corrMpoiiilliiKly  greater  than  tbat  of  the 


have  Ita  rllr^tloQ  of  rotation   reverBcd;    and  tbls   again 
accompli  a  hed  by  tbe  same  f  xpanelbk  pulleys. 

In  the  draninftB  a  la  the  motor  eba(t,v  (be  aile,  and  xx  are 
pjDloDB  mount*il  Jn  the  lUtffrtMitiul  cJrinu,  whlcb  letter  carries 
tbe  gear  teetb  e  on  Its  periphery  and  1a  tna  to  rotate  loosely  on 
Abaft  o.  Uevel  g^enr  n  Ih  keyed  to  etiart  o,  whllci  the  beviel  gpnr  t 
has  a  eJeeve,  iDtei^ral  witb  Its  bub,  ciu  wblcb  la  keyed  tbe  ex« 
panslble  pulley  a..  Tbe  expaneible  pullt-y  o  is  keyeJ  ou  tbe 
motor  ehaft,  ami  a  belt  h  couuecte  Ihe  two  puHeye.  As  will 
beHBfq,  the  palt«ye  hare  fllternately  Intereectlng  radial  flngera 
on  their  cotiei]  noikhij^  t&cvta,  eiiid  are  Hljllted  fur  different  apeed 
ratios  by  the  wedgea  1  ],  worklDt;  In  laoe^  blocks  or  coUara  as 
ebown. 

The  puHeye  are  sbowu  get  for  tbe  slowest  speed  of  pulley  d, 
which  Ib  there/ore  the  luaxlmnni  «pe«?d  ol  pulley  u  anrl  Of  tbe 
motor.  When  the  gear  f  Eh  rotating  at  iJouble  the  ftnaular 
velocity  ol  tbe  gear  e,  tbe  gear  a  will  not  rotate  at  nil,  atid  tbia 
Telocity  of  tbe  gear  f  and  pulley  d  correaponile  to  the  vebkte'8 
poHltlon  of  rest.  If  dow  the  speed  of  the  pulteys  be  Tarlcd  to 
iDcreafie  fltlll  further  of  d  and  f  ( the  speed  of  e  r«malijlue  COD- 
etaat),  the  gear  d  will  begiu  to  rotate  In  aa  Inreree  eeitee,  and 
the  veblcle'a  motion  will  be  revereed. 

It  iH  evident  that  tbe  load  on  the  teeth  oftbe  (tearfwiil 
always  equal  Ibat  od  tbe  g<ear  a,  tbe  dirterence  in  the  po^er 
tranemltted  by  them  being  merely  one  of  velocity  and  not  of 
load.  The  expansEble  pulleys  and  the  telta,  therefore,  carry  the 


eame  load  that  tbej  would  If  they  traDsmltted  tbe  power 
dli^ctly.  The  advantage  gained  from  the  Ineorporatlon  of  lh<> 
dltfereati&l.lfllbot  by  Its  meanethevtblt-le  can  be  reversed  with- 
o«t  shock  and  without  th*  atlditEoa  of  apecJal  mechanism  and 
levers.  If  desired,  tbe  belt  may  b«  us«d  as  a  briik*^  by  eblhiiiK 
tbe  pulleys  Into  what  may  be  called  the  reversing  position 
wbeti  the  vehicle  Is  runulni?  forward  or  vice  versa. 

The  claim  is  very  limited,  reading  qs  lolLows: 

lu  a  reversing  find  (ijieed-chiinghig  gear  for  vebicleii,  automO- 
blleri  and  other  applies  tlontj,  the  comblnatloa  of  a  dlHereiitlal 
mecbanEsm  comprising  two  pulleys  of  variable  diameter,  and 
«aeb  formed  ol  two  cheeka,  relatively  movable  one  to  tbe  other, 
with  connected  wedges  actlug  to  eeporate  or  move  th?  said 
cheeks  together,  and  singly-operated  means  operatively  con- 
nected with  said  wedges  For  giving  the  driven  part  a  progres- 
flive  and  Variable  api^l  forward  or  backward,  encb  spevd  twlng 
conflned  between  two  pr<>determlned  limlte,  substantially  as 
net  forth. 

Subscribers  who  are  willing  to  act  as 

LOCAL  SUBSCRIPTION  AGENTS 
for  The  Horseless  Age,  on  a  commtssion  basis,  ara 
requested  to  comtnunicate  wUh  the  Editor. 


OlT  IT.  IMO 


SPECIAL 
NOTICED 


_  FOR  SALE. 

W  Ne'"'  Stanley  Loeomoblle  No.  3,  large  tank,  electPie  attach- 
oent  and  warraDted  perfect  reiMilr.      Buying  same  bind  ol 

re,ge  with  two  seatB. 
D*  W,  BYERS.  M.  D.*  12  Rutland  Sflttare,  Boston,  Mass. 


DeeliiDg  *  larger  carriage,  roy  HaynM-Apperson  plfasure 
>haetoD  is  lur  sale.  Carriage  in  perfer't  running  ordtr  aoti 
learly  new.     laspocttou  may  be  had  at  any  Hmer 

CARL  L.  BAUMANN,  Dayton,  Ohio. 


FOR  SALE. 

Haynes-Ap person   giisollae  surrles    (improved)   and 
■ndUion.    Can  b*  seen  runoitig 

HAVANA  AUTOMOBILE  TRANSFER  CO., 
Cyrus  Cxittiit  &.  Soaa.  2i  R.  Rr  Place,  Newark,  N.  J. 

FOR  SALE. 

1900  WiDton  !n  flue  i>ondltioti.  Ready  for  Immediate 
iBllrory  and  use.  Can  be  aeen  and  tried  In  New  Turk  City. 
JwTier  aells  tft  buy  a  two-eeated  Winton. 

DU  BOIS^  AUTOMOBILE  AGENCY, 

220  Broadway^  New  York  Qty, 

p  FOR  SALE. 

Dae  WintoD  Motor  Phaeton  purchnMd  last  falL  Run 
t»QUt  1400  miles.  In  strictly  firBt-ciaB»  condition  and 
elter  runQing  carriage  than  new.  Has  special  power  motor 
Md  gv*.Tti  for  high  ipecd.  Have  made  at  rate  of  over  30 
lilci  an  hour.  Has  some  new  improvements  not  on  any 
thcr  carriage.  Has  climbed  30  per  ctnt.  grade  actual 
BcasurementS'.  Unt^uestioaably  one  of  the  very  bc9t  car- 
iag;et  made  by  the  company.  Tbis  is  the  second  Winton 
arrtage  1  have  had,  and  as  I  have  or^lered  a  new  carriage 
aA  only  need  one,  I  will  sell  this.  This  is  a  "snapi"  at 
»900.  ca.*b.      Address 

O.  B,  E.,  care  HORSELESS  AGE, 

\UTOMOBILE  FRAME  FITTINGS 


I 


Complelc  Set!  ot 

Tne  "DQEW"  &TEEL  CA$TING» 

Ib  the  Roush  OT  MBchiaedi        Write  for  Prices  aod 

□«AcriptLon, 


J.  V,  COVERT 


LOCK  PORT,  N.y. 


Of  electric  charging*  Htorage  and  repair  stations  In  New  York 
City  and  throiighout  tlie  couiUry  where  storage  batt9rii?8  for 
automoljilei}  can  be  '-harged.  Tlila  Information  isdeBirnd  for 
piibUeation  tn  the  Club  Boob  of  the  Automobile  Club  of 
America,  about  to  be  Issued,    Addrees 


\kU  YOU  aET  US  NEW  SUBSCRIBERS  ? 

Any  of  our  subscribers  who  are  willing  to 

k solicit  subscriptions  for  The  Horseless  Age 
from  their  fellow  townsmen,  are  requested  to 
communicate  with  th€  Editor. 


S,  M,  BUTLER.  Aat.  to  th*  Secretary, 

95  Liberty  Street,  New  York  Oly. 


FOR  SALE. 

This  umuuracLurlng 
property,  with  4;^ 
lC^Bs^  situated  In  the 
Pittsburg  maiiufac- 
turlng  district.  The 
cheapest  place  on 
earth  to  make  any- 
thing-. Will  divide  to 
suit  buyer.      Addreaa 

MILTON   L  BAIRD, 
Pitloburg,  Pd. 

AUTOMOBILE  RUNNING  GEARS* 

FOR  THE  TRADE. 

We  Make  Two  Styles 
Complete  with  Springs 
and  Wood  Wheels. 

WRITE  FOR  PRICES. 

H.  F.  BOBBEIN  &  CO.,  •^ll'S!l^''JtSr 

Working    Blue|)rint» 

Of  a  3  I1*P*  Jacketed  fia&olfne  Hotor. 

Every  nec^'B&arj  dimeuelon.  N^in*'  slioet^  oT  drawings, 
mostly  lull  size.  This  motor  waa  r^ci-ntly  det^fyned  by  one  of 
tho  leading  gasoline  motnr  vehicle  inventors  in  this  conulry, 
and  we  ofTyr  the  prints  by  special  arrangement  with  him. 
Price,  postage  prepaid,  $5.00. 

Our  dust-proof  dlEfereutial  gear  U  now  ready  and  In  atook. 
CornpoBi  thio  bevel  gears,  steel  pljiioua.  Any  size  aprocket  fitted. 

Auttimoblle  frame  fittings  in  Btofkt  ao(J  ready  for  deliverj, 

P.  J.  BERLO  &  CO.,  m  Tremont  St.,  BOSTON,  MASS. 


THE     HORSELESS     AGE 


Vol.  G,  So.  IR 


Gasoline  Bicycle  M otors 

Ooraplpte  Seta  CaeUn«3  Wiib  Full-SiK*> 
Working  DraTrlnps. 

ROUGH  on   MACHINED.  ALftO  FINISHED  MOTORS. 

LOWELL  MODEL  CO.,   box  19j   LOWELL,    MA5S. 


Engines  and  Boilers... 

VIH  Valve*  (both  union  and  plain  ends),  Inject- 
ors, Gasoline  RegulatorsOmprovcd  type),  Water 
Regulators,  IcnprO'Vtd  Glasa  Gauges,  Globe  and 
Check  Valves,  Water  Relief  Valves  for  Cylim- 
ders,  Steam  Gauges  and  Safety  Valves^ 

LOGKE  REGULATOR  GO.,  Salem,  Mass. 


SPECIAL 


TUHNEO  METMl  PARTS  FDR  AUTOMO- 
BILES. Mad6  fa  origr  from  sketch  or 
aamph^        -*    :     ;     ;     :     :    :     .-    :     .- 


DODGE    JHACHINE    SCREW    CO., 
BOSTON. 


Seamless  Cold  Dfawn  Steel  Tubing, 
Shells,  Cylinders  aitd  Tanks, 

DROP  POROINQS  AND  «TECL  ATAMPINCB. 

JANNEr,  STEINHETZ  t  CO.,  Draxil  Building  Pblladalphla,  Pi. 


For  AIp,  Oa*.  Stesjn,  Am- 
taenia,  or  fltittii  uador 
prBMTlTB  uid  explofllTM, 

^~l^e&iiileeB  Steel  Tett- 
M  Tftnka  of  l^ucdrf 
I>luiieten. 


Volume  I,  No.  1. 

pAETlES  having  copies  of  the  November,  1895, 
*  number  of  Thb  HobsEless  Age,  which  they 
are  williag  to  sell  or  exchange  for  later  numbers,  are 
requested  to  comm^unicate  with  the  publisher. 


Rawhide 
And  Fibre 


GEARS 


COMPENSATING 

GEARS  FOR 

DIFFERENTIAL 

DRIVE, 


•  -f  CKSX3QOUUUI>-«J>:»^C«^KK#:>:<ipcjrC  tXXXm 


IRON    or   STEEL    SPIRAL   -nd    HERRINaBONE    QEARS. 

New  And  tmnroved  DRIVE  CHaIM  with   hardened  riveti  an4  atecvca. 

SPROCKETS,  S^Tl^EL  BALLS  ol  v»rtOHit  dlameltiri. 

BOSTON  GEAR  WORKS, '='lolHS^r-"^%r 

Any  of  our  subscribers  who  are  willing  lo  solicit  subscriptions 
for  The  HoRSJfLEss  Ace  Irom  ihtii  leJlow  townsmen  are  re- 
quested to  communicate  with  the  Editor,  as  we  are  desirous  of 
ciLlering  into  busJnc&d  relations  with  such  paflies. 

Subscribers  who  are  willing  to  act  as 

LOCAL  SUBSCRIPTION  AGENTS 
for  The  Horseless  Age,  on  a  comtnission  basis,  are 
requested  to  communicate  with  the  Editor. 


i  There  is  no  dry  battery  equal  to  ouf  ECLIPSE    I 

I  for   eNClNE    IGNITION    purposes;    size   9 

t  6"x2^i"i7^", voltage  t^.  Wcsolicitacompar^   \ 

3  ative  test  with  any  other  dry  battery  to  be  had.     | 

i  Me*  EiCBlsior  Drj  flatlenf  Hantifictory, '"*  «'«"*^^*i-rt^  I 


>  mxxx-iacMjfixia  jo  iEjr"£HCk>  *. 


J>'l3Xi»jlJI>K 


...ASHTON... 

Pop  Safety  ValTM,  Cylinder  Relief 
Valves,  Steam  Gauges,  Autamatic 
Water  Gauges  and  Gauge  Cocks 
for 

STEAM  VEHICLES. 
THE  ASHTON  VALVE  CO.,  271  Frsnklin  St.,  Boston,  Mau. 

Ltberlf  Street,  N(w  T«rt[. 


BMttCHES. 


fl2l 
•1  A\2\^  Fllbarl  S1r««l.  PhJtadaJnhlft. 
Ul8  *-■--  "---*    ""' "■ 


18  tall*  Sl»*t,  Dhlciaa*  lli; 


Graphite  Lubricants, 

AU  KINDS.  ACCOKOma  TO  WANTS. 

At«cl>i  prvparAtloai  for  G*ai»  M  Electric  Uators  ftad  for  CrUQd*n«l 
Motor  EoglQca.     Send  for  Cire4lar«  uid  Price*. 

Joseph  Dixon  Crucibte  Co.,   *   Jersey  City,  N.  J. 


TH£  DOW  HIGH  TENSION  COIL 

[5    THE     BEST     IN 
THE     MARKET, 

Por  Prices  and  Particu- 
lars Write  to 

THE  OOW  PORTABLE  tLECTRIC  ASSISTANT  CO., 

21B  Tr«Fnont  Street,  BOStON.  1136  Braadwa)'^  HVM  YORK, 

AUTOMOBILES, 

Electi-lc  and  CasoMr^e, 

REPAIRED,  STORED  and  RECHARGED. 

SPEOAL  AUTOMOBILES  Built  to  Order, 
F.  A,  LA  ROCHE  k  CO.*  uih  .nd  H«d»flB  5u..  New  York. 


AUrOMOfilLEBELL 


M  anu-f  aoturers    of 

BELLS 

OF   ALL   KINDS. 

ALSO   BICYCLE   SPECIALTIES. 

Wrru-  Tor  i:auloKne  wnf  U-niluL  (.iy.j.lt  vt'AnLvil. 


BEVIN  BROS.  HFG,  CO.,  '■'*c".:r' 


WANTED.  — FW.  /,  No,  /,  Vol  2,  Nos.  j,  <5,  7,  J. 
'*  p,  /o,  and  Voi.  j,  No.  /.  A  new  number  o\ 
the  weekly  will  be  given  m  exchange  for  any  one  of 
these,  if  in  good  condition,  and  for  VoL  1,  No.  I, 
four  numbers  will  be  given  if  in  good  condition. 
HORSELESS  AGE,  American  Tract  Societj 
Building,  Nassau  and  Spruce  Streets,  New  York. 


July  11,  1900 
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TANO  AND  POWER  PUMPS  IZ^:::^ 

sC  Automobiles  and  PneamaUc  Tired  Wagons.    ..,*.. 

GLEASON-PETERS  AIR  PUMP  CO, 

MANUFACTURERB, 

WEST  HOUSTON  STREET,        NEW  YORK,  U,  8.  A. 

Why  irj'  to  stick  ihings  with  sonie- 
thifig^  that  duesn'isttck?  Buy  fNAJOR'S 
Cement^  you  know  it  slkks,  Nctbing 
breaks  away  from  it.  Slick  to  MAJOA'S 
CEMENT.  Buy  once,  you  will  buy 
forever.  There  is  nothing  as  good; 
don't  believe  the  sub»ticuter. 

MAJOR'S  RUBBER  and 
MAJOR'S  LEATHER. 

Twoseparaie  temenis — the  best.  lasist 
on  having  ihem, 

15  and  25  cents  per  bottle  at  aM  drugg^ists. 
lAJOR  CEMENT  CO.,  NEW  YORK  CITY. 


THE  JUMP  SPARK  LEADS 

OlTB  Thick 
i   Inoh  Jump  Spark. 

Welfflit,  3  lbs. 
PuteQt  Appll^'d  For. 


t  F.  SPLITDDIF,  fpieffik 

■t  Tandewaler  St.,  New  York. 


GOOD  ROADS  LITERATURE 

Send  for  a  copy  of  "A  Flea  for  Good 
Roads,"  containing  addresses  of  speakers 
at  the  recent  Good  Roads  meeting  of 
the  Automobile  Club  of  America,  and 
use  it  in  the  cause.      :       :       :       :       : 


ALBERT  l£.  »n4TTtCK, 

Chairitun, 
Good  Roadi  Cotnmittef:.  Waldorf-Astoria,  New  York. 


IN  TOUR  TOWN,  FROM  TOUR  FRIENDS, 


will  you  solicit  subacriplions  for  Thi 
Horseless  Ace  on  a  commission  basts? 
If  so.  write  the  Editor. 


Automobile  Patents 
Exploitation  Company 

UNDERTAKES; 

Th«  manuracttire  of  Automobiles  and  Motor-Cycles. 

The  exBTnination  of  Automobile  psttentBi 

To  ehI^si  Capital  for  ihe  development  of  tDveniJons, 

FURNISHES: 

specialises  to  tnake  tttorougb  examinatiotis  of  patents. 
Experts  to  test  tnoiors  and  automobiles. 
Opportunities  to  inventors  to  present  properly  ibeir 

propositions  10  conccrtis  ivilling  to  consider  and 

10  undertake  the  same. 

PURCHASES: 

All  meritorious  patents,  licensee  and  inventions  re- 
eling to  motor-cycles,  motors,  gears,  automobiles 
and  their  parts* 

AUTOMOBILE  PATEHTS  EXPLOITATION  COMPANY. 

27    WILLIAM    STREET^ 

F.  B,  HYDE,  Seoretary.  NEW  YORK,  N.  Y. 

PARSELL  Jt  WEED, 

MODEL  MAKERS,  'i:^;^:''^^'^. 

Automobile  fittings,  vaporizers,  eic,  buill  to  order, 
Working  dranring^  made  from  sketches. 
Wfll*  for  PimpKil*!.  Taltphanv,  1ES  Mtdll«n  Squir«. 

THE  FRiHKLm  MODEL  SHOP,  iVw  VorrN.T  •"*•" 

Kitts  Low  Water  Alarm 

FOR  YOUR  LOCOMOBILE. 

'^""a^'i'p^l^I''""*    KITTS  MPO  CO.,  Oswego,  N,  V. 
CAN  TOU  GET  US  NEW  SUBSCRIBERS  ? 

Any  of  our  subscribers  who  are  willing  to 
solicit  subscriptions  for  The  Horseless  Age 
from  their  fellow  townsmen,  are  requested  to 
communicate  with  the  Editor. 

WANTED. 

Special  contributors  to  The  Horseless  Age  on 
all  important  subjects  relating  to  Motor  Vehicles 
Fair  compensation.  Address  The  Horseless  Aok, 
150  Nassau  Street.  New  York. 
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THE  BATTERIES  HAVE  PASSED  AWAY;   THEY  NOV  BELONG 
TO  THE  FORGOTTEN  PAST. 


Tl>e 


i 


<<Aato- Sharker 


f> 


i 


The  Macliiiie  is  Durable. 


Made  for  Eith«r  Touch  or  Jump 
Spark. 


Has  sounded  their  death  kneJI  and  now  standi  pre-eminent  over  all  forms  of  gas 
engine  ignition ;  it  sparks  the  engine  entirely  without  the  aid  of  batteries  and  oon- 
tjols  its  own  speed  regardless  of  the  size  or  speed  of  the  tly-wheel  of  the  engine. 

Hundreds  In  use  an  all  kinds  of  ga.s  engines  iind  automQbJles.  If  saves  the 
entire  cost  over  batteries  in  one  year;  operating  expense  cannot  exceed  over  twenty- 
live  cents  per  annum- 

t^or  l^urthcr  Inlorraatlvn  AddruR  any  Hmm  Eaglat  M«nu(actuFrr,  or 

MOTSINGER  DEVICE  MANUFACTURING  CO., 

PENDLETON,  INDIANA. 


c«!^'"^* UPRIGHT  DRILLS 

Prom  a  light  Friction  Drill  to  a  42'ln.  B.  Q.  P.  P.  DHIL 

SEND  FOR  CATALOQUE- 


W.  F.  and  John  Barnes  Co., 

996  Ruby  Street,      -       Rockford,  III. 

TRANSMISSION  GEARING.. 

FOR  AUTOmOBILES. 

Two  Speeds  and  Reverse,  Change  of  Speed  by  Brakes. 

No  Gears  Running  at  Normal  Speed. 


No  Shocks. 

NEAT. 
COMPACT. 


STRONG. 
EFFICIENT. 


No.  I,  4  to  5  K.   P.,  15  Jn.  Ions,  welg^ht  35  lbs. 

CfHE  shaft  is  continuouSf  and  may  be  driven  direct  from  ihe  motor  shaft.     The  left-hand 

^      brake  operates  the  reverse,  which  is  at  slow  speed.     The  brake  flext  to  it  operates  the 

slow    speed    ahead.      The   sprocket    wheel    drives    the    axle.      The    friction    clutch    at 

the  right  locks  the  whnle  system  and  drives  it  at  the  speed  of  the  shaft.     A  pinion  maybe 

used  instead  of  sprocket  if  desired.     Lubrication  by  oiler  on  the  end  of  the  shaft,     .     -     ,     .     , 


THE  UPTON  MACHINE  CO., 

WRITE  TO  US. 


17    STATE    STREET.     NEW    YORI 


Works  at  BEVERLY,  MAS&, 


POWER*    HYDRO-CARBON;   ORDINARY  STOVE  GASOLENE. 
ONE  LEVER  CONTROLS  EVERYTHING.j«j»j*j»j».*j^>j*J»j»» 


„MiMtttAitd  CaUlcguf  Mailed  Free... 


CmCAOO  HOTOR  VEIIICLE 
COMPANY 

541  WABASn  AVENUE       .V       *%       CniCAGO,  ILL* 


BOSTON 
BALTIMORE 


PHILADELPHIA 
NEW  ORLEANS 


UliUiUiUlUiUlUiUiUiUiUiUiUiUiUMlUlUlUUllUiUlUlUiUiUiUiUiUiUiiiUiiUiUiUilllUlUiU 


POWER!    HYDRO-CARBON;   ORDINARY  STOVE  GASOLENE- 
ONE  LEVER  CONTROLS  EVERYTHING.j»>**.*J*j»jtj*j*j*jtj»*.>t 


M.lLtufttrated  Catalogue  Mailed  Free... 


CniCAGO  MIOTOR  VEHICLE 
COMPANY 

341  WABA&n  AVENLE       .\       .*.       CtllCAOO,  ILL. 


ANn    ONI  Y    steam  qarriage  to  have  a  Perf(H;t 
i-»Jii^    v^iiL-i     condeu&er.MufllerunJ  Feed  Water 
Heater. 

AND   ONI  Y    S*'**™  motor  to  overcome  all  the 
r\iiLy    \/iii.i     dJft»i3vADtages  of  the  link  motion 
for  ruveretDg,  at  the  same  time  tetaioiDit  all  the  good 
()ualtUes.     By  our  method  we  havo  21  bearings. 

AMn   ONI  Y   '^t***™  carriage  with  an  isdeetruc- 
riiTiy   v/iiLi     tit,!^  ^atfjj.  gjf^gg     -^g  g^raDtee 

tlieiu  agalsat  breakage  lor  oa>e  year. 

FtP^T    ANH    riNl  Y    Stoam  carriage  to  have  &  perfect 
I  JIVl    rt^L/    V^MLI     buroef  w'th  reiu       "' 


th  reiuovaUe  tips. 


=BAIBWIN 


AUTOMOBILE  M&INUrACTlJIHINfi  COMPA^V. 

ConnelUvllte,  Pa. 
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BALDWIN  DETACHABLE  AUTOMOBILE  CHAINS 


^*K^-,^ 


are  made  in  sizes  to  suit  the  demands  of  the 
trade.  Our  new  roller  chain  is  especially  adapt- 
ed for  light  Motor  Vehicles. 

9KND  FOR  OATALOQUK. 

K.  f  EANKItm  PBTSESON,  Sales  Agent. 
205  Iiake  St.,  OMeago,  111. 


BALDWIN   CHAIN   CO.,   WORCESTER,    MASS.,   U.  S.  A. 


j^ 


'fob  special 


ADAPTED    FOR 
STEAM  OR  GASOLINE 

CARRIAGES       (^-TH 
\4  CLEAN  ^JcVLlNDERs 

Lubricant*" 

'  SOLD  IN  ANY       C' E' H AL  L 

quAftriTY^    2ff  CENTRE  ST.  N.Y. 


CAN  TOU  GET  US  NEW  SUBSCRIBERS  ? 

Any  of  our  subscribers  who  are  willing  to 

solicit  subscriptions  for  The  Horsei-Ess  Ace 
from  their  fellow  townsmen,  are  requested  to 
communicate  wilh  the  Editor. 


2  to  2  ii.  P.  Gasoline  Motors 

<WITH  OR  WITHOUT  WATER  MCKEP 

FOR 

mmim  m  mm 

VERTICAL  OR  HORIZONTAL. 
ELECimC  IGNITION.    ::    :: 

^^I,arra  faotoTT  KoUable  Cor  erpcrlmimlal 
Work.  AbfAtyiBcf  oarrl&fabuUttoonlv 
from  own*r'B  (iniwlDBB,  Lare:?r  elu«  f« 
bearr  i'alii{;lefl  la  ociiu-§«  of  ooaatnjotloii. 

ilLTOy  AUTOHOBILE  CO., 

10-12  Clinton  Street,  Brooklyn,  N,  Y. 


Subscribers  who  are  willing  to  act  as 

LOCAL  SUBSCRIPTION  AGENTS 
(or  The  Horseless  Age,  on  a  commission  basis,  arc 
requested  to  communicate  with  the  Editor. 

Any  of  our  subscribers  wha  arc  willing  lo  soiicit  subscriptions 
lot  The  Horseless  Aae  from  iheii  JcHow  townsmen  are  re- 
quested locommunicale  wilh  itic  Editor,  aa  wc  arc  desirous  of 
enterint^  into  business  relations  with  such  parlies. 


AUTOMIOBILE    STORAGE    AND    REPAIR    CO. 

The    Horseless   stable 

Telefihone,  1271  Columbus.  57   WE&T   66th    &T«,   »t.  Nicholas  Rink  feuildlDU,    NEW   YORK. 

HouKr  Qirer  Repair  and  losprcUoa*    Bdltertn  Qiarged  and  Supplies  of  ^11  Kiodi  FumJ«hed.    TrAosienlB  Acconunoda.ted'. 

The  A.  S.  &  R.  CO.  AL'TOMOBrLE  OIL.  For  Sale  Here,      Price  per  Qallon  Can.  $[.oo. 

Facts  Hbout  Storage  Batteries. 

By  Isaiah  L,  Roberts, 

OTHER  INFORMATION  ON  THIS  SUBJECT  BY 
WELL-KNOWN  EXPERTS  CONTAINED  IN  OUR 

STORAGE    BATTERY    NUMBER,      issue   of  September   27th. 

PRICE*    10   CENTS,  STAMPS   OR    COIN. 


PJoJ^  ^^,  IQOO 
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[The  Whiton  Universal  Automatic 
Gear  Cutting  Machine. 


Most  complete  Gear  Cutter  yet  designed. 
Specially  adapted  to  the  requirements  of  Motor 
Vehicle  Manufacturers.  Already  ia  use  in  several 
leading  shops. 

Sit/O  FOB  FULL  PARTlCULAfiS  A/fO  LIST  OF  VSEftS. 

THE  D.E.  WHITON  MACHINE  CO. 

NEW  LONDON,  COiNN.»  U.  S.  A. 


The    Sherwin-  W/ll/ams 
PE  R  FEC T      METHOD 

OF       CARRfAGE      PAlNTtNG 


Perfect  Method  will  reJuce  the  time  of  painlirie  automo- 
biles 06^  per  cent.,  and  give  you  a  more  dtirable  finish 
than  your  present  s^^steia. 

ft  is  i]utcker+  cheaper  and  better. 

If  you  want  to  supply  the  demand  for  your  veliiclts 
faster  than  you  can  do  it  nov,  investigate  Perfect  Metiiod. 
It  will  help  insure  your  success. 

[t's  made  for  rush  work. 

ft'S  elastic  from  primer  tO  finJBh. 

It's  made  from  pure  material. 

It's  always  uniform.. 

It's  PetfACt. 


The  B-w.  Bicycle 
Bakihq  Enamels 

art  maVt  for 
uat  on  automatlla 
ruttfiiKg  parts. 


THE  SHERmN-WllUAMS  CO. 
PAINT  AND  OOLOU  MJtKEffS. 
Cteoelanii.   Nam  Hark.   Sastan. 
Chisa^O-      Mooiraal,    Torcytc- 
Kansas  CHi/.    San  Franelseo. 


EXPLOSIVE  MOTOR  NUMBER 


January  17th,  1900. 


LEADING    ARTICLES 


The  Hydrocarbon  Engine  as  a  Source  of  Energy,  by  Elwood  Haynes. 

General  Deductions,  by  Henrv  W.  Struss. 

The  Gasoline  Engine  Indicator  Diagram,  by  E.  C.  Oliver. 

Vaporizers  and  Carbureters,  by  Herbert  L.  Towle. 

Ignition  and  Ignition  Troubles,  by  P.  M,  Heldt. 

Coils  and  Sparks^  by  E.  J.  St<;)di>ari>. 

The  Vibration  of  Explosive  Motors,  by  Herbert  L.  Towle. 

Gasoline  and  Gasoline  Mixtures,  by  E,  J.  Stoddard. 

Multi-Cyiinder  Engines,  by  P.  M.  Heldt. 

Gasoline  Vaporizers  and  Carbureters^  by  Hekry  W.  Struss, 

Balancing  a  Motor  Carriage,  by  E.  C  Oliver. 

Explosive  Motor  Data,  by  R.  I.  Clegg. 

An  Explosive  Motor  in  Detail,  by  R.  I.  Clegg. 

72  pp.     PRICE,    lO  CENTS,  Stamps  or  Coin. 

SUBSCRIBE   FROM  JANUARY  1st,  AND  YOU  WILL  GET  THIS   NUMBER.     $2.00  A  YEAR. 


The  Horseless  Age, 


160  Nassau  St..    New  York. 
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Steam  Is  the  Best  Power  ^e  Automobiles 


sm 


Steam 
Motor 
Wa^on 

THIS  STYLE 
NO^  READY, 

OTHER 

STYLES 

TO 

FOLLOTT. 


^if>.^ 


mi 


SIfR 


yjT  HE  carriage  illui- 
^^  tf  ated  here  is  one 
that  will  satisfy  the 
most  critical*  for  in  it 
js  combined  the  finest 
carriage  work  and 
the  best  machiniit 
skill  and  worltman- 
sbip,  and  it  is  the 
most  practical  and 
satisfactory  pleasure 
carriage  one canhave. 


^m 


FOR  FULL  PARTICULARS  AND  PHOTOGRAPH  ADDRESS 


STANLEY  M/INUFACTURINC  CO.,  "»  "  "■"''■■  «^  »°'^"-  "-■ 


Goodyear 
Motor  Tire* 


IRE  manufactured  of  the 
best  Tubbcfr  made  strong: 
and  durable*  The  fabric 
is  the  stfongfest  obtain- 
able* They  don't  leak  at  the  lugs. 
They  are  GIVING  THE  BEST 
SER  VICE  jt  J*  J*  •?*  J*  Jt  J»  J*  J*  jt  J* 


TIIE 


Goodyear  Tire  and  Rubber 
Comfjanij 


AKRON,      St      ::      is 


WRITE  FOR  PRICES, 

GIVING 
WEIGHT  OF  VEHICLE 
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THE  HORSELESS  AGE. 

E.  P.  IST.EHeoLL,  EDlTOIt  XSD  PaOPKIETUH. 


^PuBL^c&TluN  Office: 
iOfEBlCAN  TflACT  SOClETV  BUILMXG.      -      130"  KASaAU  .STREBT, 
SEW  YORK. 
SuBRCiiiTTION,  FOR  Tub  Uxitep  States  Axtt  CaNUja,  $2.00 
a  3"ear,  In  advance.    For  all  foreign  countriea  included  lu  the 
Postal  Union,  *3.tH>. 
CoMML'jncATioy*. — Tlie  Editor  will  be  pleasM   to  receive 
eomniunlcatlODS  on  trade  toplce  from  any  nuthentlc  eource. 
The  corToapond^nt'B  niinae  sbould  lu  all  cai*ee   be  given    aa 
un  evidence  of  good  faUh.  but  will  not  be  pttbUabeil  It  epecially 
petj  nested. 

1^^  One   week's   notice    nnjulreil    for   dil«:oDtlauuuce   or 
cUange  or  advertE«emeDt0. 

The  HoKflELEss  ArsE,  ino  N'*iBf«uu  street.  New  York. 


I-^terr^l  nC  tlie  N«w  York  t'ont  aiRf-K  a»  mvoiLiI-clnM  matter, 

OnJicciytint  of  thf  t-xcesslre  (flufouats  churged  by  Sew  York 
baaks  on  small  checks  under  tbolr  aew  raie,  aubivribers  are 
tv*iBesteit  to  remit  by  Post  OfSee  or  Express  mon^y  order  or 
y.  r.  draft. 


A  MACHINE  AND  ITS   LESSON. 

I\  a.  recent  Issue  of  La  Locomotion  Avtowoblle  GsBtoa 
Render  drawe^  a  moral  from  tta^  d'eslgu  of  tbe  raclni; 
machine  built  by  tbe  NeBseldorfer  Wagenbau-Fabrlka- 
O^ellaclia/t,  whk'h  wait  Itliiatrnted  In  The  Ho»8e;.EHii  Aoe  oT 
Jul;*  4th.  The  bulldere  ot  tbie  Qiacblne,  In  deHcrlblng  It,  laJd 
atiwia  Od  the  la^t  tliat  tbey  had  dlH^nrded  all  eDdearar  to  Imi- 
tate the  form  or  a  carriage,  and,  Trankly  recoKnlxIng;  the  eesea- 
tlally  aie^rhaolca]  character  or  tbeir  production,  bad  worked 
with  the  single  object  of  adapting  [t  as  perFcctly  as  possible  to 
tbe  end  Id  view.  "They  are  perhaps,"  says  tbe  writer  above 
mentioned,  "the  drst  In  our  Industry  to  claim  ths  merit  of 
uaderstandlnK  that  Ho  automobile  is  not  a  carrla^^that  there 
Is  a  total  dlsalmUaHty  between  the  two,  and  that  the  former 
has  no  more  eseuae  tor  Itnltatingf  a  horse  vehicle  thaq  there  is 
tor  a  locomotive  being  built  to  resemble  a  hoTsa  or  a  railway 
car  like  tbe  old  dlll^nces  of  a  bygooe  age. 


"  I  kbow  very  well,"'  M.  Sender  contlnuea,  "tbat  Id  saying  BO 
I  run  foul  of  preconeeJved  Ideas.  But  let  tbose  who  profesd 
these  retrog^rade  views  give  me  one  serious  argument  iu  tbeIr 
behalf  and  1  will  listen  to  them.  Tbey  have  no  argument  at 
all^  but  the  single  one  ol  public  prejudice  and  accepted  custom. 

"It  follows  that  the  Atistrian  bulidersargue  like  men  of  good 
sense.  They  put  before  tbemeetves  a  program.  Vft^  desire,  eay 
tbey,  a  veblcle  carrying  so  many  men,  able  to  cover  so  many 
kilometers  without  replenishment  of  gaaoUne  and  water,  and 
able  to  attain  without  danger  a  mean  speed  of  so  many  kilO' 
metres  an  hour.  That  Is  tbe  whole  matter.  It  Is  a  mechanlea) 
problem  to  be  solved.  They  have  attacked  it.  and  now  present 
a  flrst  approxlDiale  solution, 

''It  iB  tor  that  that  I  congratulate  them.  The  automobile 
loduStry  has  up  to  tbe  present  followed  the  commotj  law  of  all 
new  InduBtrles:  It  has  been  the  slave  of  many  prejudices  and 
no  lesB  errors.  It  is  by  no  moans  elngular  Id  this.  I,ook  at 
the  old  piluts  of  the  flrst  railway  trains  built  In  England  and 
France.  The  cars  are  almost  copies  of  dl]lgenccfl,^and  the  spirit 
of  Imitation  extends  even  to  the  placing  ot  a  conductor  on  a 
special  scat  In  each  car.  To^ay  the  railway  car  le  approach- 
ing Its  final  form  as  seen  Id  the  mndeni  express  trains,  .lo  iita- 
hic  /a  diligence  !  The  cars  arc  no  longer  made  to  satisfy  the 
demands  ol  a  pretended  n'sthoticlsm  Id  Imitating  a  bygone 
style-  They  have,  IhereJore,  found  their  true  excellence  ot  form. 
Ah  to  the  locomotives,^  no  one  attempts  to  make  them  pretty, 
bat  solely  to  design  all  tbeir  parts  for  tbe  work  that  they  have 
to  do.  la  spite  of  that,  even  they  have  gained  a  beauty  which 
they  never  had  before.  It  Is  the  beauty  of  the  machine  built 
for  speed,  of  the  flyers  of  the  .Northern  and  the  Eastern  Riill- 
wayq.  the  thorougbbreda  of  tbe  rail. 

^'  I  hope  that  some  time  even  our  automobiles  will  reach  tbls 
point,  and  the  Qrst  essential  to  this  end  Is  to  make  tubals  rasa 
of  our  prejudices,  and  to  understand  Anally  that  an  automo- 
bile Is  a  machine." 

Before  dealing  out  exemplary  condemnation  on  th»  courage- 
ous author  of  tbe  above  words.  It  Is  lair  to  temember  that  be 
Ib  wrltlDg  of  racing  machines  only — machines  whose  sole  pur- 
pose 1b  "to  go  at  such  a  s[)eed  (or  such  a  dletance  with  so 
many  paBsengerfl.' '  It  is  not  In  the  least  likely  that  M.  Sender 
would  elect  the  Austrian  machine  referred  to  for  a  provincial 
tour  with  his  Family,  or  would  recommend  tt  to  others  for  that 
use^  Nor  la  It  probable  that  he  or  any  other  cbauff'tvr  waiild 
select  the  obtruelvely  mechanical  mount  In  preference  to  a  light 


d 
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ToltuFette  for  Q  flplB  about  tbe  parks  and  uuder  the  Kuaplploua 
eye  of  tiie  K^O'dnrmerle. 

But  tbe  author's  real  coutcntloti  In  eound.  A.  vehltle,  for 
wtiatcve-r  purpose,  should  Uv  clealKfied  wiLb  referem'e  to  that 
purpose  aorl  to  DOtlitnK  cls^.  Id  proportloa  tults  Qtn«Bs  for  Ita 
pnrpoee  Ouca  It  eatl«fy  th«  canoDfl  of  troe  good  tRSte.  In  pro> 
portion  as  1 1  foreakes  the  luteal  of  Its  ose  la  purealt  uf  precon- 
ceived notLune  ot  wbet  It  ^Might  to  look  Ukc,  of  untutored 
Ideas  of  prettlnoBS  ur"Bljape,"  Just  eo  sut^lj'  will  tlip  advam'o 
o[  eDllgbtenttiobt  leave  ft  a  laughfa^-atock.  The  faorse  vehicle, 
Id  lt6  ta&ny  foriufi,  la  perfectly  adapted  to  Ite  uee.  nud  uo  one 
would  wlab  to  chaof^e  It.  Cumfort,  aafet^r  and  ape^d  ar^  allki> 
required  of  tlie  modern  rAilvrajr  coaob,  aiLd  each  Is  provided  lut 
Id  fuEl  tuenaure.  And  what  man.  In  whoae  breast  the  "Song 
of  Steam  "  ever  AWoke  an  echo,  bao  looked  up  at  the  bupe  Iroa 
■teeda  tbnt  hurry  the  Empire  State  Expreae  aod  the  Atlautlc 
City  Fljerover  the  rfllfs.at  ftifee<3ftnnmatched  Id  ratlway  eDgln- 
««rlog,  without  a  ((Ulcber  puleo-beat  tut  the  tremendoDe  har- 
ueaaed  force  wblcb  speaks  In  every  flue? 

The  aatocnoliUe  le  peculiar  la  that  It  must  tw  locomotive  and 
car  Id  One,  and  oeith^r  lunetfoD  abouLd  be  ill^bted  or  couc«aled 
to  the  enbancenietit  of  the  other.  In  this  reeiiect  it  most  neorly 
reaemblev  the  trollej-  car;  but  the  trolley  car^a  retention  of  the 
home  car'e  exterior  has  beep  much  closer  than  is  poeelljle  In  the 
caw  of  the  autoDioblle.  Thi>  polDt  to  be  aimed  at  in,  not  to 
strike  a  balAcice  between  two  cooQIctlng  features,  but  to  unite 
aad  b&rmonlH  them.  The  trolley  car  found  Its  body  ready  to 
ItB  band,  needing;  only  to  be  enlarged  and  strengthened.  Tbe 
motive  power  was  put  below  (he  floor,  un  the  truck;  tbe  trol- 
ley arm  was  maunted  on  tbe  roof,  und  behind  each  dashboard 
— now  bwome  a  wiDd-ehleld  ftnd  band  rati  fiUpport. — was 
mounted  a  rontroller.  The  fomblDatlon  hilfllled  Us  purpose 
perfectly,  and  no  one  catla  It  Inrougruous. 

To  OtttUn  the  8«.me  result,  the  builders  of  motor  carriages 
will  bav«  to  forgot  tbe  hor»  carriages  altogether,  and  eoosldcr 
alrnply  the  problem  of  carrying  tbe  deilred  number  of  paeaen' 
gers  with  speed,  comfort,  end  safety,  and  witb  tbe  mtidmuni 
ot  ellort  liP  coDtrolliiQK  and  caring  for  tbe  vehicle.  Tbe  motor 
shoDld  be  placed  where  It  will  be  moat  accevalble  nudwill  abnkc 
tbe  carriage  leaat,  wblcb  la  probably  In  froDt.  Tbe  tanks,  paa- 
eeogers,  and  tranftiDlayloa  gear  will  then  give  tbe  necesBary 
traction.  The  wheels  ahonid  be  anoall or  larg?, according  to  the 
nature  of  the  road.  The  body  should  be  as  low  as  poaslbte,  to 
permit  of  high  speed  and  sharp  turus  without  upeottlng.  It 
should  be  DO  disgrace  to  £bow  tbecoollng  tubes  if  thereby  they 
can  be  made  more  efflcleut.  Machinery  should  be  covered  from 
dust  eo  far  as  possible,  but  the  sUKgeatliiu  ot  Ita  presence  Is  not 
a  blemlfh,  and  should  not  be  so  regnrded. 

American  bulldere  have  made  great  and  striking  progress  In 
the  last  four  years,  In  tbe  ellmlDatloD  of  freak  machines  and 
th«  settling  down  to  aouud  mt^hanlcal  principles;  but  the 
present  American  defllgna  are  likely  to  undergo  much  modlSca- 
tloEi  before  they  become  standard.  It  Is  worth  remcTubertng 
that  lour  years  ago  tbe  French  and  German  builders  wi?re  pro- 
ducEag  designs  very  like  the'  American  deslgna  of  to-day,  and 
the  present  radically  different  ones  repreeent  the  survival  di  the 
httest. 


AUTOMOBILE    INFLUENCE    AFLOAT* 

THE  power  launch  rejjatta  or  the  H#lice  Club  Is  prophetic 
of  tbe  revolution  destined  to  be  wrought  In  launch 
d*«lgD  und  powering  as  a  result  of  the  rtflDeroentfl  lu 
weight  and  speed  introduced  by  veblcjie  motor  builders.  For 
bouts  of  the  same  sUe,  the  specids  attained  by  these  little  craft 
are  seldom  mntcbed  In  this  country.  The  buUdL-rs  of  launch 
etiglDea  may  well  fake  a  It-af  from  the  bouk  of  ibe  Automobile 

builders. 

J* 

ENCOURAGING    THE    PRACTICAL. 

THK  organlilng  by  a  leading  Chicago  newspaper  of  a  series 
of  comi^etltive  testa  for  motor  vehicles,  designed  to  give 
iniormattun  regarding  the  practlcjil  (luallties  of  dura- 
bility, elmpllclty  and  the  like,  Is  an  encouraging  sign  of  the 
times.  Nothing  on  so  extensive  a  scale  has  been  attempted  be- 
fore, and  tbe  success  of  the  exhJhltiou  will  mean  much  to  tbe 
Induetry. 

Ji 

LAKE  Forest,  which  Is  to  Chicago  what  Newport  is  to  New 
York,  has  been  thrown  Into  oonfualon  by  the  Invaalon  of 
Its  Qrat  motor  carriage.  The  vllfa^  board  has  grappled 
with  the  eaemy  by  paaslng  a  speed  ordinance,  and  also  pro- 
viding that  an  advance  messenger  shall  prM'Sde  the  vehicle  Ot 
a  distance  ol  a  hundred  yard  b,  to  warn  the  populace.  This  Is 
the  red-flag  law  over  again.    What's  the  matter  with  a  bell  ? 


BY   the  omlaeton  of  a  ctpberin  the  editorial  on  "The  Liquid 
A!r  Delusion  In  s  New  Form,"  we  were  last  week  made 
to  say  that  17,000  cubic  Inches  ol  free  oxygen,  produced 
from  liquid  air,  would  cost  f  1.    Aa  will  be  seen  by  comparing 
It  with  the  other  figures  In  the  context,  this  should  have  rtvid 
170,000  cubic  Inches. 

TME  JULY  EXPOSITION   RACES. 

The  Sports  ConnmlsflioD  of  tbe  Automobile  Clubde  FrBnc^e,  at 
Ita  meeting  on  June  2Hth,  decided  that  the  route  for  tbe  July 
race  of  tbe  Exposition  ehould  be  Irom  Paris  to  Toulouse  and 
return.     The  several  dates  have  been  fixed  as  lollows; 

WedDeaday^  July  "25:  Start  from  Montgeroo,  arrive  at  Tou- 
iDoae.     Distance  about  *JS».5  kLIom.  {SMG  miles.) 

Tbursday,  July  2U:    Exhibition  of  vehicles  at  Toulouse. 

Friday  July  37;  Tonlouse  to  Limoges,  about  303.0  kllom. 
(100  miles-) 

Saturday,  July  29:  Llmugec  to Montgeron, about  B82  kllom. 
(2:)rv  miles.) 

Sunday,  July  29,  to  Thursday,  Aug.  2.  Obligatory  exhibition 
at  Vinceunes  of  the  veblclee  taking  part  In  tbe  race,  Tbe  entry 
feeswlllbe:  lorvoltureSi^OOftancs;  (orvgltarettcs,  lOOfrancs: 
for  motocjcles,  flo  francs. 

Tbe  ofllcSal  claasea  are:  lat,,  motocycles  and  motor  bicycles 
weighing  less  tban  '2^0  kilos  (^50  pounda):  '2nd,  voltureites 
weighing  under  400  kilos  {fiSa  pounds.^  3d,  voIturM  weigh- 
ing over  400  kilos,  and  carrylD}$  ut  least  two  pasaengvrs  of  SQ 
average  minlukum  weight  of  70  kilos  ( 145  pounds). 

Id  addition  to  the  pri&es  awarded  by  the  Kxpoaltlon  man- 
Ojgement,  which  amount  to  47,001)  francs,  the  "A.  0.  F."  will 
glvu  broDxe  inedala  to  all  vehlcks  completing  the  course  at  ■ 
mean  speed  of  40  kllom.  per  hour»  and  silver  medals  to  those 
averaging  00  kllom. 


July  18.  IflOO 
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THE  INTER  OCEAN'S  AUTOHOBILE  EXHIBITION- 

The  roUovrinK  J&  the  prellmlnnry  program  of  thti  "Interua- 
tJoaal  Automobile  Exlilhltion  aijtl  Kace  Meet."  organised  hy 
theCMcajco  Int^vr  Oct^Au,  anrl  to  l)e  bokt  Id  tbat  city  during  the 
wwb  (rom  Sept.  18th  to  22Dd  iDclueiv^.  It  \a  by  lar  tli«  most 
ainbltimis  thlb^  of  ltd  aort  jet  Atteaipted,  and  wtH  doubtlesa 
attract  lijternntloDal  atteutlou.  Time  aualprot^ruin  will  appear 
in  our  next  iMue, 

Ou  tbo  opening  day  there  will  be  a  ^feneral  parade,  with 
atandlog  and  moving  exhibitLonJB,  when  the  general  public  will 
ix  allowed  to  examine  the  veblclee  la  and  tmt  uf  the  buildLnga 
and  ride  In  lliem  In  tli«  parks,  frliiffi  will  be  ^Iveti  to  thu 
niatiulacturer  pre<teutlng  the  grealeat  number  cif  pr&Cticoi  de- 
etgDS,  and,  McoDd,  to  tbe  manufacturer  havlnni;  the  greatest 
DDmber  of  automobiles  In  Hue.  A  BpecluL  prJxela  offered  for  the 
most  practical  deelgD  of  wagod  lor  K«&«ral  purposes. 

On  tbe  aecpnd  day  will  commentie  tbe  teuts  for  jfeneral  prac- 
tteaj  utility,  All  dltferent  forma  at  power  will  be  claaaed  to- 
gether aad  Teblclee  of  each  different  rating  of  power  will  be 
awarded  liotinrs  and  priies  Id  totnpetltlou  only  witb  vehicles 
ul  like  slee.  The  vehlclt-e  entered  for  practical  utility  must  be  of 
vtMidard  deelgn,  canst ruirtlou  and  eiiuipmeut,  ae  regularly 
catalogued  by  eaeb  manufacturer  for  Bale.  In  testa  of  practical 
utility,  eaeb  manufactarer  will  be  allowed  to  eater  tliree  vehl- 
dee,  as  follows: 

One  reblcle  carrying  two  people,  as  operated  by  the  owner  of 
the  vehicle. 

One  vehlcte  carrying  four  or  six  people,  aa  operated  by  owner 
or  servants  In  Uvery. 

One  vehicle  as  designed  lor  commercial  or  merchandise  den 
JI»ery  purposes,  carrying  a  load  of  not  less  than  1,000  pounds 
with  driver,  nor  more  ttiao  2,500  pouuds  with  driver.  The 
award  to  be  In  ratio  of  load  and  weight  of  Toblcle. 

Intwtlngtbe  practical  manipulation  of  vebJclra,  a  Series  nf 
dummy  Agures  wtU  be  Introducwi  on  the  tracks,  which  will  be 
coQBtantly  shifted,  some  remaining  permanent,  as  the  Tehlcles 
pa48  throuj^li  them,  causing  fretiuent  and  sudden  stops  and 
turtU&gs  to  show  the  safety  of  tbe  vehicles  In  crowded  thor- 
ong^hfaree,  and  the  dexterity  which  may  be  attained  by  any 
iDtelligent  operator.  There  will  also  be  provided  a  aectloQ  of 
eitremely  rough  and  uneven  road,  with  mud  and  chuck  holes, 
country  road  ruts,  logs,  stones  and  obstruct  tone,  requiring  short 
etopa  and  turns,  and  lucluding  both  up  and  dowu  grades,  cor- 
fenponding  to  country  roads  and  city  streets. 

In  these  teats  tbe  following  ratios  o1  polDta  will  be  estab* 
lisUed  e-,9  wlanlng  values: 

.Sp«ed,.,. 20  points. 

(Above  to  be  delermlned  oo  a  6-mlle  mh).    (See 
200  mile  race). 

El^ance  of  carriage  design  and  practlcablliCy 30        " 

Best  arrangement  of  brake  and  control  of  speed. 30       " 

Beat  climbing  of  grades 20       " 

Beat  and  surest  safety  devices  for  operating  vehicles 

on  either  grades  or  level................. ^10        " 

Beat,  jMmp lest  and  moGt  easily  acceeelble  mecbiiDlcal 

construction 10       " 

There  will  be  a  hlll-cUmbtng  contest,  also  a  contest  on  an  In- 
cllae  end  decline  grade,  and  a  heavy  draft  content,  open  for  all 
heavy  draft  motor  trocke  bulH  for  cninmerclnl  liauling,  In  this 
contest  the  'Qliowing  ratios  of  points  will  be  established  as 
wlnniDg  values: 

Construction 20  points. 

Power... , ..,., ..,.,20        '* 

Carrying  capBCltr 'JO       " 

Design 20       " 

Control... .,20       " 

After  declsloas  have  be^n  rendered  on  tt^ts  coveted  hy  above 
rulings,  the  prlie  winners  of  each  class  will  be  aljoweil  open 
cODipetlUuD  ou: 


Carriage  defllga  lor  general  practical  utility 30  points. 

Easiest  manJpulatlOD .,,,,.„,..,,...,,..,,,..>,,,..,. SO        " 

Safety  and  emergency  devices , 20       " 

Cost  of  power  per  tan  mile ....20        " 

<  Per  ton  mile  to  include  complete  weight  Of  vehi- 
cle and  poesea'cerd  ae  well  as  any  additional 
load  tbat  may  be  carried. ) 

The  eoBt  of  electricity  will  be  based  at  four  cents  per  kilowatt 
hour,  and  the  cost  of  gasoline  or  oil  will  be  based  on  current 
market  price  per  galloa. 

In  entering  machiites  for  nil  tMts  of  a  practical  nature, 
manufacturens  will  be  Obliged  to  give  the  normal  rated  poA^er 
of  e«fh  vehlciej  and  a  special  prl«e  will  be  awarded  for  the 
greatest  range  of  useful  powerobtalnabie  above  and  below  the 
normal  rating. 

Without  reference  to  power,  one  prUc  Wilt  be  uffererl  for  tbe 
mo»l  original  conception  In  an  automobile  as  regards  modlfl- 
catioDB  and  changes  In  carriage  design  that  will  etlU  leave  the 
vehicle  acceptable  and  practical. 

Four  races  will  be  given,  In  which  speed  alone  will  count  for 
100  points.  Thte«  of  the^e  will  be  of  20  miles  each  for  steam, 
electric,  and  gasoline  vehlclea  respectively,  followed  by  a  40- 
mllo  race  between  the  winners  In  each  class^  Any  dlsabHng  ol 
a  vehicle  during  a  race  will  diaqualify  It  for  further  participa- 
tion during  tbat  race. 

There  wlU  be  a  200-ttille  free-for-all  fast  track  race— lor 
owners— tarrying  four  grown  people:  also  a  :^00-mllo  track 
race,  carrying  two  people. 

A  novel  feature  of  the  exhibit  will  be  a  mall  race.  Four  mall 
boxes  will  be  pEaced  at  equldistabt  points  around  the  race 
track  and  ten  miles  will  be  run,  mabing  forty  stops  jn  all,  id 
collect  mall.  Each  driver  will  be  obliged  to  stop  at  each  mull 
box,  uabitk  the  box,  take  card  from  same,  and  lt>ck  again.  An 
additional  prise  will  be  given  for  the  design  of  mall  wa^un 
which  shall  be  the  most  practical  and  best  adapted  to  the  col> 
lection  of  ttiail  from  street  boxes. 

There  will  be  a  .'iOO-mlle  smooth  track  road  race,  free  for  all. 
to  be  run  the  fourth  day  commencing  nt  S  o'clock  a,  m.— 100 
points  for  apeed.  While  this  race  Is  In  progress,  exhibition  per- 
foraaueesi  will  take  place  on  Inner  circle. 

This  will  he  followed  by  an  niitomoblte  trausfer  express, 
which  shall  be  run  five  milea,  taking  a  swinging  bag  from 
SQBpoaded  hooks  at  tour  points  around  the  track  without 
stopping.  The  man  coming  In  first  with  20  of  these  bags  will 
be  awarded  first  pHze  .  This  test  will  be  open  to  any  and  all 
classes  of  vehicles. 

A  special  gold  medal  will  be  awarded  the  operator  ol  vehicles 
<of  the  commercial  and  catalogue  type)  who  performs  tbe 
greatest  number  ol  difficult  tests  and  practical  movements. 

To  demonstrate  the  merchandise  delivery  wagon,  a  race  of 
three  miles  will  be  run,  having  eight  citations  ou  alternate  eldes 
of  the  track,  at  euch  of  which  must  be  left  a  package  weighing 
not  less  than  20  pouoda.  Each  wagon  will  be  allowed  n 
driver  and  asalatant,  as  la  the  uburI  practice  on  HUcb  wagobf. 
In  this  teat  the  wagnn  shall  not  be  retgulred  to  come  to  a  full 
stop,  tbe  driver  and  assistant  operating  together  as  beet  tbcy 
can.  hut  the  wlnnlog  vehJcle  m«Ht  arrive  at  tbe  HiilMhlug  point 
with  all  packages  delivered,  and  driver  and  assistant  Id  their 
respective  places. 

After  the  races  are  over,  a  grand  prize  of  fl,o00  will  be 
offered  to  the  most  vahrablc  Invention  In  automobiles,  that 
shall  have  been  practically  demonatriated  during  the  week  of 
the  exhibition. 

Among  tbe  novel  features  on  dally  exhibition  will  be  the  fol- 
lowing: One  paasenger  vehicle  will  be  given  nn  eighth  of  a  miio 
start  of  a  second  vehicle.  The  latter  will  ovcrtaketlu!  flrnt,  aiul 
a  complete  cxclianKe  will  be  made  of  haiiKiigi?,  ifrl vers,  and 
passennerB,  with  vehli-len  running  at  full  speed.  Thiti  Is  consid- 
ered one  of  tbe  moet  difllcult  Tenid  in  nutomobiJe  driving.  The 
award  wUI  go  to  (he  vehicles  making  theexcbange  while  at  tbe 
hll^heet  rate  of  npeed.  Thi^  will  be  imiuedlately  followed  by  a 
raee  or  atilpmohlk'B running  bBckwiinlnrif  fullt^peHl  nf  one  mile. 
Tlie  latter  race  will  be  open  to  any  and  ull  kinds  of  vehleJe*. 
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AUTOMOBlLISn  AT  THE  PARIS  BXPOS(TION.-JI, 

Bv  P.  Bl,  Ueldt. 

Toufand  &  Cte,  of  Havre,  havb  B.  veblcte  cihEbite^l  at  VLn- 
ceuDM,  which  Is  provldeil  with  &  doiib£e-cyMnr1«r  balanced 
motor,  with  shales  rntatlnj;  En  o^i^pnBlte  dlrectlous.' 

The  Society  loduetrlelk  d4«  Teletjhonoa  of  PfirEa  ahow  one 
Tehlole  nnd  a  aqmber  of  Diotora  ol  tlielr  couBtrutrtitin.  The 
CDDtDrB  are  douUle-cjIlnd&r  machlnefl.  The  two  crLlmJere  b^^lnft 
placed  Qt  00^  toward  (sach  other.  Both  plAtooB  wurk  on  tbe 
■amecraok  pfa.  The  firm  mQliufacttlrea  one  6-li.  p.  water- 
coo]cid  motor  for  road  Teblclee  niic]  one  3-h  p.  air-cooled  motor 
forU^ht  rehlclM  fvolturettefi).  The  fornier  has  a  bore  of  90 
mm.  (3.6  lacbee)  atid  a  etroke  of  HO  mm.  ( 3.2  lacbee),  and  the 
latter  a  bnre  dI  TO  min,  (2.i^  Incbm)  and  a  fltrok«  of  37  mm. 
(3Vt  iDcbea). 


FlQ.   -1.— A   DlATHllAUU   PuHr. 

"  The  method  of  water  circulation  employed  by  tblB  voinpauy 
dcAervea  dMscrlptton.  It  Ib  Bhown  disgrammatlcally  in  Fig.  4. 
Aa  the  two  pteton«  aacend  aod  defle«nd  nearty  aliuultuneoualy. 
tb«r«  ia  tt  Binjklng  action  crimted  In  tbw  crank  caw.  TbSs  euck- 
11^  action  operatea  the  circulation  pump.  The  pump<?t>ne1itta 
of  a  chamber  formed  by  two  eastiiiK^-  The  cbiimber  1b  divided 
Into  two  eeettoQit  by  a  shwt  oE  rabb«r.  One  dI  the  wctlnoB 
ccinD«ct«  by  pipe  to  Ibt  crank  caae,  and  the  other  section  baa 
two  pipe  connect  lot]  9,  one  to  the  radiatlnfl  pipe  and  one  to  the 
Water  tank.  In  thpRe  plpee  are  plnceil  rheck  Tnlres,  indicated 
at  a  and  b.  VBLve  a  will  open  wh«D  tfiere  Is  auctEon  In  the 
chamber,  and  valve  b  opens  when  therelHprcBsure  In  thecham- 
Iter.  Now,  when  the  platone  ascend,  thtr  air  in  ttie  crank  euae, 
nud  canaeqapatiy  in  that  part  of  the  pump  phamlter  which  Is 


*  See  TuE  UannELRKH  Anr.,  lunne  iiT-Tuly  11,  pp.  1T-1)>. 


(Onnected  with  It,  \u  rarefled.  The  rubber  she^t  will  bulge 
toward  that  aide  of  the  chamber  whii-h  la  con  netted  with  the 
crank  caae.aivri  water  will  flow  Ento  theotherpart  o(  the  pump 
chamber  by  way  Of  vaEve  a.  Wb^n  the  pldtonn  descend,  ibe  air 
In  the  crank  case  U  f^ompr^aed,  and  Us  presHure  againat  the 
rubber  sheet  causes  the  valve  a  to  close  and  valve  b  to  Open, 
through  which  latter  the  water  flows  to  the  radia  tl  ag  coll. 

Ordinarily,  the  cooling  or  radiating  plpee  are  bv-tit  back  and 
forth  and  placed  En  front  of  the  vehicle.  Tbe  Socl^tA  Indaft- 
trlelle  forma  thw  plpee  Into  a  coll,  of  eunalderable  diameter,  and 
placee  li  over  a  flexible  coupIlaK  connectlug  the  engine  and 
Intermediate  Hhafts.  Thin  poupIEnK  baa  faatened  to  it  a  number 
of  fan  blades,  which  aiEr  Up  the  air,  and  thua  promote  tbe  heat 
radiation. 

The  Bnudler  votturette,  lUuBtrated  berewltli,  la  an  example 
of  aonie  of  tbe  lEtE ht  vehicles  constructed  In  Franco.  It  wetg'hs 
about  440  ponnda,  and  is  e<]i]lpped  with  a  Jt-b.  p.  water-cooled 
De  DloQ  motor.  The  body  la  In  the  form  of  a  aplder,  and  eeate 
two  ftersoDB.  The  makers  atnte,  however,  that  they  will  put 
on  a  detachable  rear  aeut  lor  a  third  iwrson  If  dealred.  The 
vehicle  haa  three  forward  speeds,  but  no  reTerse.  The  motor  la 
placed  In  front,  which  Is  tb'O  modo  of  construction  adopted  by 
tbe  majority  of  bnllders  In  France.  The  traDsmlselon  to  the 
drIvEngiaxle  iB  by  means  of  bevel  gears  and  a  shaft  runnlnf 
lengthnlae  of  tbe  velitcle,  and  cnnnected  at  Its  ends  by  meana 
or  nnivtiraal  coupllnga,  tboe  dispensing  with  tbe  uanal  cbalne. 


FlO.  8.— HULT  BOTABV  ENOIKE. 


The  same  Qrm  niakee  a  kII]]  lighter  vehicle,  weighing  oaly 
aao  pounds.  This  veblcle  peiMa  two  pernona,  and  la  operated 
by  a  2'*%-h,  p.  De  Dion  air-cooled  motor  It  has  only  two  aiwed 


Km,  0. — SBimos  of  Hilt   rnxABV  Ekuimk. 


Fia.  7,— Settio?!  ok  HrLT  Rotaiiv  RMiiKK. 
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The  A(?C[0bijlag(^t  Brciileruu  Hults  ItotaLliiD&tingiiiHBhiD," 
Stockboira,  Sweden,  (?:5hIliltB  Ore  rotary  engliifH,  two  *>t  which 
are  driving  djuflmos,  while  une  teverelble  etigltie  Is  eapet-InHy 
iQteDfled  forautomobnes. 

From  the  drawlTi|i3;8.  Fig.  R  nnd  7,  tbe  arrangement  of  the 
parts  and  tho  mode  or  operntton  will  fie  underatooil.  Flaw 
rotai7  platon,  fftflteneil  t«  th"  hollow  slmft  A.  The-ahaftA 
pests  On  two  crowns  or  «l«stle  (Unllo*v}  rnliHrH  B,  The  c^'lln- 
der  C.  placed  eccentrlcalJy  with  repflrd  tu  (lie  platoii,  le  Bup- 
porfced  in  n  similar  manner  by  the  roliers  E.  I'JBton  F  In  Its 
rotary  motion  carrlea  along  cylinder  G,  owing  to  tiiefrictkui 
at  tbe  potnt  oi  contact  J;  tb^ae  two  partv  ha've  tb^retor^  the 
same  clrcamfereDttal  velocity.    The  presBure  of  contact  at  J, 


tbrough  the  enveloping  ca.Be  before  exhaufltlng'lntolttie  con- 
deiiBcr  or  Into  the  air, 

The  automobile  ODKltie  abown  bae  a  capacity  o(  8  b,  p.,  and 
wcIkIih  1:^5  pounds.  The  steam  confMimptlao  per  h.  p.  hour 
runnltig  nun-conrleDslngon  l.lOpoundfl  preBaure.Iti  stated  to  be 
40  poundB.  The  epoed  of  the  engine  i»  8,000  reve.:per,'mln., 
nntl  ItK  extreme  meflaureinentB  are  19  iDchee>  ICH  incbw  s 
12.M  laches. 

OI  IheKrHSger  elretrtc  vthlclee  three  are  to  be  seen  at  the 
epace  ol  the  firm  raanutecturlng  thero,  and  eouie  mare*are  ei- 
hlbited  by  carriage  builders  In  the  carriage  depflrtmeot  at  the 
expOSttJoD.  Themalq  fc'ature  of  these  vehkhiA  Is  the  m^thodi  of 
attaching  and  gearing  the  motor,    Tbe  steering  knuckles  are 
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if-l-";. 


Fro.  5.— TbB  BlVSIER  VolTlfHETTE. 


betweea  piston  and  cylinder,  can  be  regulated  at  will,  and  this 
Jiolnt  can  therefore  be  kept  perfectly  steam  tight. 

The  Bt#am  enters  by  the  hollow  abalt  A,  passes  tbrough  tbe 
channel  H,  and  acts  on  the  «|lde  0+  flret  with  lull  preseure  and 
afte'rwardft  by  eipanslon.  The  arrows  indicate  the  direction 
of  the  motion.  Alter  a  cnmplete  revolution,  when  the  slide  O 
|a  at  tbe  point  nl  contact  J,th«  apace  between  piston  nnd  cylin- 
der la  fliled.  with  Kteam,  having  perrurmed  its  work.  As  soon 
B8  tbe  slide  passcQ  the  line  nf  CO^itaet,  the  steam  begins  to  ex- 
bRDSt,  by  way  or  the  eibnost  cluiniieE  I.  while  on  tbe  other 
aide  of  the  slide  the  uewly.entoring  steam  acti  with  full 
preRsure. 

All  tbe  working  piirta  of  the  eDglne  are  endosed.  The  lubri- 
cating oil   la  carried  along  by  the  Ateam   wblcb    passes   all 


provided  w^lth  nn  arm,  to  which  the  motor  la  fastened.  In 
some  cases  the  motor  is  placed  directly  on  top  of  tills  arm  and 
Is  fastened  rigidly,  and  In  some  cosee  it  U  spring  suspended,  a 
flat  eprlDg  rigidly  attached  to  tbe  arm  on  the  steerfog  knuckle 
supporting  one  aide  of  the  motor,  the  otber  Aide  Is  plTOtljT  at- 
tached to  the  knuckle  arm.  This  arranirement  adnilta  of  « 
Blight  motion  of  the  motor  in  starting,  and  when  applying  the 
electplv  brake,  and  thus  reduces  tbe  shock. 

The  motors,  of  which  there  are  necessarily  always  two,  are 
direct  iy  geared  to  the  frout  wheels*  a  steel  pinion  on  the  motor 
shaft  engaging  with  a  hard  Abre  gear  wheel  on  tbe  hub  of  the 
driving  wb^'^l.  The  ruotors  are  four^pole  niachlnos,  and  are 
entirely  enclosed.  A  special  casing  covers  the  commutators 
and  bniebee,  and  as  there  Is  do  bearing  on  tbl«  «nd,  tbe  cose  Ifl 


reat  recnperatloii  at  10  volta.  T  and  H.  Moderate  epeeda,  and 
used  toe  moatitlri^  graded.  0.  RecoperatioD  at  30  volte.  10 
actdll.  Blshspwds. 

PATTERN  HAKINQ  FOR  QASOLINE  MOTORS-l.* 

By  W.  O.  Amthonit, 
Tbe  aubject  of  pattefu  making,  as  connected  with  mot^or- 
vehlcle  conBtnictlon,   wMlo  eurcty  a  most  Important  one,  la 
aeldom  If  ever  touched  upon  fn  literature  deTOt«d   to  tbia  new 

Tbia  nrtlcle  U  tbs  Snit  at  n  Beriea  od  pntt^m^nialclng  for  Kmall  gntt 
engfaw.  The  »nibj«t  *IH  t>e  fuHf  covered,  anil  thoae  a1  our  aranteur 
rejulera  who  pivter  to  muke  their  own  patterni,  will  And  (hla  Miin  of 
prtkiM  mo*t  helpful  flntl  laetrnctlTe— En. 


oegAtlre  condition,  or,  aa  It  la  termed,  bacb-draft,  inuat  nercr 
exist,  lb  even  tbe  allghteet  pan  of  any  patbern,  for  tbia  will 
eure!]r  break  down  tbe  mold  In  drawlns  such  a  pattern,  tn 
patterns  having  mans  ainall  and  comparatively  deoppocketa^aa 
for  example,  the  aeual  form  ot  ribbed  cjUhderhead.  a  fair 
amoantof  draft  should  be  (jlven  at  these  parte,  even  1  tn. 
to  the  foot  not  beine  too  much  to  Insure  perfect  molding;.  Tbe 
ahrlnkaK^  of  rastlnsa,  about  Ve  to.  to  the  foot,  which  mtiHt  b« 
taken  coreof  in  large  work,  may  be  coneldered!  nesHiElbie  Id 
tbe  claaa  of  work  In  band,  for  tbe  rapping  In  removing  from 
the  mold  will  oITaei  this  sbrlnkHge.  fn  coring  parts  which  are 
to  be  machloed,  tbe  bor«  of  tbe  cylinder  for  example,  enough 
metal  ehould  be  left  to  allow  of  getting  well  under  the  scale. 


and^ln.  ot  metal  to  b«  wmoTedv  that  Is,  14  In.  troai  tbe 
dlbmeter,  w)1l  be  found  snmvlent  with  ffoot]  quality  eaqtlogB. 
Id  a  cj^llnder  to  h4ve  a  hare  of  2Vi  Idb.  flolaliDd,  tbe  core  wJll 
tberelorobe  2Vi  iQs.lndLaQaeter.  tJpoa  flat  parts  to  bemaclitDod 
tbiB  same  rule  wil]  bald  ^ooa,  making  tbe  patteru  H  Id. 
tbickerat  theportlon  tu  be  finlabcd.  Aaarole  ^reen-eand  com, 
ati  dtstlngulshed  Irom  ttioBc  formef]  !□  boxes  and  baked  In  an 
OTpn.areto  be  prcl'erred.aBtbe/aeceiaHUatfl  much  leaaworkaad 
th«re  ia  no  dauKer  o*  work  being  epolled  by  cores  being  set  out 
ot  ptace.  A  good  example  oE  tbe  superiority  ot  a  green-sand 
core  IM  round  In  tbe  Inside  of  aa  ordlaa  ey  bemUpberlcal  cyUnder 
bead. 

A  scroll  BBw  of  tbe  amateur  style  ttEII  be  found  an  almont  lu- 
dlspeoaable  tooIlD  every  portion  ot  tbis  work.  It  Is  mtictt 
superior  to  a  regular  prtttera-maker'H  saw  For  flue  work.  In 
getting  tbe  lumber  (or  pattarne  a  clear  wblte  piue  plauk,  eay 
1%  laa.  thick  or  l\^  Ins.  as  It  1b  catled,  ebou  Id  h^.  Secured.  This 
sbould  be  cot  Intfj  a  few  H  It.  lengths  and  these  ebould  be  re- 
sawed  and  drvssed  upou  both  sides  Id  a  planer  to  tblckpesees 


crevices,  holding  the  candle  horliDntally  to  racllltate  tbta 
operation.  A  drop  or  two  la  most  corners  will  auRlce.  Now 
take  a  commou  poker  and  beat  moderately,  and  the  wax  msy 
be  run  Into  all  eorners  veiry  nlt^ely,  aod  many  placM  may  be 
reached  In  this  way  wblcb  would  be  dlfflcnlt  to  wax  by  otber 
methods.  Whore  a  loug  BtLet  Is  required  It  Is  perbaps  better  to 
use  the  leather  fillet  now  upoo  tbe  market  and  glue  Into  place. 
This  QtakeBi  r  neater  ami  more  uniform  Job  (or  sucb  plncea.  It 
may  be  bad  tn  manynlaes  frnm  1^  In.  up;  tbls  latter  will  be  found 
a  good,  all-round  elie  fur  thQ  variety  ol  work  In  band  la  this 
article.  Wblle  upna  the  waxing  of  patterns  a  blot  or  two  la  la 
order.  After  gluing  up  your  patterns^  before  waxing  them.  It 
la  am  exeelleiit  Idea  to  run  Into  the  rarloue  glued  Joints  some 
tbiok  orange  BhL'llac  from  the  brnah.  Tblats  an  ez[^ellent cement 
la  itseli,  but  mo^t  Important — it  being  waterprool — It  will  pre- 
vent the  entrance  of  water  iato  these  Joints,  to  tbe  obvious 
detriment  of  thii^  pattern  when  tbe  molder  wetsi  the  sand  sur' 
routulJi]g  Et  before  remOTJug  from  themold.  All  palterns  should 
tia  shellacked  carefully^and  this  may  be  coaslrterBd  the  final  step 


ninnlDg  by  i^iln.,frota  HIn.to  l^lns.  Tbe  writerhaslotindtble 
a  very  satisfactory  range  of  eiies,  covering  any  style  of  work. 

tn  gluing  work  togetfaer»  any  good  prepared  liquid  gine  iBsnlt- 
able:  probablv  nothing  wMI  etjual'^e  genuine  L«  Page's  glue. 
All  comers  or  deep,  uarrow  places  must  be  Hlletted  by  running 
with  wax  to  avoid  sticking  of  sand  In  such  places,  wblcb  tuakoa 
a  rough  casting.  The  traditional  method  of  waxlnjf  patterns 
eoulatB  Id  beating  a  knife,  similar  In  shape  to  a  shoe  kntfe,  hut 
shorter.  In  a  caudle  flame,  and  gongtug  out  a  piece  ol  the  wax 
and  lorcing  Into  the  comer  to  be  waxed,  much  as  In  setting 
glass  with  a  putty  knlle.  A  method  which  tbe  writer  has  used 
extensively,  aud  which  has  always  been  productive  of  good 
results,  Is  to  take  an  ordinary  candle,  the  variety  sometimes 
called  BpermaceU.  although  all  dealers  lu  candles  do  not  agree 
upon  tbls,  for  atone  time,  asking  tor  this  kind,  the  writer  was 
given  tbe  common  wblte  tallow  kind.  The  latter  will  not  do, 
being  brittle,  and  cracking  and  leaving  the  pattern  when  the 
samelsrappedduringmolding.  Thebiuleb-whfte caodle  Uytetd- 
Ing,  like  wax.  When  your  pattern  Is  read?  lor  waxing,  light 
the  caodle  and   let  the  melted  wax  drop  Into  the  corners  and 


In  pattern  work,  unless  we  are  to  letter  our  patterns  (or  refers 
ence.  In  whichcaeewblte  lead  paint  applied  with  a  emallcatuels- 
halr  brush  answers  very  well,  unless  It  Is  desired  that  the  refer- 
ence letters  should  ehow  upon  the  casting,  when  >^1q.  or  Vi  In. 
white  metal  letters,  to  be  bad  In  the  market,  may  be  applied 
either  with  thick  orange  shellac  or  witb  small  brads  or  pine. 
Tbe  former  method  la  m  ucb  neater,  and  l(  carefuiiy  done  La  very 
dureble- 

80  far  these  remarks  apply  to  wooden  patterns.  Braes  pat- 
terns, desirable  when  many  castlogs  are  to  be  had  from  any 
rather  Intricate  pattern,  will  be  Spoken  of  later.  Tbe  writer 
has  tried  many  ways  of  mlxlGg  shellac  varnish,  and  now  usefl 
the  common  wood-alcohol  orange  shellac,  to  be  bad  at  any 
paint  Btore.  Tbls  is  much  cheaper  than  tbe  grain  Dlcohol  and 
has  never  given  the  writer  a  particle  of  trouble.  There  are, 
howover.molderswbowlll  refuse  to  mold  a  pattern  thus  treated 
If  they  know  It,  and  who  will  Insist  npon  only  the  grain  alcohol 
BbeUac  for  varnlsbtng.  llslicuidbe  made  somewhat  tbloner 
by  the  addition  of  wood  alcohol,  or,  of  euurse,  grain  alcohol,  K 
the  higber^prlec^  ahellac  Is  uwd»than  as  secured  irom  tbe  paint 
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Bhojy.  Getierally  twocoatHuivon  plue  patternB  will  be  aufUcleat. 
The  Bret  Btould  dry  for  at  least  ten  bonni  nnd  then  t)c  rubbed 
down  with  number  0  aftudpaper  &a6  a.  s&cond  coat  applleid. 

II  caetlugia  In  iron  auil  bronw  niv  tu  hn  ha<t,  or  In  ^oy  dlK- 
Hlmllar  metals,  It  Is  well  to  bo  Indicate  upon  the  patteroB.  All 
core-prints  alioiild  be  deBl^natcd;  and  witb  split  patl^roB  tfae 
outline  of  thc^core  sbuuld  b«  rvpreaented  upon  tbe  Inoer  side  at 
one-half  ufeacU,  Thee?  little  details  help  to  arold  mlBtak«e  Id 
jBflttlug  c'tree  autl  are  wtjrtb  nttondltiK  to. 


FIG.  ^ 

Tlie  practice  followed  by  the  writer  and  In  vogue  In  some 
(oundrlcd  la  to  shellac  that  part  of  the  pattern  to  he  (n  metal, 
black  for  Iron  and  oiange  for  bronxe  or  aluminum,  reTemlnK 
these  colotu  for  the  core-prints.  For  the  bluet  aheUac  add  a 
little  lamp-black,  auy  twa  teaapaoufule  to  the  pint  of  orange 
Bhellac,  and  fltir  thoroughly.  To  keep  shellac  bruahes  soft  and 
In  good  condition  Ib  often  a  perpEexlnx  problem.  Aq  >ez>C«!l4^nt 
way  iB  to  wblttlc  the  banille  of  the  brunh  ronnd,  it  not  bo 
aUready,aQO  (it  It  tightly  Into  the  cork  nr  a  fairly  [arge-moutbed 
bottle  In  whlf^b  the  obellac  abould  be  kept,aiiiJ  tbe  brush  not 
gulte  lunching  tb«^  bottom.  A  l-ln.  flat  bniBh  la  a  very  con- 
venient alM.  Of  Cfnir«e  two  bruahee  shoald  be  bad  and  kept  lo 
their  reepaetive  jar*,  one  for  tbe  black  and  one  for  tbe  orange 
Bliellac. 

FATTKBN  FOB  i.N  AIR-COOLED  COMBCBTION-ttlAU^eK, 
Th|»  Ib  one  of  the  moat  dlffirnlt  iiattern&  for  an  air-cooled 
motor.  It  ahould  be  made  ol  tbe  bejat  wlilte  sugar  pine, 
thoroughly  eeaeoned.  Good  close-drained  redwood  Isexcellent 
tor  parts  to  be  turned  In  tbe  lathe,  but  care  Is  necessary  Jn 
velectlDg  It,  oa  coaraogralned  redwood,  which  baa  hard  flbree 
traverfilng  the  whole  maes,  la  worse  than  uaeleea  for  pattern- 
work.  We  will  sappoBc  this  comboatlon  chamber  to  be  for  an 
upright  motor,  having  tbe  vaiv?  ebamber  attached  to  it  by 
stud  bolts  and  the)olnt  ground  to  a  fit.  Thla  method  of  coo- 
strnction  Is  shown  In  aectlun  In  FIr.  l.aiid  with  slight  modlflca- 
tlons  In  the  valve  chamber  the  same  rules  as  here  given  will  be 
correct  for  making  patteroB  for  a  horlsontal  motor.  Having 
determined  upon  the  bIkc  of  the  chamber,  and  suppoaing  It  to 
be  hemlapbericat  as  ahown,  we  will  lay  out  templates  of  tin  or 
capdboard,  by  which  to  tnrn  the  Inetde  and  outside  conroctly. 
The  iQBide  should  be  described  with  u  diameter  a  trifle  In  exce«B 
of  the  finished  cylinder- bo  re.  Thfa  wlU  allow  the  piston  lo 
overrun  tbe  cylinder  end  and  tbita  prevent  wearing  to  a 
shoulder.  This  template  will  appear  like  Fig.  2,  Jn  wbleh  the 
part  AA  Is  to  be  brought  against  the  under  side  of  the  pattern 
when  Bnlshlng  (or  the  depth. 


3i.i  In,  bore,  Huppoaing  our  motor  le  to  l>e  o(  the  first  variety, 
we  will  allow  V^  In.  for  tbe  shell,  and  for  our  outside  tem- 
plate the  radius  muHt  be  1%  In.  larger.  ThlB  template  will  ap- 
pear like  Fig-  3,  In  which  the  base  line,  KB.  must  be  caiculattd 
BO  as  to  le^ve  a  proper  thickness  of  flange  around  tb«  bottom 
of  the  chamber,  aay  1^  In,  This  flange  should  now  be  sawed 
from  Ala.  slufl.  which  will  allow  a  shaving  to  be  taken  oK 
both  Hides  In  turning  It  Up.  This  flange  will  now  appear  na  In 
Fig.  4,  In  which  luge  A  are  for  the  reception  of  the  lour  bossea, 


through  which  pass  the  studs,  faatenlug  tbe  chamber  to  the 
cylinder.  In  designing  tbia  chamber  the  siie  and  lo<>at1on  of 
tbeae  lugs  ahould  be  so  calculated  as  to  bring  tbe  studs  as  close 
aa  possible  to  the  outside  or  the  cylinder-shell.  On  this  account 
tbe  rlbB  upon  the  cylinder  ninst  be  grooved  to  let  In  the  etuds, 
as  described  later  on.  The  width  of  the  flangt,  or  Its  projec- 
tion beyond  the  outride  oI  the  chamber  4heti,  as  shown  at  D, 
Fig.  1.  may  well  be  ^Ai  the  diameter  of  the  cylinder  bore,  and 
more  or  less  rndiutlng  surface  given  the  ribs  by  Increasing  or 
decwaalng  th?lr  depth,  as  at  .K,  Fig.  2.  The  hole  In  the  Bange 
should  be  made  V4  In.  less  In  diameter  than  the  final  bIm 
in  the  pattern.  Since  neither  tbe  Inside  nor  tbe  outside  of  tfae 
L-aetlng  U  to  be  machined,  no  alio WBQce  need  be  made  for  extra 
metal  and  counterbore  In  tbe  chamber:  where  it  forms  the 
ground  Joint  it  may  be  machined  out  of  the  square  corner  pur- 
posely left  solid,  afl  at  C.  Fig,  l.  This  constraeUuD,  lo  which 
tbe  flat  surfaces  are  ground  carefully  together,  the  writer  has 
found  perfectly  reliable  and  hae  never  bad  a  leaky  Joint  when 
thus  confltructed. 


The  proper  thickness  for  the  shell  ol  the  chamber  will  depend 
upon  tbe  else  of  tbe  motor,  end  will  vary  Irom  V&  In.  In  the 
fmaller  sU«s  to  about  Vi  IH- in  the  largest  slies^  to  wblch  Qtr- 
eooUog  is  succeeaTuIlT  applied,  lound  In  practice  to  be  about 


FIB.  5 
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lo  a  small  chamber  ol  title  kind  It  U  ^uGlclaDt  to  butid  up  the 
boiJy  o(  tbe  pattern  with  two  or  three  layers  oE  ^^  in,  or  ^  In, 
etaff^lupil  and  clamped  together  wLtb  the  grain  Taunlng  at 
rLisht  nng'lDS  In  adjacent  lasers.  Tbt^ae  laj'ere  Bhould  bepawed 
rounid  and  tbe  centres  aawed  vut  abuut  Vi  jd.  kssln  diameter 
than  the  finlahed  alie,  as  In  the  cuse  ol  the  fluDge,  A  acroll-flaw 
with  tilting  table  will  allow  of  their  being  sawed  od  b.  taper, 
which  Bares  aome  Ulthe  ^orb. 

Fig.  r>  BhowH  a  eectluna]  view  of  thcflangewlth  layereeawtd 
and  glued  la  place,  eliowln^  the  outline:!  of  thia  partof  the  fiat- 
tern  flnJ&hed.  alao  tiie  method  nf  fHsteDing  to  the  lace-plaUi  oj  thp 
lathe,  stJppttBling  a  regular  screw-chuck  U  not  avalfable.  Tht 
block  B,  ot  Hi  la,  or  1  in.  atuW,  Is  fastened  to  the  face-plate  bj 
three  No.  10  or  No.  12  ecnewfi,  paaalnj^  through  liolea  drlHet]  to 
tbe  plate.  This  block  la  tht^n  faced  off  straight  and  true,  and 
tbe  pattern  iBf^ntetvd  and  fastened  with  about  b]x  H  In.  brads. 
The  block  A  le  made  as  large  aa  the  lajer  below  It.  This  facili- 
tates the  drIrlDg  of  the  brads.  In  <!enteTlng  the  patterod  upon 
the  faceplate  uBe  the  point  left  by  the  dlvidera  In  describing 
A,  aa  a  galde.  Drive  a  brad  etratght  thro>[igh  this  poiDt  and 
Into  the  ceuter  point  tormert  in  turnlog  off  H.  Now  face  olf  the 
onter  aurfaoe  of  the  flange,  taking  oFI  about  9^  En.,  then  rough 
ont  the  Inside  to  the  appoxlmata  alze  and  ehape.  An  excellent 
tool  for  thlB  work  Is  made  by  Krtndlag  the  tang  of  a  10  lu.  flat 
flie  to  a  diamond  point,  as  in  Fig,  G.  The  work  may  be  nearly 
floEabed  with  thle  tool,  applying  the  template  repeatedly. 
Take  the  anal  cuta  with  a  sharp  Kouge  of  medium  elie,  say 
f  in.    Sandpaper  wJth  No.  ti^iand  flulub  witli  No.  0. 


A 


FIB.  6. 

Now  remove  the  work  from  the  face-plate  and  fasten  a  blof  k 
dl%in.  stuff  In  Its  place  with  a  few  brads.  Turn  this  block 
down,  BO  It  wlU  fit  tightly  into  the  horeof  the  Ineide  of  the  pat- 
tern. Rap  the  pattern  lightly  Into  place  over  thl8  block,  and 
fasten  by  driving  about  elgbt  Yj  In.  brada  through  the  flaugp, 
from  tbe  alden,  two  to  each  aide,  as  In  Fig.  7,  at  A.  Xow  trln] 
off  the  outaide,  uBlug  the  other  template  aa  a  guide,  after  hav- 
ing Qr»t  taken  oil  ^i  la.  from  tbe  top  of  the  dange,  bringing  St 
to  ite  fintahed  tbklineas,  Vh  Ii>-    Finish  withaaudpaper  aa  betoro. 

Now  turn  out  the  four  boHsea  fur  thr?  corneru.  Ilthestudaare 
to  b«  of  H  Ih-  diameter  these  bOBflee  should  be  made  with  n 
diameter  At  the  top  for  a  Vi  In.  hexagon  nut,  which  Ib  %  In., 
and  of  a  height  anch  that  th^^  corners  of  tbe  nut  will  clear  the 
rib  back  of  each  bose.  About  l>/i  ^Q'  bigh  wU)  answer  iu  most 
cases.  Fortheukeof  llghtnesa  these  boRses  should  be  made 
hollow  and  this  le  beet  done  by  coring  the  easting.  Th^rerore 
the  core-print  for  the  top  should  be  turned  upon  each  hose  V^ 
In,  dlametert  and  BboD Id  extend  abnre  It  at  le^at  %  In.^and 
be  glreu  more  taper  than  the  boss  ItuK.  The  centre  polnta 
haring  been  marked  upou  the  flange  lugs^  a  circle  about  U 
Id.  diameter  should  be  described  to  serve  as  a  guide  fastening 
the  boues  In  place,  after  having  driven  a  small  brad  through 
each  of  these  poluta  to  tbe  other  aide  and  then  withdrawing 
them.  This  will  serve  as  a  gnlde  for  the  (looae)  cure-print  on 
the  under  aide,  to  Insure  getting  both  prints  In  line.  Now  fasten 
tbe  bosaes  Id  place   with  gtne  and   one  nr  two  ^w-ln.    brads. 


Drill  a  Vi  to.  hole  to  each  of  tbe  eeotre  polut«,on  the  under  aide, 
to  a  depth  of  about  Vt  In, 

In  coring  these  bosBee  the  aides  ahould  be  aa  thiu  as  will  run 
in  Iron  or  Steel:  about  !^g  In.  la  thick  enough.  This  Indicates 
a  core  ft  In,  diameter  fur  the  body  ol  the  boss,  and  this  alee 
ahould  extend  to  wl  thin  t-y  in-  of  the  top  of  tbe  boas,  thie  thick* 
iieaH  being  sufllcEent  to  allow  ol  lacing  ofl  tlie  top  to  lomi  a  sur- 
face *or  the  nuta.  The  print  at  the  bottom  ebould  be  the  some 
dlnniieteras  the  body  of  tbe  core,  la  in.,  and  should  eictend 
below  the  pattern  i,i  In.  Here  It  may  he  stated  that  all  dowel 
plnS  in  loose  prints  or  aptlt  patterns  abcnld  be  juSt  loose  enough 
In  their  holes  to  drop  out  of  their  own  weights 


t^ 


G^ 


Fie. 7, 


Fig.  ti  shows  tbe  appearance  of  one  comer  ot  the  pattern 
with  tbe  boss  and  prlntja  in  place,  also  the  outline  of  the  core. 

Before  proceedliig  with  tbe  riba  we  will  consider  the  core-box 
t4ir  the  boss.  Moat  cores  lu  which  the  halves  are  not  rights 
atid  lefts  may  be  made  from  a  half  box.  Tbe  almost  unl^eraal 
practice  In  core  box  making  la  to  gouge  out  ol  a  block  by  hand 
the  shape  desired  for  amall  boxee.  A  practice  which  Is  much 
quicker,  Just  as  good,  and,  so  far  ae  tbe  writer  Is  aware.  Is 
original  with  him,  la  to  saw  out  the  parts  upoa  the  scroll  saw 


:r 


FIG. 8. 

and  glue  together,  afterward  atreogthenlng  them  by  nailing 
tbJn  Btqff  upon  the  sides,  lu  the  case  of  the  box  lor  these 
boBsea  the  I'l,  in.  core  Is  straight  lor  IVh  l^a.  Therefore  a  piece 
ot  1%  In.  BtutI  of  a  Bl«e  to  leave,  say  V4.  in.  margin  around  the 
core  Impression,  or  about  |tio.  x  U  In.,  should  be  sawed  fJUt 
aud  an  exact  eeinlclrcte  of /■  In.  radlns  should  be  deBcrlbed, 
as  In  Fig,  0,  For  tbB  top  print  a  piece  i^  Id.  thick  and  of 
tbe  same  dimensions  as  the  body  of  the  box  ahould  be  cut 
with  a  Bcniiclrcle  of  %  in.  radius;  and  for  tbe  bottom  print,  a 
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piece  of  Y4  In.  stuff  of  the  aame  outfllde  dInietiBloiie  abould  huve 
a  Bemtcird«  wlLb  i''i  iu.  radluji,  cut  aa  In  Uie  (itli«ra.  In  thea^ 
IniprvsBiaiia  lor  the  iirlnta  tfaeBemiiclrclofi  eliDUlU  l>ecut  apun  a. 
taper  to  comepoad  Iq  slie  and  eliape  wItt  tbelr  reapeirtlve 
prEotB.  Tbew!  tbree  ^lectlona  ahciulr]  now  be  glued  tojtettiPr.ftnJ 
when  ilrj  etrlpa  of  aay  ,',ia.  tUlrkne-Ba  (tbould  be  oailed  flrat 
across  the  ends,  and  then  Bimilur  strips  aJong  the  uldL'a,  nailing 
thoroughly^wlth  V^  la.  or  %  ib.  Iiratla.  The  box  compEele 
will  appear  ne  In  FiK.   10. 


riG.  9. 

FortlierfbB  V19  iD.atatt  wlMan»tv>pr.  Tbey  ehoutd  be  placed  aB 
closely  together  &«  poalble.  Their  distance  apart  will  be  llmlt- 
wJ  by  the  abllltj  of  the  molder  to  draw  the  pattern  from  tbe 
inolrl  without  breaking  It  down.  About  i^lo.  apart  between 
ceatres  at  the  rim  of  the  pattero  1h  close  enouffh,  and  at  tblB 
distance  extreme  <:are  le  necesaarr  In  ^Ivlof^  all  the  rlbe  the 
drait  neceMary  nptm  either  side  of  encb.  The  shape  to  b(>  givea 
the  ribs  should  bo  determEued  and  a  template  cut  of  tbla  &bap&. 
The  loner  edge  of  the  rlbawillorcDDrse  belaid  off  Irora  the  out- 
side templat*  lor  the  head .  A  good  eltape  for  the  outer  portion 
is  abowii  in  Fig.  11.  Between  each  bofia  and  the  outalfJe  of  the 
chamber  Bboulil  tie  Qtted  a  rlh  which  acta uiifiatay  for  the  buss. 


fl6.  lO- 

This  rib  will  appear  US  In  Fif.  1^.  After  apaclag  otf  the  por- 
tion of  the  flange  between  the  boasffl  upon  tbroo  aldea  of  the 
pattern  so  aa  to  equalize  the  epaceii,  and  finding  the  number  of 
rEba  re<iulred.  theeeebould  be  iuar1i:ed  from  the  template  and 
sawed  out  very  careluUy.  Tben  with  A  sharp  block  plane  the 
requisite  draft  sbouid  be  glveu  them.  A  conreuleDt  method  of 
bnlding  them  lor  planing  l«  to  saw  a  piece  of  Vs  In.  stuff  having 
au  opening  Into  which  the  rib  will  slip.  Natl  this  piece  to  th« 
bencn,  counter-atnklng  the  brads  to  prevent  tiulllUK  the  plane. 
Fig,  13  abowq  the  method  of  holding.  Plane  tlil«  piece  down 
with  the  Srst  rib  and  the  remaining  rlba  may  bo  guided  for 
thiclfueea  by  this  piece.  After  all  ore  planed  upon  one  side  they 
sboDid  be  pinned  to  a  dnlsh  upon  the  other  aide.  *StnrtiDK  with 
but  ^  ■□,  ato(^lt,  very  little  is  to  be  removed  anyway,  and  the 
outer  edge  should  be  made  the  tblnneet. 


The  part  to  form  the  paasoge  connectlog  the  combuatlon 
chamber  with  the  vnlve  chamber  is  nest  to  be  attended  to. 
This  part  should  be  H8  short  as  poealble.  The  outer  end  may 
be  made  even  with  the  outercdgeot  the  flange.  Tbla  will  allow 
the  vftivechamber  to  profect  beyond  the  cylinder  auBlclently  to 
be  reaches]  by  the  gearing  to  advantage.  Tbeout£lde  diameter 
may  be  the  eanie  ah  the  height  of  the  chamber  above  the  tup  of 
thcil8og4.\  ThU  piece  must  be  cored  In  the  casting,  and  tbe 
simplest  and  best  way  to  effect  thle  Uhy  twocorea  techuloiily 
known  as  "overhang"  and  "stop-off "'  cores.     The   first  corea 


rr 


FIG. It.  FIG.    12. 

out  tbe  opening,  and,  as  Its  name  Impllee,  tbe  print  for  this 
core  bangs  over  the  pattern  sufficiently  to  allow  tbe  weight  of 
*he  print  of  the  core  to  overbalance  the  weight  o(  the  part  pro- 
Jectlng  Into  the  mold.  The  second,  or  "  stup^^oft"  core  Is  for 
tbe  purpose  of  cutting  under  tbe  part  forming  the  poseage 
While  not  absolutely  neceeaary,  tltls  second  core  adds  but  little 
work  and  saves  a  few  ounces  In  weight,  beside  making  a 
neater  looking  construction.  This  cutting  u»der  fs  shown  In 
Fig.  14  at  AA,    Having  deteroulned  tbe  diameter  of  this  part' 


FIC.I3. 
we  Will  turn  It  Up,  letting  the  part  forming  the  body  of  It  be  a 
little  larger  than  when  finished  upon  tbe  patteni^and  tbe  print 
must  bemade  of  tbe  diameter  the  holels  to  be  la  the  end  of  this 
passage,  and  thli  hole  siiould  be  calculated  so  as  to  leave  1^ 
In,  on  the  diameter  to  machine  upou,  Tbe  length  of  the  print 
should  bo  made  about  the  sameas  RE,  Ptg.l.  This  print  should 


PtG.1^. 

be  turned  parallel  its  whole  length.  The  part  to  be  fastened 
to^he  core  chamber  should  now  be  sawed  to  a  curve  to  fit  the 
head  nicely,  and  gin ed,  and  when  dried  two  or  three  brod^ 
driven  In,  Tbe  phut  tor  the  stop-off  core  should  now  be  pot  lu 
place.  ThU  will  apitear  as  lu  Fig.  15,  the  line  AS  being  at  the 
centre  of  the  print;  and  tbe  whole  piece,  If  removed  w  th  both 
prints  attached,  would  appear  like  Fig,  IG^  Bllgbtdraft  should 
be  given  at  A  and  at  U,  Fig.  10. 

Tbe  core  boxes  areneit  in  order.  The  shape  of  thecorewhcre 
It  tuts  the  casting  is  sbowit  at  B,  In  Fig  l.  The  core  box  for 
this  core  requires  two  halvee,  It  being  right  and  left.  Two 
pieces  should  be  sawed  from  stuff  of  a  thickness  a  little  more 
th  'U  equal  to  the  length  of  the  enlarged  portion  of  B,  FTg.  1, 
and  semicircular  fo  section,  having  a  dtameter  equal  to  tbat 
of  B.    Two  Other  pieces  must  ix  sawed  from  atutf  to  f^ual  lu 
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tf]1ekD©»  the  length  fif  the  <!optract«i  portlou  udded  to  the 
Lengrth  of  the  prints  Tbeee  pieces  are  to  he  ,glued  tOgvlhiT,  and 
the  eDd  havtD^  tb«  larger  cure  impreaBlon  muet  be  eawixl  upon 
a  curve  the  eame  aa  the  luatd«oE  tbe  head,affer  meaBurLog  very 
carelully,  eo  aB  to  l»«ve  tb?  curbed  end  Jast  reach  the  Inside  of 
lheh<?ad,  ODe-half  the  core-bojc  will  appear  like  Pig.  17  the 
other  half  will  bave  the  trurved  eod  eawed  In  the  oppuelte 
dlrectJOD. 


FIG.    15. 

To  make  tlie  box  for  the  atop-ofl  core,  turn  11  piece  of  the 
eame  l^ngtbaod  dlaoaeteraa  tberouDdcore-iirlntupao  the  pat- 
tern. This  Hboutd  be  tarned  from  twa  ptec^a  fflu^  tog'etber 
loDj^itudJaally,  with  paper  between,  and  wheo  flnlabed  epiit 
down  wttb  a  kulfe.    This  will  g[ve<  a  half  neetloti  0I  the  print. 


'X 
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FIG.  16. 

Sow  take  »  piece  of  Btufl  of  the  tblckneas  XX,  in  Fig.  If.,  and 
■aw  a  nemlclrcle  from  tt,  having  a  diameter  etiual  to  that  ol 
th«  aataide  ol  D,  Fig.  1.  Now  take  a  block  of  the  tbtcknenB  of 
XX.  Klg.l5,a[id«awQUtai3  apenLog  the  Aame  len;$tbaflCD,  Fig, 
16,  and  tbeaame  width  rm  td,  Fig.  15,  giving  tb«  aUlee  of  the 


Fta.  17. 

opealng  the  Hame  taper  us  the  etop-off  core-print,  ualog  tha 
ijliueaflloDB  epeelQed  lor  tboee  of  the  larger  elde  ol  the  opeolag. 
Now  lay  tbe  block,  witb  the  larger  side  up,  upon  any  flat  piece 
sod  glue  iap)acE«.  Gluetbetwoaenil-cj^-Undrlcalplecesendto&nd 
Ui  tbe  eiact  centre  of  the  opening,  each  with  tbe  Hat  aide  down. 


Fig.  18  ehowe  this  box  at  thla  (itag«.  Take  a  piece  of  the  eame 
tblcktieas  a«  tbe  flange  lormlog  the  base  of  tbi;  head,  and  saw 
from  Its  centre  an  opening  like  Fig.  tit  and  of  a  etxe  outBide 
sufHclent  to  lorm  a  cover  for  the  box  shown  ■□  Fig.  18. 
TtilflopeiilnjCBbotild  have  the  width  X.\.  equal  to  the  width  of 
the  box  Inalde  In  Fl)i.  18,  and  Ite  length  at  AB  the  anme  aa  that 
of  the  overhang  eor«-prlnt.    TIae  cnrve  Id  the  end  uf  this    piece 
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ahould  be  Btnick  off  with  a  radius  equal  to  that  of  the  outalde 
of  the  flange, and  having  Ite  centre  In  an  extenaloD  0!  tbecentre 
llnij  ot  ihe  opening.  Tlila  piece  |a  to  be  foaloned  to  the  top  of 
the  box,  Id  Fig.  IH  with  two  loone  dowel  pine  and  bo  placed 
that  the  openings  at  theend  C  will  coincide.  This  should  bring 
the  point  .\,  Pig.  11). exactly  III  line  with  point  A^  Fig.  18.  Hharp 
earners  In  this  box  should  be  waxed  and  the  box  given  two 
L'liBtB  of  abellac. 

mlue  the  rlbe  Into  Dlace.nt  tbe  points  ftpaced  for  them,  and  turn 
a  bo4S  to  mnHilne  the  raatingbj  and  fasten  in  tbe  centre  atthe 
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FIG.IGA, 


lop  of  the  bead,  A  bosa  %  Id.  In  diameter  by  l  In.  long  le  heavy 
enough  for  small  caatluge.  AEI  that  now  remains  to  do  la  to 
make  the  two  small  boeaea  aa  at  1  and  2,  Fig.  15.  These  are 
for  the  small  Btud-bolts  which  are  to  hold  tbe  valve  chamber  to 
lie  ground  seat  against  the  combustion  chamber.  These  must 
be  made  aa  ehowQ  In  Fig.  20  In  end  aud  aide  elevation  and  jtlan. 
Tfcey  must  be  dovetailed  Into  tbe  boHaeaeither  side  of  the  valve 
cbntnber  passage  with  the  centre  of  thaainall  bo«s  in  a  Uue 
horlaontallv  with  tbe  centre  of  the  passage.  They  should  Bt 
quite  loosely,  so  they  will  dropout  ol  their  iiwn  weight.  After 
waxing  and  varnlflblng  as  already  described  thEa  pattern  la 
ready  for  the  molder. 

[We  have  added  a  eecttnna]  view  of  the  core  box,  Flg«  18, 
giving  It  the  number  18*-,  In  order  to  make  Its  conetructlon 
clearer.— Ed.] 


NOT  A   SINECURE. 

The  following  advertisement,  accortllng  to  Tbe  Lfocoan'itlve, 
recently  appeared  In  a  MlnneapoUa  paper^  uuder  the  heading 
"  Wainted — l^xomotlve  Eaglueer.  I  want  a  man  who  can  run 
aShay  Gear  Lima  engine  for  logging  railroad^  I  don't  want 
escUSM,  I  want  logs,  f  want  a  man  who  can  pilmb  Into  the 
Srebox  and  calk  bis  fiiTes  with  tiO  pounds  of  atesm  on,  and 
who  can  'get  thera'  without  having  a  machine  shop  under  the 
cab  eavea.  In  short,  I  want  an  engfneer  who  will  Dot  hum  out 
tbe  telegraph  line  w[ih  complainta  to  headqnartera.  Wiirk  In 
Wier^onaia.    Steady  Job  with  adequate  pay  to  the  right  party." 


so 
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KEYSTONE  PARCEL    DELIVERY, 

We  lllufltrate  the  Keyatone  Parcel  Delivery  Vf&gon,  wliloh  U 
the  lateat  product  or  Ihe  KejBtone  MotorCompaoy  of  Philadel- 
phia, Pa. 

This  titUe  delivery  wajEon  hne  maay  of  the  charat^terinti^^H  of 
the  Keyntone  autocycle  tnafle  bj  the  same  companj.  It  la 
ticiurpped  with  a  -t-Iiich  s  4-Inch  Keystone  water-cooled  motor 
and  carries  Tuetl  eoouffh  to  run  10  conaetUtlTe  holira. 

The  motor  In  contrcilleil  by  the  operntor,  aorl  la  pmvtded 
with  a  hllJ-cllnihltig  gear.  Tke  faat  ai)«*d  if!  flftwn  mlleit  per 
hour  At  tbla  apwMj  nny  ^rade  up  to  10  per  ceot.  can  eaeily  be 
taken.  The  liil|-climhln(f  speej  Is  five  mlileB  per  hour,  and  at 
tbl8  apeed  the  WAgoa  can  travel  anywhere  where  the  drlTiag 
whe«lB  cnn  get  tractloa. 

The  wheels  are  30  lut-hes  and  34  icchee  [a  dliiiueter,  with  2¥j- 
Inch  paeuamtic  tlree.  The  Hpokes  are  .'J-IU  Invh  wire  aud  lac*d 
taDgent.  The  frame  Is  made  of  IVa  Inch  ateel  tubing.  The 
tanlcB  and  flttlngs  are  all  copper  and  bnnjae. 


The  coat  of  operating  the  delivery  wagon  la,  spproKlaiately. 

thr*e  eeotH  per  hrjur.  Tlile  IncludeB  (uel,  oil,  waflte,  etc.,  bat 
does  not  Include  w^or  and  te^ar  or  the  ofjerator'e  waajeB.  Tbe 
wear  and  tear  wlU,  oJ  courae,  depend  rouch  on  the  character  of 
roade  traveled^  car*?  received,  eta.  but  It  1b  reasonable  to  eatl- 
mate,  from  past  eiperience.  that  the  wear  aad  tear  will  not  ei- 
ceed  15  per  cuat.  per  unuum,  Tb<?  flntah  of  the  vehicle  la  the  same 
as  that  ol  the  brat  makes  of  bIcycieH.  The  parcel  eaae,  (raroe, 
motor,  etc..  are  enameled  aqy  desired  color.  The  babe  and 
spofcea  of  the  wbeeUart*  nlekel-plated, 

The  K^yatoue  Motor  Compuay  Inform  ub  that  they  are 
building  vehicles  ot  tliifi  type  with  Hpoelal  cnnea-  Fof  InBtaucB, 
for  a  hatter,  tbev  are  maklwr  the  parcel  case  In  the  ihape  "f  4 
largi^  Hllk  hat  (Ijiit  «t*fiia  at  the  lop;  and  for  a  pBtent-medlclae 
idhu.  the  purtel  ua«e  is  n  Ifirjc^'  tjnttlc.  t^mm 

Theee  deaijios  attract  much  attention  when  on  the  street  and 
form  a  ^ood  means  o!  advertising. 


The  PJalnfleld  Aatomobll*  Co.,  capltaJiMd  at  flftO.OOO,  was 
organized  July  11th.    The  promotora  of  the  scheme  plan  to 


The  optrator  bHb  directly  over  the  engine,  the  aeat  being  so 
arraa^ed  that  It  may  be  easily  removed,  should  It  be  neceeaary 
to  get  at  the  motor. 

Id  the  steering  hnodle  1b  located  a  push  buttoo^  which  (!OB- 
troltji  an  electric  guUg. 

The  parcel  case  Is  made  of  sheet  flteel.  The  cover  or  lid  hlDi^es 
In  front,  aad  has  a  lock  facing  the  operator.  This  cover  la  baK 
anced  by  wdgbte.,  eo  that  when  It  Is  lifted  It  will  stay  Id  any 
pOBltlon  it  may  be  placed  la.  A  brass  rail  Burrounds  the  cover, 
allowing  amall  parcels  to  be  carried  on  top. 

The  parcel  case,  ns  will  be  seen,  la  auapended  on  the  frame 
by  two  easy  carriage  springs.  ThEfi  Is  Quite  an  Importatit  ele- 
ment, as  It  la  oltetl  neccesaaiy  to  tranapurt  very  Irall  gOoda,  which 
would  be  damaged  were  they  to  be  aulijected  to  any  severe 
sliockB. 

Anotbetnotlceablereaturelsttieeaaewlth  which  the  operator 
can  get  off  and  on  hi«  macblae,  the  distance  from  the  ground  to 
the  frame  betng  only  eleTen  likches. 

TheM  mochlnea  are  butit  lor  the  tardest  kind  of  work,  and 
anyone  familiar  with  delivery  eervlco  will  appreciate  how  sub- 
atantlal  a^agon  must  be  En  orderto  stand  theVery  rough  and 
iConatant  naage  received  la  this  service. 


provide  a  public  transit  eervlce  la  aectlonB  o(  the  dty  not 
accommodated  by  trolley  car  linea,  Tbe  Incorporators  or  the 
company  are  Mayor  George  Hockfellow.  iif  PlalnQeld;  Atayor 
N.  B.  etaalley,  of  North  Piafnfleld;  S.  D.  Drake.  E.  M.  French, 
D.  M.  Smalley^  and  Craig  A.  MarMh.  The  automobile*  will 
carry  ten  persona  each,  and  the  lare  will  be  ten  ceota. 


INHERITED  LOVE  OF  SPEED, 

The  New  York  Pres*  points  out  that  W.  K.  Vanderbilt,  Jr., 
whose  faat  Daimler  machine  has  «o  diemrbod  Newport,  in- 
herits theloi-^e  ot  epe<>d  that  baa  been  In  the  Vauderbtit  blood  from 
the  first-  With  the  old  Commodore,  with  hlB  brother.  Captain 
Jacob,  and  the  former'^e  aoii^  William  H.,  It  waa  fast  horsea 
William  H.'s  day  of  triumph  was  when,  with  Maud  S.  and 
Aldlae.  he  lowered  the  record  for  a  double  team  In  haroesa. 
With  Cornelius  and  Wllllum  K^  It  was  fast  railroad  trains,  and 
the  Empire  Htate  Express  la  the  monument  to  the  love  of  speed 
In  that  generation  of  the  family.  .Vow  come  Cornellua,  Jr.,  and 
William  K.,  Jr.,  the  latter  with  bis  Daimler,  and  both  with 
yachts.  The  performances  of  tbe  70-footera,  Yankee,  Rainbow 
and  Virginia,  slater  boats  to  tbe  Mlneola,  are  o[  present-day 
fame. 


July  18,  1900 


THE     HORSELESS    AGE 


FOREIGN  EXCHANGES 


VEHICLE  MOTORS  FOR  MARINE  WORK- 

On  theSard  and  a4th  of  June  a  regatta  ot  power  launches 
waa  held  at  .Irgenteull  on  tbe  Selne^  UQder  the  auBpiceii  of  the 
HfttwClub,  at  which  aome  noteworthy  records  were  made  to 
the  Way  o(  FpecnJ. 

GaBoHne*  Steam,  and  electric  launches  were  eotered,  and  wore 
Clas8f<d  In  (our  groups  aceordlnji  to  their  leogth.  The  course 
on  the  first  day  was  up  the  rlver^  tbeo  down  to  a  polDt  below 
the  etartlog  point,  aod  flually  a  return  to  the  etnrtlng  polot. 
Equal  di^taDces  up  and  down  tbe  rlrer  were  thus  made,  and 
a  meat!  8p«1  obtalD«d  from  which  the  effect  ot  th*  current 
was  eliminated. 

A  aynopde  ol  tbe  results  Is  glren  below,  for  the  leading  three 
boats  In  each  serlea. 

On  the  second  day  tbe  course  w&a  froiD  12  to  24  kjlonietere. 
Th«  reflulte  were  much  the  eacqe  aa  oil  tbe  preceding  day, 
^ocept  that  In  tbe  third  serlea  a  launch  with  a  "B.  <}->S,'' 
rDouguet,  Garciu,  et  Scblyre,  of  tbe  Hocli^t^  dea  Voltnrea  Elec- 
trlque  et  AccumuVateura,  B. G. S. )  Ble*trlc  raotop,  and  called  the 
Riquhiui,  tuade  20  UlonielerB  In  1  hour  80  niluuteo,  a  mJoute 
]»a  than  the  Elho,  which  finlBhed  eecond.  The  pilot  ol  the 
Hiquiqnl,  by  au  uufortUDste  bluuder,  had  stopped  the  boat  at 
tbe  la«t  tnrn  od  th«  prevlouB  day,  tbluking  that  the  course 
ended  there, 

L'Aigioa,  accordiU((  to  La  Locomntina  Automohilf,  has  a 
beam  of  1.35  metres. or  l.'2a  aa  the  water  hue,  and  draws  0.25 
metre  without  tbe  screw. 

We  are  indebted  to  Lst  France  Aatomohlie  for  tbe  table  of 
results. 

AN    AUTOMOBrLE    GVnKHANA- 

Uoder  the  aoepices  of  the  Kanelag:b  Clul>,  of  Harney,  S.  W.,  an 
"'Automobile  gytakhaDa"  was  held  at  UBuelagh  ftn  SaturdHy, 
Che  14th.  In  whkh  memtfera  ot  tbe  abovu  club  and  of  tbe  Auto- 
mobile Club  ot  Great  Dritdln  participated.  The  events  Included 
manouTcHog  cootfets,  Bturtlug:  tube  iKoltJoti  carrla^pfl  froni 
"cold,"  a  ladles'  race,  obstncle  raree  ivUh  '" stunts"  ol  varlaUH 
aortii,  and  a  alntluK  and  Btotiplnj;  bHtidlcap.  A  nralBeworthy 
fBature  of  the  occasion  was  ntiflrrongcnieut  by  whlcb  members 
ol  the  Club  could  send  tbotr  horHt^s  t(i  Rn  rjclMRh  Id  the  morn  lug 
of  that  day,  to  be  trained  In  tliie  prvflfirirt'  at  the  motor  Teblcles, 

The  Moto  Club  de  Fraaca  now  hos  over  four  bandred  mem- 
bert  ennjlled  on  Its  boohs. 


THE  RECENT  TRIALS  OF  MOTOR  VEHICLES.* 

BV    H.  S.   HELE-tiBAW. 

The  credit  of  the  saUHtactorj  carrying  out  of  a  roadltrlal  of 
1.000  milea,  Ui  which  a  lar^e  number  of  light,  atlf-propelled 
vehiclt^hnvu  vlBlted,  and  been  exhibited  Id  tbe  cblel  towns  ol 
tbe  country,  thus  euabllug  a  cnmparloon  to  be  made  of  tbe 
SpCcful  features  and  actual  ijerformance  ol  the  itutnefous  types 
of  motor-cars  now  before  the  public.  Is  due  to  tbe  Automobile 
Club  of  Great  Britain.  Some  Idea  ol  the  care  with  which  tbe 
rules  anc]  regulatlooe  were  drawn  up,  thecomplet^nesG  of  tbe 
COD  Lour  and  other  maps,  as  well  as  of  the  road  luBtructloDB, 
may  be  realized  from  the  fact  that  the  offlclal  program  coiiBleta 
of  a  volume  of  more  than  200  pagM.  It  ma/  be  fairly  4ald  that 
It  was  tbe  great  object  ol  the  club,  as  well  aa  of  all  who  took 
part  in  the  trials,  that  notblnfc  should  occur  to  hinder  the  pro- 
gress of  a  movement,  the  development  of  which  not  uuly  pro- 
mises much  enjoyment  for  tbe  users  of  both  prlvateand  publicly 
owne«]  f  eblclee,  but  also  solid  commercial  beueOts  from  the  uae 
of  tight  vehl[;les  for  trade  purpoBea,  and  the  growth  ot  a  new 
aad  Important  Industry  In  this  country. 

AdrantHge  wastaken  of  thecontourof  tbecouutry  at  certain 
places  to  have  hlM-cllmbLng  trials.  At  three  of  these  places — 
tIi,,  Taddlngton,  Dunmall  Baiae,  Hnd  Blrkhlll— atl  competing 
vehlclea  had  ueceeaarlly  to  make  the  aeeent,  as  the  blllii  lurined 
part  of  the  route,  and  all  did  so  succrssfully ;  while  the  eiieed 
teats  on  Sbap  Fell,  whtch  were  opUooal,  were  succeasfuHy 
uudertaken  by  36  of  tbe  vehicles.  The  results  showed  that 
while  the  average  speed  iu  these  steep  asceute  was  In  all  cases 
amtile  for  alt  retiuirBinents  ot  touring  and  pleasure,  the  pussl^ 
blUtles  of  liigh  speed  under  such  clrcumBtances  by  modern 
motor  vehicles  are  abundantly  proved.  Thus  tbe  car  ol  tbe 
Hon.  C.  S.  Rolls,  a  12-b.  p.  Paabard  vehicle^  was  able  to  take 
tbe  steepest  of  theee  ascsbta  at  IH  miles  an  hour,  while  the  first 
aad  longer  part  oi  Shap  FelJ  wastaken  attbe  almost  IncredJble 
speed  of  no  leea  than  27  miles  an  hour,  tbe  long  and  eteed 
ascent  of  Duuiuall  RaieC  being  made  at  20Yq  miles  an  hour.  In 
tbe  case  ol  Taddln^tfiu,  DuomuU  Raise  and  Hlrkblllt  Mr.  Rolls 
bad  the  ui^ual  complement  of  four  passengers  on  hie  car.  It 
may  be  stated  that  In  the  Sbap  trials  vehicles  w^re  made  to 
stop  at  the  dip,  between  tbe  two  purtlouB  of  Sbap  Fell,  and  to 
ascend  the  ateeper  portion  from  a  standing  start,  under  which 
clrcumstaikcea  the  average  speed  of  nearly  18  mites  an  hour  on 
the  latter  was  attained  by  Mr.  Rolls.  This  performance  Is  all 
tbe  more  remarkable  atnce  the  offlclal  weight  of  this  car  uD' 
loaded  was  more  than  a  ton,  while  the  trials  were  not  made 
after  any  B()eclal  preparations,  but  as  a  part  of  tbe  ordinary 
day's  run  on  a  long  tour. 

■  Rupi>l6iaeiitary  papar   to  iUe  uue  on  "Ri>uil  Locomotion,"   read 
btffora  thfl  TnHtltntlon  of  Mwhaulcal  Kn);;loprrHi 


FmST  Sebie»:     Under  a.r>  metres.    Courae,  SU  klloni. 

Name  of  Boat.  Motor,  Power  of  Motor,  Length  of  Hull. 

L'AJglon , de  IHon-Bouton ., 4      h.  p..  gaaoUne ...6.45  metres  , ft  h, 

SoDnH  Blanche de  Dk>n-llonton. ,.,.,..iili^  h.  p.,  gasoline 11.471  metres .,.,. .,,.,.>U  b. 

Surprise Duma*  tils SYj  b.  p.,  gaBolIne 6.40  metres, 4  b. 

Second  i^ERiES :    B.5  to  S  metres.   Couree,  CO  kllom. 

OBIaot-,..,.,.,, ,.. ..GaiUardet , ..6     h.  p.,  steam S       metres 4  h. 

B«li»tt«... Forcflt 2Vj  h.  p..  ga8'iUne..,..,„....7,S    roelrcB  , 4  h. 

Isabelle. Bonoe'iille.. 3     h.  p.,  steam 7.D3  metres 4  b. 

Turah  Skriks:    8  to  10  metres.    Courae,  G't  ktlom. 

Liaette Tangye .3      h,  p,,  steam......... 8.29  metres , .4  b. 

SaiQtte. ..„..,„RcbIndIer,.. 7     b.  p.,  jateam 9.fl    metres 4  h. 

EUea .,,„„Forest ,...4     h.  p.,  gasoline 8.77  metres ..4  b. 

FotiRTU  Seriea  ;    10  to  15  metres.    Course,  7S  kllom. 

Phfoili „.„P]iM* 18  b,  p..  gasoline. 12       raetres .,,3li, 

[  Panbard-  Levassor } 

axanne Schlndler  fri?r« 15  h.  p.,  steam .„„ 13,7ri  metres 4  h. 

'ivorlte.... ,.„..,.,,, ..Schlndler  fr^res...,.,...,.,„.,12  h.  p.,  steam 14.5     metres 4  b. 

WINNIHD  BOATS  IH  BeQATTA  OF  THB   HtUVK  ClUB. 


ta 


HORSELESS     AGE 


Vol.  fl,  Ho,  IB' 


CoBilog:  tu  the  geuera]  alsttftneut  of  reaulta,  It  aiH.v  lie  satd 
that  ft3  vtbldw  entered,  out  of  wttch  IS  did  not  etart. 
Among  the  starton  tbere  were  tin  electric  vehicles,  wod  ouly 
two  steam,  au<l  of  these  only  one — vt?.,  the  Stanley  attam 
motor-car— ran  through  the  entire  trial.  The  Tehiclea,  with 
ttie  above  exception,  were  driven  by  petroleum  eplrlt  moEora, 
and  the  reaulta  snowed  th*  entirely  truBtwortby  nature  or  this 
motor,  and  how  admirably  It  le  adaptt^d  (or  employment  nn 
llgLt  vehitlee.  The  (ollowing  la  a  brief  tabulated  Huuimary  o( 
the  general  reBuitii: 


T/M  Of 
VeMBl«- 

i 

^1 

Vobioln  •rllti  annsa 

■PMd  tnn>iuibaal 

UieLTIallOf 

or  ID  Dm 

2;-a 

m 

01 

umilM 

Aborat 

mUu. 

d4Ti 

Carrlages 

m 

3d 

7 

IS 

1 

e 

2 

VoItUTCtteB 

2G 

24 

3 

H 

1 

7 

-t 

Motor  Cycle* 

!l 

H 

2 

I 

— 

4 

2 

tt  may  be  iitteire^tlng  to  put  theabove  partlpi]larHln  auotlier 
furm.anrt  the  tollowlhjf  table  gives  thedetallsol  the  trial  divid- 
ing the  viphicloH  Into  thoBe  owned  and  driven  by  |jrlvate  Indl' 
viduala  and  those  entered  by  manufacturera; 


•a 

^1 

6t 
"1 

VehleLei  wub  utijtmv 

■pud  ULr«a|[lii>ui  iCa 

vbola  LrlBl  of 

OirUrfl 
rokd  OD« 
or  mors 

u^ 

VaUloIe. 

Umllai 

AboreB 

OtoBm. 

'^S 

Privately      1 
owned  and  > 
driven         J 

Entered  by   f 
makers       f 

39 

54 

SO 
4& 

a 

7 
IT 

I 
1 

6 
13 

2 
6 

Altogether,  about  5t>  veblclee,  out  ot  65  which  orlgiaatly 
Btarted.  lormed  Into  Hue  at  St.  Aibane,  lu  order  to  run  toKether 
Into  Londoa^to  complete  the  tour  at  th&  bulldluga  at  the  AutO' 
mobile  Club.  OJthoao  which  actually  broke  down  tn  one  ciaae 
the  craok  ehalt  v/a.a  broken;  In  another  there  wo^  a  fractured 
plstou  rod  Hnd  broken  counter  ahatt;  in  another  the  ateering 
axles  were  fractured;  in  another  thepartawereBtralned  Id  cod* 
eiijqueuce  of  a  colllnlon  with  a  wall.  One  of  the  two  Bteani  ve- 
blcleis  lalM^owlogtoa  cyllpder  bead  breaking, but  It  eafely  re- 
turned to  London ;  In  another  cane  the  front  axle  bent  through 
exfeMlve  stralu:  another  broke  Its  crueshend  and  wore  the  cy- 
llDdera;  In  another  vehlele  the  frame  and  wheels  turned  out  to 
be  faulty,  and  would  Dot  atand  the  wear  ofthoruD;  while  In 
one  the  body  of  the  vehicle  Itself  (/.e.,  the  woodwork)  gave 
way. 

All  englneere  are  aware  tbat  such  lallnrefl  a»  these  are  DDly 
to  be  expected  In  any  new  cIsbs  of  maebine,  particularly  where 
the  vlbratlona  and  atraina  are  60  exceptional  aa  la  the  case  ol 
a  vehlctf  running  at  a  high  8{>eed  upon  the  common  road,  and 
where  the  weight  of  every  worklnK  part  muat  necenBarlly  he 
reduced  to  a  Diinlmumi  but  the  entire  absence  of  anything  Ilka 
a  severe  accident)  from  any  breakdown  of  the  working  parts,  In 
the  run,  where  no  vehicle  did  not  at  some  time  or  another  attain 
a  speed  alat  leaet  2r>  mlle-sau  hour. upon tfaeroad.  In ^tch  day's 
ruu,  while  many  far  excwded  that  e[>eed,  must  be  regarded  aa 
a  moat  encouraging  result. 

Although,  In  general,  no  oHlclal  recognition  wa«  made  of  auy 
Bpeed  above  the  legal  limit  of  12  miles  an  hour,  tt  was  well 
knowa  tbat  speeds  exceeding  40  miles  an  hour  were  attained 
upon  roadfe  free  (rom  other  traffic.  In  one  case  a  well-known 
vehicle  auccesBtully  raced  an  express  tiala  for  several  miles. 
What  can  be  done  in  this  direction  by  the  modern  motor  car- 
riage Is,  however,  beet  UlUBtrnted  by  the  result  of  the  road  race 
between  Paris  aiid  Lyons,  In  which  the  winner,  M.  Cbarron, 


ccivererl  Z!i''i%  mriles  In  nine  hours  8  minuteti,  thus  beutlDg  the 
express  train,  which  take«  8  hours  53  minutes  to  travel  tbe 
shorter  route  of  HiJO  miles. 

The  (meumatic  tire  and  Its  advantages  have  been  considered 
at  ieii£:tb  In  tbe  orl^lual  paper,  and  It  Is  Interesting  to  note 
ti]4t.  With  one  or  two  exceptlous,  all  tbe  veblclee  la  the  run 
employed  this  type  of  tEre,  There  is  little  doubt  that  the 
jireaeral  freedom  rrum  failure  of  the  working  parts  was  largely 
due  to  Che  use  of  such  tires;  and,  us  far  as  could  be  gatberpd 
upon  the  various  parts  of  the  run,  these  tfrea  had,  on  the 
whole,  given  remarkably  little  trouble.  N'or  bad  the  rwults  of 
wear  been  anytblug  so  great  as  had  been  exi>ected,  and  tbe 
tires  or  most  of  the  cars  at  the  end  of  tlie  1,000  miles'  run 
appeared,  as  faraa  could  be  ascertained  from  inspection,  verf 
little  the  worse  for  wear. 

Probably  tbe  moet  Important  leseou  of  tbe  whole  trial  waa 
the  absolute  necessity  for  roufttant  care  and  attention,  lo  order 
to  obtain  such  resulte  as  bare  been  recorded,  and  in  view  of  the 
general  introduction  of  the  motor  vehicle  for  pleasure  pur- 
poses, the  neeesaliy  for  skillful  attention  can  QOt  be  too  strongly 
urged,  Id  order  to  avoid  not  merely  exasperating  delays,  hut 
possibte  breakdowns,  which  might  cause  somethlug  more  than 
a  mere  aMnoyanee.— TOe  MfchanteAt  Eagfaeer, 


A  SELF-REOULATINO  IGNITION  OVNAMO. 

TboBO  who  have  experliuented  with  Ignition  dynamos  know 
that  a  generator  deB|gne4i  on  orthodox  engineering  Hues  Js 
i]iilte  uueulted  tor  Igultion  purpuses,  because  It  Is  necessary 
tbut  euch  a  generator  should  give  a  nearly  constant  current 
over  a  wide  range  of  e|>eedB.  A  gas  engine  Is  apt  to  re<]ulre  a 
stronger  epark  when  startlug  than  when  at  normal  speed,  and 
an  Ignition  dynamo  deslgoied  to  give  normal  current  at  normat 
speed  will  ordinarily  give  a  very  feebiecurreut,lnde«d,  when  tbe 
flywheel  of  the  engine  is  turned  by  band.  One  way  of  getting 
over  this  difficulty  Is  to  wind  tbe  Beld  magnets  for  super«atur- 
atlon  at  normal  speed,  so  that  they  attain  magnetic  saturation 
on  a  comparatively  low  armature  eiieed,  and  thereafter  no 
Increase  o(  exciting  current  can  add  greatly  to  tbe  density  of 
the  magnetic  field.  As  tbe  magiU'CIc  field  Is  not  iutenalfled, 
evidently  the  Induced  current  In  the  armatnre  rolls  Is  nut  In- 
creased, and  tbe  capacity  of  the  generator  Ih  thus  self- limited. 

Although  the  output  is  tbua  restricted  wltbln  safe  limits,  tbe 
armature  speed  Is  not,  and  the  bearings  of  the  latter's  shaft 
need  to  heof  substantial  design  to  withstand  the  severe  service 
required  of  them.  It  follows,  therefore,  tbat  a  step  Id  advance 
would  be  to  limit  tbe  armature  epeed,  automatlealiy.  tu  that 
required  to  saturate  tbe  fleld  magnets,  by  means  of  a  gov- 
ernor and  automatic  clutch,  or  some  similar  device.  This  Is 
accomplished  lu  a  very  simple  manner  In  the  aiaeblne  manulsc- 
tured  by  tbe  Motslnger  £>eTlce  Klfg.  Co.,  and  CAlled  by  them 
the  "  Auto  Sparker."  In  this  machine  tbe  field  magnets,  Hrmit- 
ture  and  bearings  are  pivot  ally  mounted  on  n  sub^base.sotbat 
tbe  armature  shaft  is  free  to  rock  lu  a  vt^rtical  plane.  A  small 
friction  pulley  on  one  end  of  tbe  ehaft  runs  against  the  lower 
part  of  the  dywhcel  rim  of  tbe  engine,  being  held  in  contact 
tberewltb,  because  the  pulley  end  of  the  shaft  Is  overbalanced 
by  the  commutator  end.  whleh  alt^o  carries  tbe  autoiUAtic 
governor.  Tbe  governor  balls  act  ou  a  conical  sleeve  on  tbe 
shaft,  in  such  a  manner  as  to  cause  It  to  rfde  Upon  a  corr^ 
spondlngly  beveled  fixed  surface.  This  ilfta  the  cotuinutator 
end  of  tbe  ehaft,  and  causes  tbe  pulley  on  the  opposite  end  io 
drop  out  of  engagement  with  the  flywbeel  rim.  Wtien  tbe 
dynamo's  speed  Is  sufQctently  reduced,  the  pulley  returns  to 
contact  again,  and  th?  process  Is  repeated. 

In  any  such  device  the  driving  member,  as  tbo  flywheel  rim, 
Is  necessarily  running  at  a  permaneutly  higher  speed  tbaa  the 
driven  member— the  frlctkm  pulley— and  tbe  one  is  therefore 
rubbing  ou  tbe  other  so  long  as  tbe  two  are  id  contact.  This 
might  be  thought  an  unmecbanlcal  arrangement,  but  practi- 
cally it  Is  not  olijectlunatile,  ns  the  wearing  member  can  be 
made  ao  cheaply  replaceable  aa  to  be  a  quite  InslgalQcant  ttem 
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iJvtrutt  ia  to  ox|jijrlitieat  with  h  gasollae  mull  eoll^tur  or  Uiv 

The  Woods'  GlKtrle  VehtcleCo.,  ot  Utah,  has  been  Ibcurijo- 
rated  with  a  capital  oT  *25,000. 

An  automobile  (^ompany  is  being  orsanlxed  at  Davenport, 
la.,  with  a  capltdl  oft^OO.OOO. 

The  HtattmaD  Aatomablle  Co.  has  beco  orgaDlsefl  En  Wll- 
llflDiaporU  Pa„  with  a  capital  ol*5O,t>00. 

A  moremeot  Is  reported  to  be  on  foot  Id  Dea  MoIdca,  Iq.,  tn 
operatff  a  llbe  ur  jiubllc  mutor-veblclefl. 

The  iFgaL  apeeO  of  au  tomobilea  Id  Parifl  le  V2  mltra  per  hvur 
la  lb«  «tt>MtR  add  Ifi  tnllea  per  bour  ou  the  road. 

^The  electric  bua  line,  whivh  la  to  operate  on  Orange  street, 
New  Haven,  Codd.,  will  begl^  ruonlug  In  a  (ew  da^'a. 

An  Automobile  club  hae  been  started  in  Son  FraHc^liwo,  and 
there  are  aald  to  be  tiilly  50  macblEies  tu  and  about  that  cit;. 

The  Initial  run  of  the  BnlTalo  Automobile  Club  wse  held  on 
tti«  Sth  iaat.  Eight  veblcleH  participated,  and  the  affair  vte% 
an  nnquaJIfied  Bucceaa. 

Soma  admirer*  of  B^onaala  latelj^  pi^eeoted  the  "rol  dea 
iQotocycllBteB"  with  a  aouveulr  ol  bla  performanceB  In  the  Nice 
treek,  la  the  shape  of  a  bandaome  gold  wati-h  cbaln. 

It  la  reported  that  the  Belkfantalne  carriage  factnry  at 
BacyruB,  O.,  which  has  been  cloaetl  down  for  several  years 
(tftAt,  will  be  purchaeed  by  local  capltallata  lor  a  motor  vehicle 
plant. 

The  Overman  Automobile  Company,  which  was  organlxed 
last  May  with  a  capital  of  f 250,000.  hiu  leatied  the  Amea 
Foundry  Cu.'a  plant  In  Chlcopee^  MaaSv  and  wlU  put  60  men  to 
work  at  once. 

The  Jackaon  &  Sharp  Co.  has  completed  five  electric  "caret- 
tea,"  lor  service  In  Waahlnfftonr  D.C.  They  resemble  small  trol 
ley  cura  lu  the  form  of  the  body,  but  are  monnted  on  runnlni; 
gearv  ut  the  customary  Form. 

The  pntenta  of  the  General  Electric  Automobile  Co,  were 
aold  at  auction  Id  Philadelphia  on  July  tlth  for  $29,0u0,  la 
order  to  aatlafy  the  clalma  ol  creditors.  Jaa.  W.  CuDDlngbani^ 
uf  41  Wall  St.,  New  York,  waa  thepurcbaeer. 

The  United  Power  Vehicle  Co.,  ot  New  York,  will  eatabllah  Ite 
pIrtDt  at  Rutlandj  Vt^,  It  will  employ  about  SO  bands  At  Qrst, 
aod  wLU  grndiiiillj  lacreaae  Lte  force.  At  a  city  election  held 
tor  the  purpoae,  it  was  voted  to  exempt  the  cotnpany'i  prop- 
erty from  tavailon  lor  ten  years. 

The  NattonaJ  Aatomoblte  Company  bos  been  orgatilxed  In 
nil1iidelphla,ond  the  board  ordlrectora  Inatructed  to  purcbaae 
the  factory,  grounda  and  machlnt^ry  of  the  Mcl^jir  &  Kendall 
Company.  Absood  aa  arranBementa  are  completed,  the  com- 
pany will  at  once  1>egin  the  mannfncture  of  automobfles  at  all 
d^rlptlona  under  thepatenta  and  deelgna  o(  John  H.  Paraona. 


The  Columbia  Automobile  Club  at  preaent  aumben  four 
freiAhmen,  four  sophomopea,  one  Junior  and  one  senior.  There 
waenocoacertpdefrorttoholdclubruna  during  the  aprlng  term, 
but  It  |b  expected  that  when  tbeCollege  opens  again  lu  October 
the  Club  will  have  Beveral  new  fnembere^and  a  aeHea  of  weekly 
runa  la  then  planned  for.  It  la  the  wiab  of  tbe  Club  to  aeeure  a 
meQiberahIp  of  20,  as  when  It  baa  that  number  a  prominent 
mannfnctDrer  baa  promised  to  build  a  branch  etorage  and 
iharglng  atatlon  on  litith  street,  near  tbe  i.ollege,  wbere  Ihe 
momtierB  can  etahle  their  HgB, 

WehfiTe  received  a  notable  catalogue  from  the  Weber  Gas 
and  Gaeollne  Engine  Co.,  of  Kansas  City,  la  which  their  l/irge 
line  Is  full;  UluJ^tratcd  nod  deacrlbed-  Aside  trom  tbeir  regular 
shop  power  I'Dgluee,  tbla  (Company  makes  an  especial  b|il  for 
tbe  holatlng  and  pumping  trade,  nod  their  enginea  are  found  In 
mines,  irrigating  ranchee  fa  tbe  lar  West,  runnng  air  coniprees* 
ora,  and  performing  many  other  unusual  ciaaeea  of  work,  Tbey 
have  been  Bold  as  far  away  aa  New  Zealand,  and  they  are 
designed  for  any  Fuel  from  coal  gas  to  etude  oil. 

It  la  tbe  intention  of  Collector  Bldwell  to  Inatltnte  a  locomo- 
bile service  between  the  AlipraleerV  stores  and  the  New  Vnrk 
Custom  House.  This  will  give  a  macb  quicker  service  than  the 
present  cab  aervloe.  At  present  two  caba  are  used  to  bring  the 
luvoiceafrom  tbeCastum  House  to  tbe  Pitbllc  Stores.  U.^  ihe 
Inatallatton  of  one  locomobile,  wbk-b  will  make  regular  trips  to 
convey  the  ofDclal  measeiiger  with  the  iuvolcea.  It  le  eipeited 
o  better  service  will  be  given.  Collector  Bldwell,  himself,  haa 
lor  some  time  been  ualng  a  private  locomobile  to  carry  bim  to 
and  from  the  Custom  House. 

Ltceuaea  have  been  granted  In  Oilcogo  to  als  women  opep- 
atora  of  motor  Tuhiclea  thus  lar.  Miss  JuUa  M,  Bracken,  the 
young  sculptor,  was  the  drat  woman  In  Chicago  to  apply  for 
a  license.  No  licenses  to  run  steam  or  gasotlne  carriages  Unvtt 
tbus  far  been  grunted,  neither  of  the  latter  being  consEder*d 
eafe  lu  the  □nmechantcat  bandsof  feminine  drivers.  City  Electri- 
cian Elliott,  when  aahed  If  a  woman  quailfled  to  run  a  liKiicnn- 
tlve  would  be  permitted  to  operate  a  steam  carriage^  said  thnt 
ebe  undoubtedly  would.  As  gasoline  volturettes  areallttieraue 
among  Parisian  women,  U  weme  Inevitable  that  the  ban  will 
ere  long  be  removed  In  this  couBtty. 

The  distance  (rom  Jlaymond  to  Yoaemite  Valley,  by  way  at 
Wawoua.lH  70  mllta,  with  an  elevation  of  5,000  feet  to  be  orer- 
come.  The  better  part  of  two  daye  la  consumed  by  the  reffubir 
stages  which  make  tbe  trip,  but  the  steam  carriage  driven  Ity 
Oliver UpplncQtt  and  E.  Russell  made  tbe  trip  In  eight  himrH 
and  elghtMn  ml  nu  tee,  actual  running  time,  and  on  consun]ptl>'n 
of  eight  gallons  ol  gasoline. 

With  one  eicepllon  the  occupants  of  the  vehicle  Lad  no  dlffl- 
cnlty  with  timid  horses  on  the  way.  Nenr  the  little  ntlnhiK 
town  of  Grub  Gulch,  a  fourhorae  InDiber  teim  shied  at  the 
unusual  object,  but  the  driver  la  said  to  bare  been  more  to 
blame  than  the  AQlmals.  All  other  teams  eucountercd  on  the 
road  and  after  reaching  the  valley  were  quite  unconcerned. 

Conenl-Oencral  Ouenther,  at  Frankfort,  In  reporting  to  tbe 
State  Department  at  Wasblngtcn,  writes  of  the  buslni-es  being 
transacted  by  an  automobile  company  organized  luat  year, 
Be  says: 

The  "  Aatomoblle  Co.  of  Spuyer."  organised  last  year  with  a 
capital  of  f^l,00O.  bafi  Ave  automobiles  in  uacrepiTsciiting  an 
Investment  ol  about  tl*.500.  They  are  propelled  by  a  benilne 
motor.  In  front  of  the  vehkie,  of  to-horee  power,  and  wei*e 
built  by  the  Daimler-Automobile  Co.,or  CanuNtadt.  Kacb  coach 
Is  capable  of  carrying  ^iB  paesengers,  and  the  company  haa  a 
contrttet  with  the  Pijat  tifflci*  Department  to  carry  the  mulls 
(which  includes  packngcs,  etc.,  uBunlly  aent  by  express  In  the 
United  Stutes)  to  Dndenhofen,  Geinshelni,  Hobnofen,  Rartau- 
sen,  MechterBbelmf  iJtterstadt  and  Wabliwe— two  to  ten  mllea 
away,  lu  ibe  Ave  months  nlate  startlug,  more  than  40,000 
passeugern  have  been  curried. 
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MACHINERY  AND  TOOLS 


I  MOTOR  VEHICLE  BUILDERS 
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A    DRILL   PRES5   WITH    BELT-CONNECTED 
aOTOR. 

The  accompanying  cut  showe  a  unique  waj  of  maunilDg  an 
electric  motor  an  an  uprlgbt  drillloK  inachtiie.  In  UBlng  what 
may Ihe  termed  a  beltniodnected  motor,  not  only  la  tbecuetomer 
BiAved  tliue:ip«Deeort;cortu^,l>ut  tbie  methoc]  places  tbe  mator 
awa^  from  tb^  duet  and  dirt  of  th«  floor,  anp  reijuires  no 
extra  door  at^ace.  Again,  tbe  belt  la  noleeleBs,  aod  a^  a  trao^- 
mltterflt  Ib  fuiit  as  effirle&t  aBKearicig. 


Tbe  n'.  F.  and  Jobn  Baraee  Co.,  of  Rui  klurd,  111^  »'H^>  ijulid 
tbls  mHcblne,  have  fut-nlabpd  several  of  tbem  to  tbe  order  of 
tbelr  castomerB.  They  are  prepared  to  qqote  od  ejitber  ^are^ 
or  belt-connected  rootori,  hat  for  the  abo%'e  reawonB  they 
recommend  tbe  latter. 

Paniell  and  Weed,  proprietors  of "  Tbe  Franklin  Model  8bop/' 
120-ii5l  W.  r'tlat  street,  New  York,  hare  sent  ua  a  circular  and 
price  list  of  the  V-^-h.  p.  gas  eDgEne+  wfaose  construction  In  de- 
Btrlbeil  In  ttelr  book  on  "Gas  Kn^lne  ConBtmctlon."  and  lor 
whkh  thej  furnish  any  part^  deelred,  either  In  the  rough  or 
Aulshed. 


MOTOR  VEHICLE  PATENTS 
.-.  .-.  OF  THE  WORLD 


•  •     •  • 


UNITED   STATES    PATENTS. 

6fSa.r».1-l— Motor  VubklQ.— Thomaa  Croll>  of  Milwaukee,  Wis. 
June  3*},  l^>no.    AppUcatlan  filed  March  5,  1!^IK». 

Tbe  uhjn-t  of  this  luvedtloa  la  to  apply  tractive  force  to  all 
four  whwifi  III  a  vebielev  while  not  Interfering  with  the  steering. 
To  accuiupllBh  ttiis  use  Is  made  of  the  BFth  wheel,  And  ftU  four 
wheels  are  Joosel;^  mounte<l  on  aoUd  axles,  and  are  driven  by 
Internal  geane  and  plnlaue  from  split  se^oudarj  shafts,  Carry- 
lup  differentials,  Immediately  below  the  axles. 


:^^.^. 


From  the  motor  shult  1 1  Is  driven  through  siiltntjle  8pi<ed 
^ears  a  countershaft  22,  carrying  a  bevel  ptnloD  at  ejLcb 
extremity.  The  rear  pinion  drives  (he  differential  drnni  of  the 
rear  secondary-  ihaft  throuRli  a  bevel  gear  In  the  usual  manner. 
Tbe  forward  pinion  (See  Fig.  '2i  drives  a  horlionta!  berel  gear 
30,  n-hose  axis  Is  in  tbe  axle  ol  tbe  flftb  wheel;  and  this  gear 
drives  tbe  differentia]  dmin  on  tbe  secondary  Bbaft  through 
aDotber  bevel  pinion^ 

Steering  Isaccompllehed  by  thesegmentnl  geara&d  piniocST. 
No  spring  ri^ElnK  lsEndkated,aud  herein  tbe  Invention  appeara 
to  be  defective. 

652,544— Gas  Englite.— Cbas.  A.  Miller,  of  Springfield,  O.,  Jane 
SB,  lyOO.     Application  filed  Feb.  13,  18f>7, 

Tlie  leading  feature  of  this  Invention  Is  themethod  of  govern- 
ing. The  air  enters  by  tbe  pipe  I,  and  passea  throuKh  (he 
chamber  h,  around  tbe  bollow  brldf^  o,  tti  tbe  mixing  phamber 
J.  The  gas  enters  by  tbe  pipe  p  and  the  passage  r^  whence  It 
flows  to  tbe  mixing  chamber  Is  governed  by  the  conkaJ  valve 
a.  Tbe  mingled  air  and  gas  go  l>y  way  of  the  holea  v  In  the 
hollow  piston  In  to  the  chamber  k,  and  thence  to  the  cylinders 


76 


THE     HORSELESS     AGE 


VqI.  6.  No.  10 


652,P0O— Pueumatle  Tlw— G.  H.  *;iark.  ol  Buaton,  Maaa. 
aiBljfnor  to  the  Clark  Cycle  Tire  Co.,  ot  Portland^  Me.  Jol.?  3, 
1900.    Ap]j)icatlon  tiled  November  13.  181)9. 

(J.-ia.noa— UJia  Mutnr.— C.  L.  Maybei^,  of  Newark,  N.  J.  July 
3,  1900.    Application  filed  Juae  IG,  ISUO. 

Another campouiid  motor, 

652,940— Muttjr  Vcblcle.— Geo.  E.  Wbitney^or  BostoD,  Maea., 
HBBlguor  to  thy  Whitney  Motor  Wag'on  Co.,  of  saiDe  plaee, 
Jaly  3,  1*J00.     ApplicBlJon  fllM  Jan.  21,  189S. 

Thin  Invention  covers  oearly  nil  the  dt-talls  of  a  8t«flm  car- 
riage nionlng  gear,  umiCtlDg  only  the  motive  power^eDglitc 
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aad  boiler— Iteeir.  There  are  are  40  cltiimi,  and  the  6i>ec1Bca- 
tlcinb  and  Ctaimi  cover  14  (lAgeB.  W«  t^ive  beluw  u  eyiaoiialH  oF 
theleadlne  features. 

The  frame  nf  the  vehioletsheet  showa  la  Fig.3,atidcoiuprls4-e 
elde  bars  n,  front  and  war  crosa-barB  a^  a^,^  respectively,  aod 
ati  inCt'rmedlHte  croHB-bar  a'*  nearthe  forwardfud  of  tJi*!  frafue, 
the  frame  belag  preferably  constructed  or  tubla^.    The  rear 


cross-bar  a^  Is  shown  an  ejiteiided  beytmd  the  coupUugfl  3,  by 
which  It  |B  connected  with  the  eUle  bars,  and  at  ite  eitrendties 
the  croBB^bar  Is  eecurtd  to  rorglagH  a.*  [e&e  Flp.  23),  which 
carry  tbeaprlDge  on  their  upper  ende,  and  at  their  low^renda 
hare  beArinKH  a",  for  the  rear  axle,  setured  to  them.  The  drir- 
fng  (ole  Is  divided  Id  the  iibuhI  mauoer,  the  ball  axle  b  entering 
the  hall  axle  b'^,  and  each  half  being  connected  to  one  gear  of 
the  dEHoreiilial  in  the  imual  mauiii>r.  Shuuldere  b*  retala  the 
halves  In  place,  and  a  rod  b's  with  retaining  nuia  \i~,  Kuarda 
against  toes  of  a  wheel  by  axle  breakage.  The  comer  portion 
of  the  rratne  above  tiio  differential  \s  additionally  braced  by  a 
diagonal  bar  Ai-,  Fig.  '.\,  LtavlnK  a  haDj^tr  aiis  Jointed  thereto, 
and  jointed  at  Its  lower  end  to  a  hra^ket  B-,  the  lolcta  being 
of  bati-and'BDcket  form.  The  rear  end  of  the  bracket  Is  ehaii«tl 
to  provide  a  bearing  bi-  for  the  rear  azie,  adjacent  tte  compen- 
SBllng  tnechanl^oi,  anil  the  bracket  Id  provided  witii  bearings 
bin  b'*  fur  n  ehort  aljaft  b'^',  having  aecured  to  It  between  said 
ijeuvlnMB  a  bevel-plnloti  h^^>,  In  mesh  with  a  gea.r  b*'^  on  the  ad- 
jacent aide  ot  tlie  pinltin  carrit;r  B'.  Ah  Hhowu  la  Fl^irB.  8  and 
2^,  the  opposite  aide  iiT  the  carrier  Is  beveled,  AS  at  b^^,  and 
travelH  over  a  conical  roll  bi«.  which  retalni  the  pJnioa  b»"  In 
metjih  with  Its  gear. 

;  The  down-dropped  front  «x)e  c*  la  pivoted  at  c,  so  as  to  rock 
lu  a  vertical  plane,  and  Ja  braced  by  reachee  a'^^  joined  to  it  by 
bolts  a^"  near  Its  endB,  and  pivoted  at  a'**  to  rock  with  the 
axle.  A  tie  rnd  c'  connectatheends  of  the  front  axle  OS  shown, 
the  whole  fomilnga  very  et  Iff  yet  light  conBtruetlon. 

The  connections  between  the  lever  arme  of  the  ateering  axles 
and  th«  BteerlQg  bend  are  made  with  ball  julnta.  aa  Bhown  at 
c^- und  nif.  The  steering andeontrolllnghandle  lemadetocom- 
bine  all  tiie  functiona  of  ateerlug,  throttling  the  eoglDe,  and  r&- 
verBlng.  The  castouiary  lateral  Bwinging  raovemejit  Btetrs  the 
vehicle,  a  twlat  of  the  handln  H"  governa  the  steam  admieeioti, 
and  by  a  pull  on  the  handle  the  motor  in  reveraetl.  As  set- n  In 
FlgB.  1  and  T,  a  Btandard  b  carries  ahead  hi,  within  which 
BwivelH  the  hearing  h^  of  a  loose  ring  h-',  within  which  the 
steering  head  H  le  free  to  tu  ra.  The  s wiveling  of  b*  la  In  tended 
tij  provide  for  tipping  and  rocking  of  tb*-  body.  The  toot  of 
tiiB  head  H  ends  In  an  inverted  T,  aeen  In  Fig.  1,  whose  rear 
end  connecte  by  the  phi  ni  to  the  link  n=5.  The  front  end  ol  tlw 
T  iB  conueeted  to  a  radius  bar  m",  of  flubstajillaily  the  t*ame 
length  as  n^,  and  having  Its  renr  end  pivoted  to  one  aile  stub 
at  mf^.  Thus  a  twist  of  the  tube  H  dedeu'ts  the  tubeJtaelf  some- 
what In  acting  i>n  the  llok  n''. 

Referring  now  to   KIg.  1,  the«team  ffo*«  to  the  cj  llndera  by 
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raEseit  or  lowered  to  rota  te  the  pluloD  t^  In.  one  dlrectloD  or  tbe 
oth^r.  Such  rotnttve  uiovemcnt  of  th(^  [jIdIud.,  more  or  leaa 
rotates  tbe  ehatt  V>;  though  the  >L-oun^tiu[id  (ieecrlbed  o^perate 
tbe  throttle.  The  long  racb-t«th  provide  for  continuous 
euxaK^ment  with  tlie  plDlon  t*^  wbeu  tJit  etcerlug-bead  Is  par- 
tially rotated,  and  the  foliar  h-"  h-'  la  made  iu  two  parte  for 
greater  canvenletice  and  eflde  lb  aMBtnllllnK  tbe  vurJuUS  mem- 
btra  of  tbe  mei;bftiil«in,  Wbeu  tli«  shaft  H"*  ie  (noveil  lonnl- 
tudinalU',  the  threaded  eteeve  b^'^  will  not  be  rotated,  and  con- 
m»i\aeBt\s  tbe  verlkal  poeltloD  of  the  block  h'O  will  not  be 
altered. 

The  end  ol  theoverhuns'"K  arm  H' (b  provlieil  wtthabear- 
lug-cap  H^  for  a  ratatable  and  langltudlnailji'-moFable  shaft 
or  rod  H'^,  provided  with  a  aultuirle  baDdbold  or  grip  H'i',  tht^ 
IdDer  end  at  the  member  H^  liavlDg  an  ealnrgement  23  to  flt 
tbe  iDteriuror  tbe  aFcrbanglng  arm,  and  tu  Kuldeisald  member 
B"  IQ  ItB  rotative  or  longltudlaa!  movement.  Between  the 
member  H<>  and  the  up[>e;r  end  of  the  abaft  H^^  Is  luterptiBi-d  a 
flexible  connection  which  will  conforui  to  tbe  curvature  of  the 
Hteerliig-head,  while  It  will  tranumtt  rottitlre  or  lungitudlaal 
movemejit  ul  the  ttietaber  H''  to  the  abaJt  H^.  In  Fig.  7  tbe 
connection  la  shnwu  as  a  ttexible  Bhart.  Hi", attached atlta  ende 
to  tbe  slide-rod  H"  and  the  shaft  H^,  respectively,  said  Ueilble 
Btaaft  being  compowd  nf  a  series  oF  conical  spirals  wound  In 
opposite  directions,  and,  a£  beat  tihown  in  FIge.  B  and  9,  four 
Buch  spirals  are  stow  p. 

It  iBconveuient  to  provide  meana  for  automatically  applying 
tbe  brate  when  tbe  steam  \B  shut  off  from  tiic  motor,  and  to 
eHect  this,  a  brake-cuutrulllng  cylinder  b^'' Ia  tnounted  on  tlie 
Teblcle-b(nl>%  Figs,  1  and  7,  connwtlng  tho  piuton  thereof  by  a 
rod  b'"  n'ltt  tbe  (ont-actuated  bruk*^:oQtrulliug  IpFer  *.L  ily 
a  Bult«ble  arrangement  or  links  aiul   levrrs  this  ]»  eounected 


way  of  the  throttle  valve  m-1.  Thtsvalrehaa  its  atem  teitendcil 
through  the  ebeat  m->  and  Jointed  to  au  arm  f  of  a  rock-sbaft 
V,  bavlag  Its  bearings  In  oae  of  tbe  transverse  motnr-eupports 
U^,  the  said  roeliBhaft  having  ulso  a  dowLturned  arm,  t^.con- 
ne*-ted,  by  a  link,  with  an  arm  t^*  oh  ft  long  shaft  fJ,  having  at 
Ite  outt-r  end  u  pliilou  tw,  fast  tbert-on.  the  abaft  paaslag 
througb  the  divided  supporting  arm  t",  {see  Fig,  10),  depend- 
ing from  a  collar  ti^>,  through  which  tbe  ateerlng-b&ad  H  paseea 
)o4)S<_-ly,  retaiaiung  Hugn  t''-  being  secured  to  the  head  above 
and  below  tte  collar  1^"^  to  prevent  vertical  inoTement  of  tbe 
collar  relatively  to  the  steerlug-bead.thepluioD  t^  being  shown 
aa  fast  on  tbe  »)haft  between  the  parts  of  the  supporting  arm 
t^.  The  ateering-bead  opposite  the  pinion  t^  is  cnt  away  at 
oneMde,  asat  b^^,  and  Innideof  tbe  head,  as  shown  In  Fig. 
lu,  fa  secured  a  plate  b^-',  having  Inturned  ends  hi*,  whieb 
are  receased  at  tholrouter  ends  topartially  embrace  a  sbalt  H«, 
ejcteaded  part  way  through  theetralghtportlon  Of  the  ettering 
head  H,  ajid  concentric  therewith.  The  parts  b^'  form  «pt>er 
and  lower  bearings  for  an  cxtt'rioriy  and  coarecily  threaded 
eteeve  hi^'(shon-n  e«paratir]y  In  Fig.  13.),  tbe  shaft  H><.  paHsing 
through  tbe  sleeve,  being  loiigitudbmlly  movnbip  therein,  but 
connected  to  anid  sleeve  hi-'.to  rotatelt  by  means  uf  a  upline  or 
key  2&,  Figs.  11  and  12,  entering  a  suitable  longitudinal  key 
way  or  groove  26  In  the  Shaft.  The  threaded  sleeve  bi''  paBJSCS 
through  and  engager  tbu  e im I JarLy- threaded  opening  b"^  of  a 
BubstoDtially-cylindrEcal  block  b'',  which  lit  elongated  ut  one 
side,  as  at  h^^,  Fig.  12,  to  extend  Into  and  be  guided  by  tbe 
opealPg  b'^ln  the  steering-bead.  Tbe  part  of  tbe  block  ex- 
tended through  the  ofvenlng  Inlbe  head  la  shown  herein  as  pro- 
vided with  a  receas  to  receive  a  lug  b^"  on  a  two-part  collar 
hso  h3«,  wbicb  iooBfly  surrounds  tbe  Bteerlug-head,  and  on  the 
part  b^i  of  the  collar  are  formed  a  series  of  lung-cnrv^  rack* 
teeth  b^^,  with  which  the  te«tb  of  tbe  pinion  t^  mesh.  NViw  If 
through  rotation  of  the  shaft  B^,  the  threaded  sleeve  h^^  is 
rotated  In  oneor  tbe  otherdlrectlun*.  the  block  h^^  will  be  raised 
or  iowered.  and  thereby  the  segmental  rack-teeth  b^^  wilt  be 
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with  the  tbrottie  rock-shaft  to,  so  that  when  tbe  latter  Is  ro- 
tated In  tbe  proper  dI]*ectlon  to  sliut  off  tbe  steam  from  tbe 
motor,  the  Tttlve-rod  b^"  will  be  moTed  to  admit  atieain  to  the 
braJte-cyllmler  b^'-,  to  thereby  set  the  brHke,and  when  the  rock- 
shaft  t*' la  turiaed  to  open  tbu  throttle,  the  valve-stem  b'"i'>  Ib. 
moved  Co  penult  tbi^  escape  of  steam  from  the  brake-c^iludej-^ 
to  thereby  release  tbe  brake. 

In  Fig.  14  Is  shown  a  modlfled  form  of  Aextble  connection,  be- 
tween the  slide-rod  H^  and  the  shaft.  H^,  said  connection  com- 
prising a  series  of  links  G<>,  conDet^ted  to  each  other  by  glmbal- 
Jaluta  At  U7,  to  permit  tbe  rotative  oiovetnent  of  i<ald  i!oanec- 
tlou,  and  also  tbe  adaptation  th^rt^of  to  the  curvature  of  tbe 
ete«rlug-head,  the  end  links  of  tbe  coaoectEou  being  attached, 
respectively,  to  the  sllilc-fud  W  and  shaft  U^. 

Tbe  main  crauk-aliaft  M'~  ol  tbe  motor,  Fig,  1.  Is  connected 
to  the  valve-sliaft  M'^'.and  by  raeans  of  a.  eiiltabledevlce— such, 
for  [uatance, aaebowu  Lnthe  United  States  PatentNo.  478,022, 
dated  June  2k,  1H92— the  direction  of  rotation  of  tbe  main  and 
valve  BhaftH  will  he  reversed.  A  bracket  ni-''"  is  iibowo  as 
mounted  on  tbe  lower  portion  of  tbe  boiler  and  has  fulcrumed 
thereon  at  m*'  a  bell  crank  lever  m*-,  ont  arm  ol  which  Sacoa- 
necte<i  witb  the  reversing  device  for  the  motor,  the  other  arnu 
belngconnected  by  a  link  m*^  with  a  rocker-arm  tn*^  on  a  ronk- 
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Bbuft  ni«'\  iiupported  at  dneetid  fti  a  b^aritiK  mi''  on  llie  bntler, 
as  Bhnwii  in  Fig.  1,  the  other  eDcl  of  Uie  rorb-sbHrt  hAvIng  Its 
bearlni^a  !□  Darsiu->~(BK  Pig.  20),  lorinLDg  part  of  a  collar  ni'^^, 
loosely  HUrroundlng  tb?  BteerljLj;;-heud  below  the  bottom  of  tlie 
Tebicte-itiidy,  and  beld  in  place  tticreoD  by  retnlnliig  rin^  tti'^>'', 
fitiltfthty  secured  to  the  bead.  Tbe  eara  m*^  projpct,  iBterally 
Trom  t]»e  head,  fie  elearlj  sliowti  in  Fig.  2,  and  between  aald 
i^are  Is  l!xedly  mouiitBd  on  the  rock-RJiatt,  us  by  U  set  aero w 
m"".  Fljc.  30,  n  rucker-arra  ra"'i,  bavtiig  a  latorally-exteuded, 
Wgruentnl  und  bifurcated  eod  m^'-,  Flt^B.  11)  and  20.  extended 
part  way  Into  the  ehferlD^^-heiid  tliroug;b  on  opening  ^*-f  made 
therein  to  fVi^oige  a  batt-tike  pyrtloQ  tn'-^  of  a  eleeTem'^*,  rig- 
Idly  Hfciired  to  th*  lowH?r  end  of  tho  shHtt  H**  hy  a  suitable  wit- 
serew  m""'.  The  cullar  m*S  eurruundlnft  llie  steering-head,  1h 
also  eut  Hwny  nppoBlte  tb(^  uppiiluR  >^!)  In  tbt  flteerinij-hflnd,  to 
perruitfrfeplny  to  tlierocker-ann  ni">i.  Now,  whta.tLefitlde-rod 
H"  la  di'ftwn  oiitwardlj  hy  the  operntor,  the  Bliaft  H^  will  Iw> 
lifted,  and  tbt-iiUKh  tbe  joint  between  the  sleeve  m'''  and  the 
rotker-Hrni  m'-'  thirlfltterwlll  bs  ror'lted  to  turu  the  shaft  ni'^ 
In  the  diret-tlou  of  the  arrow  4-5,  Fit?-  :2(>.  Hy  reasoti  or  the  ex- 
teudt^d.  iiifurcQted  end  of  tbe  pockpr-arm  nr'i,  the  roundw]  por- 
tion of  the  eleeve  m'*-^  ivlll  nt  ail  tlincE  n^tueln  In  enf^agonifnt 
with  the  Btxinentfll  portloD  m"-',  no  matter  how  much  or  hoft* 
little  tbe  ateerlnt^-head  may  beturn«?d  on  its  vertical  axis  In  the 
Bte^riuK  of  the  vebliile. 

The  outward  movement  of  the  Bllde-rod  H".  berelntielore 
r*rtTre<i  to,  wllL  throuj^b  thf  tntervenlMg  i-otmecMona,  revereo 
tiie  direction  of  rotntion  uf  the  motor,  the  normal  or  "^o- 
ehead"  position  of  thuBilde'rod  bHng  *hown  \a  Figs.  1  and  7. 


the  shaft  B"**  being;  eonnectwl  to  themotor  In  iilace  ol  the  shaft 
o,  Fljjf,  1,  or  It  may  be  conuftcted  with  the  rear  end  of  the  latter 
shaft  by  a  joint.  A  uplder  b^""  Is  rotatably  mounted  on  shaft 
hi'',  between  the  bevel-gearii  b^'"  atid  i"^,  suld  Bplder,  iis  herein 
BhowH,  carrying  etude  b'"*,  four  In  number,  ou  each  ot  which 
IB  rotatnblr  monuted  a  beveJ-plnlon  h"''',  A  dlBk  b'"",  adja* 
t-eot  the  back  of  the  gear  b'"",  hoe  an  annular  flange  b^"', 
which  paeaes  around  the  outer  ends  of  the  pinion^  b^'^*,  the 
studs  h^"-*  extending  through  the  flange,  tLe  latt^rr  belug 
eeeured  thereto  by  suitable  bulta  125,  bo  that  wb^n  tbe  gear 
bt-'^'-i  1»  moTi-d  lougittidlnrilly  of  the  abaft  !**■'  ihe  disk,  spider, 
and  plnioDB  will  move  In  unison  tbfrewtth.  The  hah  of  the 
ijevel-geur  bi"3  is  enlarged  interior]?  to  receive  the  hub  of  a 
do tcb  member  C''-"',  surrounding  the  hollow  end  or  and  attached 
tothi^shnlt  n^-Hn  suitable  manner  to  rotate  therawlth,  snld 
clutch  nieoiber  having  a  eerlea  of  prolectJonn  c"'-  on  Its  Inner 
faipe,  A  second  clutL'li  raerabflrr*">  Ib  secured  to  tbe  shaft  b"". 
between  the  spider  an  I  the  gear  b"",  eald  member  having  lu- 
turned  projections  c"",  which  «nt*r  correa  pond  I  ngly-l  orated 
holes  b'"^  In  the  spider  h''^",  the  holei  and  the  projeetlouB  on 
the  two  rlutcb  membera  l>eing  located  in  like  circles  on  the 
resiieetlve  parts.  Now,  ivltli  the  parte  In  poAltluU  shown  In 
Fig.  21,  rotntlon  of  the  sbaft  11*^=^  currloB  Ibe  iwvel-gemr  b'*"- 
arouQd  with  It,  causing  nxlHl  rotation  i»f  tbe  plalons  b"*'-  on 
their  studs,  ond  as  tbe  fixed  bevel-gear  b"''i  meshes  with  said 
plniona,  they  will  cause  Ihe  spider  b^'"''  to  rotate  at  ooe-bair  the 
H peed  of  tbe  Bhnft  B""-  Tbrougb  the  clutch  nipmber  C""  tbi^ 
fplder  transmits  Its  rotatltin  tu  the  rliAft  b''*  and  at  the  same 
epe-  d,  so  Ihat  iJIflercntlalsiieerloI  sbnfts  B'*''  and  h'"'  isellecte"*^ 
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052 
A  Hurt  of  \nzy  tongs  connection  la  provided  between  Hie  shaft 
o  and  the  motor  shaft,  nith  tbe  purpose  of  allowlug  longi- 
tudinal relative  mottoD  between  Ihe  motor  atid  the  gears  od 
the  nxle^ 

In  Fig.  24  la  shown  a  reduciug  gear,  as  introduced  lato  and 
forndng  a  part  of  the  power-trofismHtliig  eonueetioHB  i>etweett 
the  motor  and  the  driving  axle  of  the  vehicle,  abntt  o.  Fig.  1, 
being  shortened  to  admit  the  Introdactlon  of  the  said  device 
between  the  pinion  b*"^  and  tbe  joint  counectlDg  Its  ebaft  b>-~ 
with  Rhatt  o,  Referring  to  Pig,  21,  tbe  shaft  b'-'  Ik  shl^wn  as 
made  lunger  tban  In  Fig.  1,  passing  through  a  bearing  b^'"', 
M'hH'h  may  form  a  part  of  or  be  attnclied  to  tbe  bracket  BW,  a 
lievel-geor  bi'^i  being  rigidly  secured  to  tbfr  SttEd  bearing  bior.. 
A  siiullar  gear  b"*'!'  is  keyed  to  a  shaft  B"'',  which  latt^er  Is 
■howu  aa  cored  out  to  receive  tbe  end  of  tbe  plnloivabaft  b>^. 


,910. 

if,  however,  the  gear  b'*'-  la  moved  nn  the  flbnft  B^^  to  the  lelt 
Flg.2-i,the  pluloaa  b*""-  will  be  disengaged  Irom  tbe  Qxed  gear, 
bi"^'  and  the  spider  will  be  movetl  toward  tbe  cluteh  nictnt>er 
C"5  uDtll  the  projwtionH  c"^  thereof  enter  the  holes  bi'*«  ol  the 
Bplder.  Smell  movement  of  tbe  spider  will  not  disconnect  It 
from  tht?  elutt'h  member  C""  berauee  of  tbp  length  of  the  projec- 
tions c««,  and  thus  the  apl'ler  acts  to  connect  said  two  clutch 
members,  and  tbey  will  rotate  tORCtber  and  at  the  same  speed. 
It  the^t^fore  follows  that  the  shafts  B^"  and  b'''  will  rotate  t<o- 
gather,  and  at  the  same  speed,  each  clutch  member  being  con- 
nected to  rotate  witb  Its  partlcularclutcbmetaber.aa  de«crlbed. 
The  bnb  hi«»  ol  the  bevelgear  b''^^^  ig  abown,  as  provided,  with 
aBannulargrooveb"3,to  rwelve  lugs  oo  a  controltlng-lever, 
as  b"S  or  other  device,  by  which  the  mechanism  nooy  be  eon- 
trolled  by  tbeoceupant  of  tbe  vebicle. 


I  An  Onkaian  getsollne  ruoabntit.  Ha&  been  run  ah  nut  ^  Of) 
ml  e-i',  atid  rung  bettor  th&a  whea  new.  In  Rne  condition  in 
e^-«i7  way.  Double  cyclLuder,  speed  up  to  20  mlloa.  SUin& 
from  st>at.     Price  |T25.     Address 


OWNEB  buying  four-pa^eengBr  WInton,  will  sell  for  $97S  liiw 
new  19(10  Standard  two-pa&spiiper  Wlnton  Phaeton,  lfttt.'St 
model,  perfect  order,  tjuperior  englae.  Is  very  fast.  Has 
be«n  used  four  weeks.  Can  be  seen  in  New  York  and  fully 
l*e«tod  by  purcbaser.    Addcesa 

R.  Et  M„  care  HmisELEfB  Age. 


Four  WInton  Motor  Delivery  Wagone,  in  good  runntog  Ordpf- 
Pric«,  >8D0  each. 

JULES  JUNKER,  1333  Locust  8t,  PhUadelpbia,  Pa. 


FOR   SALE. 

A  second-band  IHdO  model  Winton;    also  eecond-bnnd  1^00 

tnrtdel  Winton  ;  owners  traTellfig  In  Europe,  reason  for  aellling. 

L  Carriages  In  tlrst-cliias  <»ndition,      VJOO  model  hnis  estm  set 

itiri--).  pair  large  lamps  &nd  odometer^    Ctin.be  seen  and  tried 

[at'57  West  Mth  Street,  City.     Address 

"EUROPE,"  S7  WB8t  GRth  Street,  New  York. 

Volume  I,  No.  1. 

pARTlES  having  copies  of  the  November,  IS^S, 
number  of  Tbb  HORSEtfiSS  Agh»  which  they 
are  willing  to  sell  or  exchange  for  later  numbers,  are 
requested  to  communicate  with  the  publisher. 
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Gasoline  Bicycle  Motors  p^h 


Complete  R&ta  Castings  WitU  FulI-SIze 
Working  Drawinga. 

ROUGH  on  MACHINCD^  ALSO  FINISHED  MOTORS. 

LOWELL  MODEL  CO.,    box  291    LOWELL,    MA3S. 


Engines  and  Boilers... 

PIN  Valve?  (boch  union  and  plain  ends),  Itijjtci- 
ors,  Gasoline  Rcgulaiors  (improved  type),  Water 
Regulators,  Improved  Glass  Gauges,  GEobeand 
Check  Valves,  Water  Relief  Valves  (or  Cylin- 
ders, S(cam  Gauge*  anJ  Safely  Valves. 

LOCKE  REGUUTOR  CO.,  Salem,  Mass. 


Q  P  P  O I  A  I      w^ffio  tteni  ^abts  foh  mtomo- 

*="^  «»%/■  **fa     BILE$.    iKada  t»  wdtr  from   tkttch  or 

tamph.       :    :    :    :    :    :    : 

DODGE    MACHINE    SCREW    CO., 
BOSTOVf. 


Seamless  Cold  Drawo  Steel  Tyblng, 
Stiellsi  C]|llnilefs  and  lanh, 

DROP  rOROINOa  AND  «TEEt  QTAMPINQS. 

JAMREr,  STEINHETZ  I  GO.,  Dnxil  Building,  Pkllidilphli.  Pi. 


For  Air,  Ou.  StfiUD,  atd^ 
vuIb  or  flnidB  QOdn 
lif  i8Ma»  md  eipl  aai  tm. 

^P~8aunleuHtiHl  T«t- 
•d  Tunks  of  Haadif 
Slameten, 


Rawhide 
And  Fibre 


GEARS 


COMPENSATINQ 

GEARS  FOR 
DIFFERENTIAL 
DRIVE. 


IROrf    or    STBEL    SPIRAL    and    HEftRlNQBONB    QBARS. 
New  Bud  Improved  DRIVE  CHAIN   witb   h«riT«ned   r|veM  and  slecvca. 

SPROCKBTS.  STBBL.  UALLS  of  various  dlamctcrB. 

BOSTON  GEAR  WORKS,'^b'ostcS."m%IT- 

GOaD  ROADS  LITERATURE 

Send  for  a  copy  of  "A  Plea  for  Good 
Roads,"  containing  addresses  of  speakers 
at  the  recent  Good  Roads  meeting  of 
the  Automobile  Club  of  America,  and 
use  it  in  the  cause,      :       ;       :       :       : 

ALBERT  IE*  SnATTUCH, 

Chairman, 
Good  Roads  Committee.  W^ldorf-Asloria^  New  York. 

Subscribers  who  are  willing  to  act  as 

LOCAL  SUBSCRIPTION  AGENTS 
for  The  Horseless  Aos,  on  a  commission  basis,  arc 
requested  to  communicate  with  the  Editor, 


SE    \ 
size    3 


There  !£  no  dry  battery  equ  Alto  00  r  ECLIPSE 
for    ENGINE     IGNITION    purposes;    size 
6"x2'/*"x7^",voltage  J^,  We  solicit  a  compar-    i 
ative  test  with  any  other  dry  battery  to  be  had*      s 

New  Excelsior  Drj  Batterj  Minufactorii,  '^^  '^'""trVvi.rt.  S 


aa.ASHTON.a, 

Pop  Safety  Valvet,  Cylinder  Relief 
Valves,  Steam  GaugeSr  Automatic 
Water  Gauges  knd  Gauge  Cocks 
for 

STEAM   VEHICLES. 


THE  ASHTON  VALVE  CO.,  27J  Franklla  St..  Boston,  Haw. 

(121   LlOerllr  StfaAl.  Naw  TarV. 
5;    021  B  Fllbart  Slre«I.  Phlladalphlft. 

iair " 


BlUieHES; 


18  Laka  Strait,  Chlciflo,  III. 


Graphite  Lubricants, 

ALL  KINDS,  ACCORDINQ  TO  WANTS. 

■yaelal  praparaticioa  for  Qttst  oi  Et»ctrlc  Ifotori  aod  tot  CrUadtn  ef 
Motor  EnfflQsa,    Bend  far  Ctcralarai  mnA  Pslee«, 

Jtseph  Dixon  Crucible  Co.,   -   Jersey  City,  N.  J, 

IN  TOUR  TOWN,  FROM  TOUR  FRIENDS, 

will  you  solicit  subscriptions  for  The 
Horseless  Age  on  a  commission  basis? 
If  so,  write  the  Editor. 

AUTOTV^OBILES. 

Electric  and  GaaallnA, 

REPAIRED,  STORED  -^o  RECHARGED. 

SPECIAL   AUTOMOBILES   Built  to  Order. 
F.  A.  LA  ROCHE  &  CO.,  uifa.adhudMaAu..  New  Y(»rk. 

AurOMO&ILEBELL.  ^/Ianufacturera    of 

BELLS 

OF   ALL   KINDS. 

ALSO   BICYCLE  SPECIALTIES 

Write  tm  CkUiDfa*  ud  Ucniloa  Oo4ils  WwiEvd 


BEVIN  BROS.  MFG.  COn  '"^clr'" 


WANTED.—  Vol,  1,  No.  /.  Voi.  s,  Nos,  5,  6,  7,  8, 
^^  p,  10,  and  Vol.  jf  No,  /.  A  new  number  of 
the  weekly  will  be  given  in  exchange  for  any  one  of 
these,  if  in  good  conditi&n,  and  for  Vol.  1*  No.  1, 
four  numbers  will  be  given  if  in  good  conditioa. 
HORSELESS  AGE,  American  Tract  Society 
Building,  Nassau  and  Spruce  Streets*  New  York, 


Jul  J  18,  I  BOO 
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3" 


l^a 


HAND  AND  POWER  PUMPS  l^l^l^;^ 

AuiomobTlM  and  Pncumalic  Tired  Wagons •     . 

GLEASON-PETERS  AIR  PUMP  CO,, 

MANUFACTURERe, 

WEST  HOUSTON  STREET,         MEW  YORK,  U.  8.  A. 


[ 


Why  try  to  stick  ihiugs  wilK  Bome- 
ihmgibat  doesn't  stkk?  Buy  MAJOR'S 
CEMENT^  you  know  h  slicks.  Nolhinjr 
breaks  away  from  ii.  Stick  to  MAJOR'S 
CEMENT.  Buy  once,  you  wiU  buy 
forever.  There  H  nothing  as  good  ; 
don't  believe  the  substituter. 

MAJOR'S  RUBBER  and 

MAJOR'S  LEATHER, 

^      Two  separate  cements— the  best.  Insist 
DO  havitug  them. 

ESTABLI33SD  WS. 

15   and  25   cents   per  bottle   at  all  druggists. 

RAAJOR  CEMENT  CO.,  NEW  YORK  CITY. 


THE  JUMP  SPARK  LEADS 

OlTe  Tbioik 
1   Inch  Jump  Spark. 

Weight,  S  lbs. 

DimeiuIoDs,  Siiii  im. 

Patent  Applied  For. 


E.  F.  SPLITDIIItF,  ftlEffiiW 

tl  Vindswater  Bt.,Pfew  Torlt. 


I 


Tbc  "Standard"  Model 

Tim  verjr  Lnt'Tfft  and  BMt  Two  aud 
i'ovT  paaMOffer 

STEAM  CARRIAGE 

boDt,  Eitra  large  heatlnu  Hurracc  In 
bolter  CS4  »n.  It,).  W«  do  away  ii  Ith 
Mnb.  &d4  light  with  direct  burner. 
fend  ramlith  k  aapplc'Ut^cM'Lry  wnter 
pamp.  aJao  coll  watq^r  beji;tf;r  trom 
cxbaiut  ftteam. 

Ftwr  Paaaeoscr  Carrlaz*,  $1,000. 

Wi  m<ii.*  'I  tpn-laitg  (\f  ite{M4no  Slfdm 
j|Hl»aioMI^>  t^  ordtr.  at  rtatonatU  raUt. 
Artr  44i$9«nf-    Jb»tw  ffttaruntve^ 

THE  BOSTON  AUTOMOBILE  COMp-ctory,  B«r  Harbor,  Me. 


IN  TOUR  TOWN,  FROM  TOUR  FRIENDS, 


will  you  solicit  subscriptions  for  Thk 
HoKSELKSS  Ace  on  a  commission  basis  T 
If  so»  write  the  Editor. 


Automobile  Patents 
Exploitation  Company 

UNDERTAKES: 

The  manufacture  of  Automobiles  and  Motor-Cytlcs, 

The  pxamination  cf  Automobile  patents. 

To  enlist  capital  for  the  development  of  inveniifiU--. 

FURNISHES: 

Specialists  to  make  thorough  examinations  of  patents. 
Experts  to  test  motors  and  automobiles, 
OpportuntUes  to  inventors  to   present  properly  their 

propositions  to  concerns  willing  to  consider  and 

to  undertake  the  same. 

PURCHASES: 

All  meritorious  patents,  licenses  and  inventions  re- 
lating to  motoncyclcs,  motors,  gears»  automablles 
and  their  parts, 

AUTOMOBILE  PATENTS  EXPLOITATION  COMPANY, 

37   WILLIAM    STREET, 
F.  B.  HYDE,  Seonttfy.  NEW  YORK,  Np  Y. 

PAR8CLL    ^    WEED, 

/tIOQCI       IVI3l\CrS       and  pine Wtrumenl  Worn. 

"Oah  bii>rii>  roiriTBUcrroir."  SHipp,  iM^iUuitiatiDiu.  Lu-ic  Sto.  ft  A}. 

0A5   CNOtNB  CAATIN05   AND   MATERIAL. 
Write  r«r    CutnloEnc^  TelupIioD«,  KA  Midlauu  Bqu&re. 

THE  FRANKLIN  MODEL  SHOP,  129-131  w.^ut  si..  New  York  City, 

Kitts  Low  Water  Alarm 

FOR  YOUR  LOCOMOBILE. 

KITTS  M'PQ  CO.,  Oswego,  N.  Y. 


Write  [or  Blue  Priat 


CAN  TOU  QET  US  NEW  SUBSCRIBERS ? 

Aoy  of  our  subscribers  who  arc  willing  to 
solicit  subscriptions  for  Tbg  Horseless  Ace 
from  their  fellow  townsmen,  are  requested  to 
communicate  with  the  Etiitor 

WANTEDp 

Special  contributors  to  The  Horsbless  Age  on 
all  important  subjects  relating  to  Motor  Vehidea. 
Fair  compensation.  Address  The  Horseless  A<;e, 
150  Nassau  Street.  New  York, 
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RIGS  THAT  RUN. 

THE    KIND    YOU     HAVE     BEEN     LOOKING     FOR. 

COMPACT,     DURABLE,    EASILY    MANAGED, 

BUILT     TO      LAST.        IF   YOU     ARE     AT 

ALL      INTERESTED       IN       SUCH       A 

VEHICLE,  WRITE  AT  ONCE  FOR 

CATALOG     TO 

SAINT  LOUIS  MOTOR  CARRIAGE  COMPANY, 

121  1-13-16-17-19  Vandeventer  Ave.,  ST.  LOUIS,  MO.,  U.  S.  A. 

'*Earlv  Orflera  Securo  Earlv  Deliveries.'' 
Pennsylvania  Representative.  A.  B*  CUMNEH.  gio  Dreiet  Building.  Phnadelphla- 

NIAGARA  MOTORS 

SINGLE   OR   TWIN    BAUNCED. 

HORIZONTAL  CARRIAGE  MOTORS 

Two  or  Four  Cyde.     SUrt  on  Quartir  Turn, 

SIMPLE.  SAFE.  STRONG,  SURE 

TWO-CYCLE     MARINE    nOTaSS. 

MOTOR    DEPT. 

NOYE   MFG.   CO, 

50  Lake  View  Avenue,  BUFFALO,  N.Y. 

Pat«nl>    PvndlPf, 


.aiL 


TRANSiynssiON  GEARING.. 

FOR  AUTOMOBILES. 

Two  Speeds  and  Reverse.  Change  of  Speed  by  Brakes. 

No  Gears  Running  at  Normal  Speed. 


No  Shocks. 

NEAT. 
COMPACT. 


STRONG. 
EFFICIENT. 


No.   I,  4  to  s   H-   P.,   15  in.  long,  weight  35  lbs, 

CpHE  shaft  is  continuous^  and  may  be  driven  direct  from  ehe  motor  shaft.     The  left-hand 

•1       brake  operates  the  reverse,  which  is  at  slow  speed.     The  brake  flest  to  it  operates  the 

slow    speed    ahead.      The   sprocket    wheel    drives    the    axle.      The    friction    clutch    at 

the  right  locks  the  whole  system  and  drives  it  at  the  speed  of  the  shaft.     A  pinion  may  be 

used  instead  of  sprocket  jf  desired.     Lubrication  by  oiler  on  the  end  of  the  shaft.     .     «     -     ,     . 

THE  UPTON  MACHINE  CO..     17  state  street,   new  york. 


WRJTE  TO  US. 


Works  at  BEVERLY.  MASS. 


FfS.l»00 
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<g>  Moroft  f 


%  ^^6>        <5>  Mo  I 
ni^MoND  Rubber  Co 


BUILDERS  Say  BEST    ON     EARTH 


The  Diamond  I^ubbcr  Co. 


AX^rite  for  Catalogue. 


MADE  IN  AKRON,  OHIO. 


A  PERFECT  AUTOMOBILE   EQUIPMENT. 


THE 


EMPIRE  BALL-BEARING  AXLE 


A  NO' 


ROBERTS'   WHEEL. 


PATENTED. 


M  tine  at!*,  thif^ught/ 
tested  by  actual  ut9 
undtr  aU  c/itiMM  of 
nfifdes.  giving  pe^rfect 
tatisf action. 


E»p**iaf//  MdapHd  h> 
autQinQbrfe*  and  hwy 
truckf.  ftamts  tff 
ifsera  and  ttstimoniafa 
furmthwf  on  app/hti' 
Hon. 


NONE  SO  NEAR  ANTI-FRICTION. 

SUPERIOR  TO  ANY  OTHER  AXLE   FOR  ALL  KfNDS  OF 

MOTOR    VEHICLES. 


AXLE    DEPARTMENT. 


THE  CHICAGO  SCREW  CO., 

Address  all  communicalions  to  the  Company. 


CHICAGO,  ILL. 


Send  for  Catalogue. 
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Chicago  MIotop  Vehicle 


Com|>any 


LIMITED 


•^*tl?*f? 


Practical 

Vehicles 

That 

Do 

What 

Is 

Expected 

Of 

Them 


FdCtorii  t 
nARVEY,  ILL. 


40 


DIFFERENT  STYLES  OF  BODIES  MAY  BE  USED  ON 
ONE  GEAR,  CAN  BE  CHANGED  FROM  BUSINESS  TO 
PLEASURE  IN  TEN  MINUTESj*j*Jtjt^»>J»J^J»J»J»J* 


POWER:    HYDRO-CARBON;   ORDINARY  STOVE  GASOLENE. 
ONE  LEVER  CONTROLS  EVERYTHING.j»>j»o»j*j»j»j*>J»j**>"j* 


..Jllustiated  CaUlogue  M«i(ed  Fttc... 


CHICAGO  HOTOR  VEniCLE 
COMPANY  '-» 

341  W4BASI1  AVENUE       .•■       .%       CHIC  AGO,  ILL. 


J 


Jxffj  ! 
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ACETYLEN^C 


Has  the  greatest  hbatinq 
alue  of  any  gas  known.  . 


The  Acetylene  Motor 

Number 


^    i^^ONTAINS  the  most  up-to-<ilate  information  regarding 
^  its  production,   characteristics,  and  the  experiments 

^    thus  far  made  with  it  in  explosion  engines. 


Jaie  20, 
40  Pages. 


Price, 

10  CM$, 

stanps 

•r  colp* 


ACETYLENE    INDICATOR    DIAGRAM, 


LEADING  ARTICLES,  AS  FOLLOWS: 


Acetylene  and  Alcohol  Versus  Gasoline  as  Faels,  -  By  ISAIAH  L.  ROBERTS 
Acetylene  and  Its  Adaptability  as  a  Motive  Fo'wer  for  VehicteSt  -  by  E^  C,  OLIVER 
Will  Acetylene  Be  the  Coming  Pcnuer  for  Motor  Vehicles  ?  -  by  D,  N.  LONG 
On  Some  French  Experiments  on  Acetylene  and  Alcohol  as  Motor  Fuelst 

by  R  M.  HELDT 

Some  Properties  of  c4cetytene,         .        .        -        by  HERBERT  L.   TOWLE 

^     e4cetytene  and  Gasoline,  -  -  -  -  -  by  L.  BERGER 

Acetylene  Generators  for  cMotor  Vehicles,        -  -  by  W,  K  COOPER 

SHORT  TRANSLATED  ARTICLES  ON  ACETYLENE  AND  ACETONE 
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MOTOR   WHEELS- 


STEERING 

DEVICE 


n 


WITH 


BALL 
BEARINGS. 


R I IVI S.    Q'^ESCEHT  Shape  and  Flat  Base 


GLARING    EDGES   IF    DESIRtD* 


WESTON-MOTT   CO.,   Utica,  N.  Y. 


No  Biljiibtnient  of  pnrCf).  high  effl- 

Cleuc;?,  MlBThl  v^ar.  paHfl  atiil 

CBrtalntj   of   ottfrfLtltfD, 

gftrtt  ftdBptflbUllj. 

r^i'V;  THE  CUNNINGHAM  ENeiNEERING  CO. 

Office,  &26  Tremonl  Building,  BOSTON,  MASS. 


The  Billings  &  Spencer  co. 

HART^^ORD     CONN.,   USA. 

AUTOMODIIE  FORGINCS 

Til  ifl  p)et«  arc  Drop  Fdnred  of  ben  lofi  ueai  AaH  are 
itilt<h]«r  ireUTtaBM  welKlilDK  fmm  lUO  tol9ii(]]wtuiElt. 
Kr^Dl  Aile  Bud  !■  daalrnc^i  fat  i^i  IdcL  tublof.  W« 
«irr7  Umn  Furglivi  In  ■Mclc. 


IHt    BtlEB. 


STMwm.1    OMCCRlAt-ftiUt.  UHEQUALCD    HCILiTltB   FOH 


DROP  FORGING 


**" 


SEND    US   YOUR 
SPECIFICATIONS 


They   will   receive   prompt  and 
careful  atteqiioa. 


cospi^L^nsi^; UPRIGHT  DRILLS 

From  a  light  Friction  Dritt  to  a  42-la.  B.  O,  P.  F.  Drill. 

SEND  FOR  CATALOGUE. 


W.  F.  and  John  Barnes  Co*, 

996  Ruby  Street,      -      Rockford,  III. 


■of  automobile  plants 

^H  Is  uiifi  ul  uur  Specialties. 

^H  New  Cataiugue  Sent  Free  on  Request 

■    THE  GARVIN  MACHINE  CO. 

M       Spring  and  Varick  Streets     ::      NEW  YORK 


CUa    lirant*  .    The  i>»rrl"  Mftclili*  "  ^..  SI  S'- f Ih  St.,  Ph lUiIi-lphla.  Pn. 
dales  AgelltS  .    Muvnlinf.  M^swi-llblluon:.-!:!!?,  CnmilSl-Mi'ltuijU,  m 


the; 

GEOHETRIC  LINE 

i  tooU  for  screw  machine  work  are  used  and  recom- 
mended by  all  leading  manufacturers  because  they 
possess  so  many  points   of   superiority  over  old 
methods. 
If  you  are  interested  in  screw  machine  work  of  any 
^^       kind  it  will  pay  you  to  investigate  ihis  line  of 


Mdjustable  Self-Opening  Screw  Cutting  Die  Heads, 
Adjustable  Collapsing   Taps,  and 

Adjustable  Hollow  Milling   Tfodls, 


JK«nufaciured  by  the 


EOMETRIC  DRILL  CO., 

Westville,  Cona.,  U.  S.  A. 


DESCRIPTIVE 
MMTTEH  OH  DEMiftD. 


Gasoline 


Built  and  used  for  Auto- 
mobile purposes. 
GUARANTEED, 

B~  »^ ^-M ■  ■■* ^^  ^!  Single    and    Double 

I.III|III1S9         CyUnders.  5H.P.Sin?Ie 

Cy  Iinder»  $225  Complete* 

MUFFLERS  that  MUFFLE.  $I2» 

TRANSMISSION  DEVICES,  Two  Forward 
and  One  Reverse  Speed  with  Band  Brake,  $75. 

THREE  STYLES  OF  RUNNING  GEARS 
and  all  kinds  of  SUPPLIES. 

SL  Lauls  Automobile  and  Supply  Co. 

23d  and  8t.  Charles  ^t»«,  &T»  LOtIS,  NO. 
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Keystone  "Autocycle" 

NO  PEDiLINfi  OR  LABOR  JH£N  STARTING         ^ 


Amlsle  Power 

Wilt  Climb  Any  Grade 

Built  for  Country  Koad» 

Seat  for  Two,  Side  by  Side 

PRrCe.    $600.   COMPLETE 


Keystone  Motors 


^.T•■ 


WHOLESALE  OR  RETAIL 

Honest  Power  Rating 

Fully  Guaranteed.    Most  Reliable  Motor  Ever  Marketed 

PROMPT     DELIVERY 

KEYSTONE  MOTOR  CO,,  =.  PillLA,,  PA. 

EXPLOSIVE  MOTOR  NUMBER 


January   17th,  1900- 


LEAOINC    ARTICLES 


The  Hydrocarbon  Engine  as  a  Source  of  Energy,  by  Elwood  Haynes. 

General  Deductions,  by  Hf.nrv  W.  Struss. 

The  Gasoline  Engine  Indicator  Diagram,  by  E.  C.  Oliver. 

Vaporizers  and  Carbureters,  by  Herbert  L.  Towle. 

Ignition  and  Ignition  Troubles,  by  P.  M.  Heldt. 

Coils  and  Sparks,  by  E.  J,  Stoddakd. 

The  Vibration  of  Explosive  Motors,  by  Hf.rbert  L.  Towle. 

Gasoline  and  Gasoline  Mixtures,  by  E.  J.  Stopdarjj. 

Multi-Cylinder  Engines,  by  P,  M.  Heldt,  iiij. 

Gasoline  Vaporizers  and  Carbureters,  by  HeneV  w.  Strdss. 

Balancing  a  Motor  Carriage,  by  E.  C  Oliver. 

Explosive  Motor  Data»  by  R,  I.  Clecc, 

An  Explosive  Motor  in  Detail,  by  R.  L  Clecg, 

72  pp.     PRICE,    lO  CENTS»  Stamps  or  Coin. 

SUBSCRIBE  FROM  JANUARY  1st,  AND  YOU  WILL  GET  THIS   NUMBER.    $2.00  A  YEAR. 


The  Horseless  Age, 


160  Nassau  St..    New  York. 


Jlllj  'J"i     l"(HII> 
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BALDWIN  DETACHABLE  AUTOMOBILE  CHAINS 


«»^ 


are  made  ip  sizes  to  suit  the  demands  of  the 
trade.  Our  new  roller  chain  is  especially  adapt- 
ed for  light  Motor  Vehicles* 

aCNO  FOR  OATALOQU*. 

E.  ^BAITKUN  FETSHSON,  Salea  Agant, 
305  Lake  St.,  Chioaga,  BI. 


BALDWIN  CHAIN  CO.,  WORCESTER,  MASS.,  U.  S.  A- 


TELEPMONC   150  JOHN. 

WM.  R.  WINN'S 

DEPOTS  FOR  SUPPLIES : 

143  Matdea    Lane,    New   Yorfc. 
Springllcldr  Mas. 
Bridgeport,  Good. 


Winn's  Automobile 

SPEQAL  HIGH  FIRE  TEST  CYLINDER* 
OIL  OR  AIR  COOLED  MOTORS* 


GASOLINE. 

OIL    FOR    CYLtNDERS, 

OIL  FOR  BEARINGS. 


Mall  iod  Tclephime 
Orders    Promptly  Alteoded  To. 


ALTO^OBILC    STORAOE    AND    REPAIR    CO. 

The    Horseless   stable 

Tcit-tifeorte.  I2Z1  Cdhim»Ki».  57  WE5T  66th  8T.f  »*>  Nichoin^^  irink  Buiidiog,  NEW  YORK* 

House,  Cutf  Repair  juid  loipccttoo.     B^lterlB  C&ai^ed  and  Supplin  of  all  Kindi  FumUhedi    TianaleDta  Axxomtaadiltd. 

*  The  A.  S.  ec  R.  CO.  AUTOMOBILE  OIL,  For  Sale  Here. 


m\mi%- 


28  tiKb  Wh«cls.  FrODt  and  Buck,  Thereby  JVUklnt  Tirts  iTnlerchanteAbk. 

Ball  Beariag  Steering  Gear 

30  Tooth  Sprocket  on  Biffiarentlal 
Oear 

LARGE  PLANT  PROMPT  SHIPHENTS 

AUTOMATIC  MACHINERY       LOW  PRICES 


Write  UB  at  once  for  Prices. 


Penna.  Automobile  &  Gear  Co., 

READINQ,  PENNA. 


FlD^T    ANin   OMI  Y   Steiim  carrlflge  lo  have  a  Perfect 
I  IIVII    tU^U   vmui    Condoneer,Mumeracd  Feed  Water 

Heater. 


FIRST 


AIMn  DNI  Y  Steam  motor  to  orercome  all  the 
A^llLf  Wi^L.1  tJisadvButageB  of  tlie  liob  moUou 
for  reversiiiK;.  at  the  game  time  retaUilnig  all  the  good 
qualltiea.     By  our  method  we  save  21  bearlnga. 


FIDtT    AlUn    nWI  Y    Siraiu  earriage  with  an  IndestruC' 
I  ItSpt    rtliU    vyjiLI    Libie  wRter  glaae.    We  guarantee 
them  agaiaat  breakage  for  one  year. 

FlD^iT    ANin    riMI  Y  steam  carriage  to  have  a  perfect 
I  llyil     rtilL*    \-rJlL.I     iiunier  with  removable  tips. 


^5AI»WIN^ 


IDTOMONLE  MAIVllF&CTURiriG  COMMINV, 

ConnelLsvUle,  Pa. 
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Steam  Is  the  Best  Power  t^  Automobiles 
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mi 


Steam 
Motor 


Wa^on 


THIS  STYLE 
NOW  READY. 

OTHER 
STYLES 
TO 
FOLLOT. 


53I5 


yjT  HE  carrUge  illos- 

thjkt  will  siiisfy  the 
most  critical,  for  in  it 
is  combined  ihe  finest 
carriage  work  and 
the  be  st  machinist 
skill  and  woflunan- 
ship,  and  it  is  the 
most  practical  and 
satisfactory  pleasure 
carnage  one  can  have* 


FOR  FULL  PARTICULAE^  AND  PHOTOGRAPH  ADDRESS 


STANLEY  MANUrACTLRING  CO.,  nq.  n?  imcoin  street 


3W5 


,  Boston,  Mass. 


EVERY  SET  OF. 


Goodyear 


Is  made  to  do  satisfactory  work  on  a  vehicle  of  speci- 
fied weight.  We  have  the  best  facilities  for  making 
tiresr  and  can  make  a  better  tire  tor  the  money  than 
any  other  factory. 

No  Leaking  at  the  Lugs* 


TItE 


Goodyear  Tire  and  Rubber 


,'  ■  't  ' 


WRITE  FOR  PRICES, 

GIVING 
WEIGHT  OF  VEHICLE 
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E.  I'.  iNGERyoLf.,  KuiTOIl  A.\n  FJiot'fclETun. 


PtJBUCATios  OrriL't: 
ANBRiC4!i  Tract  SoatTV  Duili>isc.     -     l."0  Nassau  Stueet, 
NEW   YOKK. 


SirDKHillTlON,  roil  TllP  ("sited  H-rATfc;H  ASi*  ("an'ADa,  ¥1!XjI> 
aywir,  lit  aJvancc.  For  all  foreSgn  countrlea  tntluded  Iti  the 
Fnetnl  rnloHf  la.OO. 

O'SiMiiNtcATiONii.— Tlje  Editor  will  Ik>  plenaed  (r)  receive 
commtinicntiotie  »d  trarle  toiiics  fpom  nny  mitliu'iitlc  source. 
Till?  c«ri-eS{njn(leiit'8  Ttumy  uhould  hi  nil  cnHfs  be  Klveii  an 
uii  pviiieiice  of  good  fjiltli,  but  ui]l  not  (>ie;  rmblielieiJ  H  i*i>pflany 

^|¥<llH*Kt(Hl. 

tfe^  One  wMk*a  notlro  reiiulrt-«t  (or  dlHcontlHuance  or 
chatitfe  ol  advertiaemeut?. 

Thb  HoftBKLEHS  AOE,  loO  Xawuu  Ktrect.  New  York. 


Knt^nd  at  the  N»w  York  po*t  offlct  ft*  nMonJ-tflftsn  iiintt*r. 


On  account  of  the  excessive  iltacoantn  chargftf  hy  Sew  York 
bAnkB  on  timail  rberks  utid^r  their  new  rule,  nabirrIt>erM  nw 
Ljptiufstrii  ti  ivinU  bj  Post  OOJno  or  JiJcpwM  money  vnier  or 
r.  drsJt. 

CO-OPERATION  NEEDED. 

THEprocraina  Iwued  by  the  committee  of  tlie  Rniiflagli 
Olul*,  for  the  "ftutnmotillt''  gymkhana,"  whleli  waa  iin- 
tlced  Id  OTir  tjrtst  Iseue,  contaltiL-ij  niie  piirngra]jh  which 
Hhauld  Qod  ii  place  Id  th^  program  ol  every  BEaiJlar  meet  of 
ipotor  vehicles.  Thin  wa«  ao  auDouuccment  stating  that  dur- 
liifS  flpeclBed  mol-nfns  houre,  hidorc  the  contost-H  besiiD,  mem. 
Imtb  of  the  CluDrnutd  brlujf  thttr  horaeo  ti>  the  CLub  grouodM  to 
have  thera  trnlaeil  In  thr  preeence  of  motor  vehlcloH  Bent  there 
for  that  purpOHe. 

A  tliutd  hofBe,  suddenly  eonPronteil  hj  llip  mini  e  letomed 
ttlght  of  a  motor  vehicle,  Is  a  ftource  qT  clanger  to  Its  iswner,  a 
nulaantp  to  the  rotitorlst,  and  uot  Heldmn  an  alnrmJnj^  meiiaee 
to  the  poblle.  ft  la  to  the  Interest  ol  all  parties  tcj  dispel  tbc 
DTmal't!  npprehenaton  as  promptly  as  posullile,  nnd  experience 
Kfi  iibon^B  tlmt  In  ncj  way  can  tlila  lie  bi-tter  acoompllKlied 
than  tiy  ^Ivlna  him  m\  opportunity  o(  walkhiK  <)nlelly  up  to 
tbe  injv'liliii^i'  un  I  iiiivrRtl^rttin;;   It,     If  tho  vtbli'lL*   feavea  him 


rrltfhteiied  the  drat  time  he  eee»  It,  he  ta  likely  to  ba  more  frlKbt- 

enbd:  tbesccoud  time-, and  It  will  take  several  eucouutere  of  this 
aort  tu  cDiirlnce  bim  that  be  la  not  lu  danger  If,  ou  tbe  other 
hand,  he  has  a  ch{iDi.'e  to  aL-C|iialnt  himbelf  wUb  the  Uiiennny 
tbiii){,  nntt  atnuding  and  theu  In  motion,  that  la  likely  to  be  the 
end  of  \tt  eo  fur,  ut  lL>apt,ne  any  real  danger  of  a  rutiaway  goea. 
The  owner  of  tbe  machine  has  then  dona  hia  duty  and  tbe 
owner  uf  the  boree  La8  dnne  hia.  The  latter  has  removed  the 
{laoger  wbteb  ntlgbt  have  threatened  hlmeeH  and  otbers,  and 
tbe  former  hna  e^eapeii  the  publie  odium  which  attnchee  itself 
to  the  prov'okerfl  of  runaways  of  thEs  clns^. 

This  Is  not  aaylnm  whether  the  legal  reaponalbHIty  fur  these 
uccldeoteehould  re4t  with  tbe  horae  owner  or  the  motor  \e\xi- 
cle  owner.  That,  It  seems  to  us,  Is  ufber  alt  a  subordinate 
qljeetloiL.  The  leadibig  Fuct  la  that  some  lioraea,  happily  not  a 
mujority,  but  oerlnlii  iLmId  or  fractloua  IniHvtdualSi  are  liable 
to  bolt  when  they  See  till  ajtomoblle.  They  caunut  forthwith 
beabot,  ami  thie  ties^t  beet  thiag  Is  to  traiu  them  to  face  tbe 
macblDeB.  Their  owners  are  duty-bound  to  accomplish  this 
with  the  lea^t  peril  to  themulTes  and  to  the  public,  and  the 
i>wnerEi  of  motor  vehicles  «bould  help  rather  than  hinder  them 
to  thn  extent  of  their  ablilty. 

Thia  co-ot)enttUmehuuld  nut  becouBned  to  exhibition  toeetB. 
Kvery  Owner  u(  au  aiitomohlle  should  be  ready  to  atop  when 
requested  to  do  eo,  or  evuii  without  waiting  to  be  a^ked,  when 
a  liori^  appears  to  be  uneaay  at  aight  of  his  vehicle,  ICvery 
driver  of  a  restive  horjse.  laatend  of  trying  to  avoid  tbe  outo- 
mobtloSt  which  he  E:i  ceptaln  to  meet  In  lucreasinK  numbeta, 
should  make  the  moat  of  every  opportunEty  of  acouatomlDjt  hia 
benat  to  them.  It  la  a  mistake  to  itop  the  horse  and  riiti  the 
mfiehlneup  to  hiiu,  Btj-lkiDg^  blm  with  Ihe  whip  and  "Jerklug'* 
blca  to  make  blm  stand  still.  Sutfa  a  procedure  telle  the  horee 
a?  ptainly  as  words  that  he  la  exjiected  to  lie  rrighteued.  The 
machine  flbould  alwaya  be  «toppi;d,  and  the  horae  should  L>P  led 
op  to  It  by  the  bridle,  Jf  he  isKiven  hia  time,  and  periiaps  walked 
round  the  maciilQe  once  or  twice  In  case  he  Ea  unusually  Utuld, 
the  re»nlt  will  seldom  he  a  fftlUire, 

Some  niotnr  vehicle  ownera  In  ICuKl'ind,  who  deserve  the 
thanka  of  their  comimiinUy  (or  tlie  puhlk  apirlt  which  they 
have  ahowQ,  bare  published  their  wllllagn^es  to  allow  any 
horse  owners  wlio  ao  desire  to  train  their  animal:*  In  tbe  pres- 
ence ol  their  vehlulea  and  on  their  j^frouaila.  It  will  not  always, 
piThnps  not  uffen,  be  ptiaBlble  for  othera  to  emnhltt'  thi« 
exampli';  but  tlirni'i;  nutorn'rhlllata  who  would  object  tu  g\v\t\Q 
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BQch  co-oporalloD  ub  thoj  are  able,  of  ibla  and  other  aortjt, 
mef^lf  Ob  account  of  %he  perflonal  tncoaT^nJeDCu  iDTolved, 
W4iut<|  do  well  tti  remember  that  the  poimlur  antmua,  wblt^li  an 
rr(.>i|iieutly  Untie  cxpreHfilon  [n  Jrratlooal  antl  opprculvc  eprixl 
regtiluCLoDB.iH  In  lar^e  moaaure  cavB«cl  by  tbeluck  of  coDBldt^ra^ 
Uon  too  often  dhowa  hy  EUDtor-Teblcle  drisers  vvIkmi  paaalag 
faoraes.  Tbc  burseB  will  get  ueeil  to  It  sDme  time,  but  It  will  be 
much  bettiT  Fur  all  couccraeil  If  tbe  crisis  te  pueBL'd  witbout 
leuvlu^  tbu  L'ouDlrj-Bido  blanketed  with  Bix-miJ?  biimhI  ILiuile. 


SHOUTING  FOR  GOOD  R0AD5. 

WK.  reprlLt  la  another  coluiun  Bome  e^tractfl  from  a 
recent  editorial  Ln  our  t:Qiitpni[>orary,  The  fCitffSutffr, 
uu  the  tful^jiect  of  Cuotor  voblcle  dPHigo.  In  iLi*  ehhIei 
tbtiee  traiarliS  tnay  Kk;  allowed  to  pai^R,  tbouj^b  we  fanc^  that 
nmiij'  of  our  readi'ra  wIlJ  uot  1>43  slow  to  pii'b  bulea  In  tbern, 
TbDse  paSBages  about  the  jioworlag  of  veblclea,  tn  particular, 
strilif?  ui9  as  ratber  over-due^  No  one.  tu-daj.  tbInkB  ol  putting 
Ib4B  thnu  nve  or  bU  borjie-power  Into  a  gssoLlui?  carriage  lor 
guDcral  uee,  and  tlie  tendency  in  tbiecountry  la  to  make  tt  ovea 
blither.  XoriB  U  true,  on  the  other  hand,  tliat  the  number  of 
IlKbt  cnrrtttges  ("  voltorcttea")  fa  detrendinjf.  On  tL*-  L-nntrary, 
tli*."  tjunibLT  o(  thi*6e  veliidta  Itj  l-Vani-i'  and  oti  tbeCoiiiluent, 
where  tlie  roads  arejifoorl,  1b  ttecplat^  pace  with  the  iucn^aae  of 
power  In  the  Jie4T[er  aud  raater  vehiclea.  Tbej  bave  a  fleld  of 
ilielr  own,  verj  aiinllar  to  that  o(  th«  electric  pleaeure  carriage, 
and  they  fill  it  adniJrably, 

But  at  one  point  our  contemporary'^  utttranees  are  bo 
wittreiy  bealde  the  real  Ibbu(j  that  we  cannot  quote  tbem  wilh- 
uut  crltlciEm.  We  refer  to  Ita  remark  to  the  effect  tbaf'it  \sa. 
bad  Biffn  that  the  motor-car  man  Bhuuts  for  the  luiprovement 
of  the  roadB.  It  is  as  tbougb  he  was  dKvijti  tu  admit  that  he 
eiiuld  not  devl^  a  vehicle  wbieb  works  aatUIactorlly  on  roade 
a^  Ihpy  are." 

It  1b  quite  trae  tbat  tnOtor  rfhl(!le  mun  ahaut  lor  good  roadB. 
aiiiJ  it  la  nleu  true  thibt  they  will  rontlnue  to  about  for  th?ni 
unltl  tbey  get  them.  They  would  do  thle^  were  they  ever  bo 
fliicce«slul  In  building  machisce  that  would  uavigfite  these 
roads  without  being  wrecfcied.  But  are  the  builders  of  vehicles 
the  only  ones  whu  would  like  to  Bee  the  roaila  made  bett*r? 
Adadttc^ly  tbu  eonBtrUL-tlonnl  E>rublem  l«  greatly  complicated 
by  th«  uiluellaueouft  eprinkllug  of  cobbtuatouea,  ruts,  mud 
Utilea,  and  wbat  not  elae,  lu  what  we  Are  pleased  to  call  oar 
iHshwiiiya:  but  1^  there  tiothlng  In  all  thiB  liullabatluo  for  good 
roadH,  at  whtdi  Ttie  A'n^Ywwr  anlHe  so  fWHlly^  aave  a  thrifty 
concern  for  the  repair  bill?  Did  the  editor  who  penned  the 
abur^r|uotcd  Hluj^uover  detL'ul  blniseir  picking  out  the  smooth 
pirt  of  the  road  when  taking  a  bdIu  aw  heel,  or  u^Iectlng  a 
Bruoutbi  road  to  a  given  deBtinatlon  It]  {rirtlfrence  to  a  rough 
one?  Aad  wbeu  he  did  (for  a  negative  aosMer  la  Inconceiva- 
ble), wai  It  for  nothing  but  a  fear  lest  bia  wheel  abuuld  be 
iihriken  tu  iiieces?  In  other  wordK,  have  nut  the  ube^pb  of  vebl- 
i-iu'*  also  a  jirelerence  In  the  matter? 

Tli(>  wearand  tear  Incident  to  bicitniutlon  dii  n  iw^Ogh  Inatend 
iifaBmoatb  aurface  conatltuteH  iiNly  one  nf  the  Cibjectione  to 
bad  roads.  Anotber,  of  eveu  greater  impurtauce,  la  the  tast 
MTblch  tbcy  levy  In  the  Bhuf>e  nf  iiti^reaaed  pnwer  required  to 


propel  the  vehicle;   and  a  third  1b  the  abBoJute  limit  aooa 
reached  la  the  way  of  speed. 

We  need  not  Tneotlon  Hwphall  pavemeute  In  tbla  cooaectlon^ 
though  they  uniiuestlonalily  pay  tur  itieEuaelvea  in  cities ;  but 
the  dirt  ruada,  eurfacedrSBsed  or  Dot  dreaacd  at  nil,  which  con- 
atitute  almost  the  Bole  ftveuues  (or  local  iraiiBport  outside  of 
the  populated  ceutrcB,  are  an  enoriuotia  and  iwretiulal  drain  oa 
the  resourcee  ol  the  conimtialty.  A»  b*tweeu  the  traction 
reqalred  tu  haul  a  given  U>ad  on  good  macadam,  laid  aa  the 
Inventor  ol  tbat  pavement  Intended  it  flbuuld  be  laid,  and  not 
reduced  to  a  top-drcBBlug  i*I  atone  rolled  Into  the  dirt,  and  the 
traction  re<)ulrt'(l  by  the  name  loail  on  country  roadi*  ol  only 
ordfnary  badneaa,  the  later  Is  found  to  he  treble  or  quadruple 
the  farmer,  or  even  more.  We  bave  lately  seen  the  statfiment 
that  In  the  .State  of  Maryland  alone  the  Increaaed  coAt  of  haul- 
age over  the  exlatlutf  roade,  beyond  what  would  be  required 
on  mitcadani,  amounta  to  1:1,000.000  a  year.  For  the  farmer 
thia  means  juat  ao  uliatiy  more  horwfs  to  be  cured  for;  and 
more  wugona  alao,  on  accoont  ol  the  longer  time  couaumed  In 
perlorniing  a  given  haul.  For  the  uaer  oF  motor  traction  It 
means,  ftrst,  a  more  powerlul  motrjr  to  prujjel  the  velilcle;  tbea 
added  weight  Id  the  running  gear  tu  carry  the  heavier  motor; 
then  more  weight  In  the  motor  to  propel  the  added  dead 
weight;  and,  flually,  a  more  UBMive,  more  coatly,  and  Icbb 
easy-rldlng  conBtructlon  nil  arunnd. 

The  economic  loas  lu  the  way  ol  reduced  ajteed,  material  even 
with  horae  traction,  becomea  far  weightier  when  mechanical 
yiropulalou  la  employed.  There  are  strict  and  well-known 
iimlta  to  what  a  horae  can  do  In  the  way  of  apeed,  even  on  the 
beat  of  roada.  Ten  miles  an  hour  and  SO  mlles  lu  L  day  Is. 
roughly,  the  limit  of  what  can  reasonably  beexpected;  and  the 
roadB  must  have  been  exceptional  If  the  animal  can  reiieat  thia 
without  Injury  ou  the  tollawing  day.  llut  the  motor  veblcte  la 
under  no  such  limitation.  Qlveu  a  good  road,  the  speed 
mechnnlcally  possible  la  far  In  exceaB  of  what  Is  uaually  com- 
patible with  public  eafety.  The  sale  speed  for  given  condltluna 
o(  traffic  will  be  governed  by  the  controilaWllty  and  braking 
power  of  the  vehicle,  and  will  be  tn  excess  of  that  conaidered 
Bate  with  liorBce  la  proportion  as  the  motor  vehicle  la  better 
coutroHed  than  the  horse.  We  already  know  that  the  former 
iB  far  ahead  of  the  latter,  and  It  te  rcBBonable  to  euppoee  that 
we  have  not  yet  reached  the  ead  of  what  la  posalble  In  this 
respect.  Tbe  altlmate  tendency,  then,  wtl]  bo  for  ape«Kl  llmita 
to  go  up,  and  to  go  up  very  considerably.  We  may  even  ex- 
pect to  aee  retklesa  driving  differently  deAncd,  aa  regards  speed, 
according  to  whether  the  vehicle  Is  propelled  by  a  faorse  or  a 
motor. 

The  condllloiiB  arc  therefore  ripe  for  what  wilt  In  time  be* 
come  a  veritable  levolution  En  the  speed  of  tranaport  on  our 
highways.  The  faithful  ei^ulne  has  so  long  been  the  be-all  and 
end  all  uf  our  Ideue  tn  this  field  that  It  will  take  n  little  time  fur 
uft  to  lorget  that  we  are  no  longer  tl«d  down  by  hiB  limits- 
llona.  The  evidence  already  at  hand  ahows  that  In  every 
department,  from  trucking  to  rtnL-lug,  bla  spe«d  CJin  l>e  at  least 
doubled.  Not  only  ia  it  pnaalbte  to  do  this,  but  the  htgher 
speeds  are  more  economical,  lu  time  savefl  and  equipment 
reduced.  Tbe  one  great  thing  aeedlul  to  occampllBb  the  change 
ta  lifood  roads— good  roada  everywhere  tlmt  a  wagon  or  a  car- 
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tiAge  Is  expected  to  go.  EcoDomlcally  or  advanta^  evea  for 
burae  tructlon,  tbey  nritl  be  provided  llhernlliy  n'bfD  It  becomes 
evident  that  odIj  th^ir  aliseuce  atandB  ]n  tbe  way  of  the  KVQ- 
lation  wlilc^li  t^e  mntor  vf  bide  1b  abia  to  bring  to  piasfl.  The 
Arguiuetit  or  tbe  dollarti  will  settle  It,  in  spite  ol  legtslutlve 
Inertia  or  popular  nilaccihoeptloti.  It  Is  ns  Idle  to  say  that, 
becaum;  horfies  ran  travel  onl^  ao  fust,  motor  vehicle  u.e»TB 
ehuold  be  Loatent  to  do  th>e  eam>t,  as  It  would  tin  re  been,  la  tbe 
dajs  before  roada  were  opened  aod  wbon  men  used  oxen, 
In  tieride  thoee  prrj^gnautT^  Indlvltluala  ivbn  wanted  to  \u^ 
ruadfl  and  asB  burat^a.  An  luiprovement  wboae  advantage  ia 
df^nLunatrated  takea  It  lot  of  bt'athl^':  aad  nothing  la  more  cer- 
tain tbaD  that  good  roads  bolouif  lu  tbl«  clasa.  They  will 
come. 

Jt 

THE  5JLLV  SEASON  IN    URBANA, 

TRl^  City  Couneil  of  Crbuna,  O.,  la  dlAcuBalng'  an  ordloauce 
liimitlnj^  tte  speed  ol  motor  vehlcleij  la  that  town  to  four 
tnileeau  boar,  and  reijnlrEng  tbat  all  aucb  vebklea  shall 
be  equipped  with  a  belt  or  goog,  aad  tbe  aaine  aball  be  Hoauded 
wbea  within  50  feet  of  a  crosakng, and  kept  souDdluguntll after 
thecroaelng  Ih  paaaed.  Tbe  ordluaace  aleo  rec|UJres  ianipe  to  be 
placed  on  the  front  end  ol  tbe  mdcblne,  and  for  [allure  to  com- 
ply with  the  above  cundltEtma  ii  fine  of  not  lesB  tbaa  f5  or 
more  than  t^O  is  to  be  laipoa^^d. 

Where  ia  the  aaneelu  enacting  speed  leglalatiou  of  eucb  a  aorE 
that  it  la  (.'erlaln  to  bs  repealed  and  made  over  witblu  a  (ew 
montha?  It  la  evident  that  the  Solona  of  Urbaua  know  notb- 
log  abODt  tht!  velildee  they  are  bo  qdxIuub  to  "  regulate/'  and 
apparently  tlivy  are  not  In  a  hurry  to  leara.  We  thlok  we  see 
tbe  citizens  of  Urbana  buylag  automobiles  to  meander  wltbla 
Its  borders  at  four  ntlles  an  hour  I 

THE  FIRST  OUN  FIRED, 

Suit  Uaa  been  brought  by  the  Elf-etrlc  Velilele  Va.  and  George 
B-  Sclden  ugitlnat  the  Wlnton  M  (>(  or  Carriuge  Co.  lor  allejiffed  In- 
lrlDe:em<.-nC  of  the  now  fann^ue  Selden  patent,  flctta,  lietta, 
SbelHeld  &  l^ttti  are  cijuusel  for  tbe  cnmpiali»mt»i,  and  the  eaae 
will  be  tried  111  the  L'hI ced  States  Ciixui  t  Court  ('I  the  S^mthern 
Dlitrlct  i»f  New  Vork.  probably  some  lime  thia  fall.  The  de- 
(eadauts  bnve  ri'tnineil  cnuiiael  in  New  York  and  also  In  Wnah 
iogton,  but  thrir  n«iiiHS  liiivw  not  yet  been  announced.  Tbe 
•tatement  In  a  eontemjiorury  that  W,  Ji,  A  G,  F.  Cbamberllu, 
at  SI  XaBsau  Htreet,  New  York,  are  the  New  York  counael  ti 
Incorrect  and  Ib.  denied  by  ibe  firm  lu  riueatl'iin.  It  Is  n^ptirted 
tbat  Hctlon  baa  been  comtneuced  a1ao  agalnat  the  Buffalo 
Mutter  Co.  

SOME  FRENCH    RACERS   COMING    HERE. 

W.  K,  Vaiiderbllt,  Jr.'e.  HO  horat^-powE^r  Daimler  ruclug 
machine,  the  Brat  ol  Its  kind  ever  brought  to  tbid  coautry,  will 
hare  aome  worthy  rivals  before  long.  The  purtbaae  by  .Albert 
C.  Boatwlck  of  Reti.^  (le  Knylf's  Pullbard  racer,  which  carried 
the  cetebratetl  Frenehman  victoriously  tbrouiib  tbe  cunteatft  of 
last  year,  was  recordeil  Eu  Lbiwe  (columns  some  time  ago.  Now 
we  are  able  to  annouDcetbat  four  other  mucbhieB  will  appear 
beretbla  Fall.  Uurld  Wotre  BJabop,  Jr.,  will  bring  wllh  hEm  a 
12-h.  p^  I'anbard.  Clareuce  U,  I>[n*ni ore  will  bring  n  More 
relilele,  of  power  not  Btatefl;  and  J.  Howard  Jobuaou  will 
have  twu  .Mora  madilnefl,  one  of  Ibem  being  of  40  h.  p.  and 
ballt  to  carry  elKht  people.  The  luAt-tnentioned  veh[<;le  will  be 
the  moBt  powt^rtui,  and  poaalbly  the  fastest,  yet  buSIt  lo  any 
country. 


THE  HADISON  SQUARE   GARDEN    EXHIBITION. 

The  AutomobKe  Club  of  America  baa  nearly  completed 
arrangemeuts  for  the  exhlbltEou  of  motor  vehicles  and  aeceaao- 
rlea  at  Miidiaon  ^ijnnre  Garden  from  Noreinber  8  to  November 
10.  Tbe  commltteEMuen  baring  It  In  ebarge  are  A.  K.  KhattUek. 
chairman,  No.  11  Hroadwaj;  Gea.  (jeorge  Moore  Smith,  and 
K.  E.  Schwarakopl.  The  Commlttew  unnouacea  that  all  the 
floor  apace  of  the  gArden  has  been  rented  byintendiajE  exhlb- 
Itora,  and  It  Is  proposed  to  utilize  eume  addltloual  apace  by 
flooring  over  the  biJiPB  for  the  exhibition  of  acceasoilea.  One 
of  the  featurea  will  be  a  clrL-ulur  track,  on  which  automobiles  of 
a)l  ktmla  wll)  be  *hnwn  In  njotl^m,  and  It  may  lie  that  in  the 
caae  of  some  of  the  lighter  vehlclea  the  track  will  be  useful  for 
couteata.  Tbia  part  wilt  be  under  the  direction  of  the  ter:bnlcal 
committee. 

An  endurance  teat  for  motor  \'eblelea  ia  one  uf  th*.'  things 
talked  of  by  the  Club— 700  or  800  miles  being  the  probaljle  dla- 
aace  to  be  covered.     

W.  K.  VANDERBILT,  JR..  BREAKS  A    RECORD. 

Boston,  July  21.  1900— The  Irest  thing  in  (lie  way  of  an 
aututnoblle  story  wliteb  has  yet  come  tit  llghtln  Boeton  1b  that 
afforded  by  WUIIaui  K.  VanderbUt,  -Ir/a  flylug  trip  from  New- 
port to  Doatou  and  return  ou  Friday,  July  :20.  It  really 
astonished  the  nativee,  and,  beat  of  all,  It  was  true.  Mis  WoQ- 
derful  Daimler  L-arriHge,  regarded  as  a  Qiarvel  from  the  newfl- 
paper  accounta  of  It.  was  even  more  womlertul  to  tboae  who 
cuuglu  a  fillmpBcof  Et.  They  conld  jfifet  no  more  than  a  glimpse, 
fur  It  was  dlaa|ipearhig  like  a  flaah  In  the  dlatance  before  any 
of  tbeni  could  get  a  second  look.  IncldeutaiJy  Mr.  ^'anderLIlt 
eBlabllabed  a  new  record  over  the  road  between  Newport  and 
EloBton,  (Jeueral  Manager  Dwlxbt  Neftel,  ii^f  tbe  Ellectrlc  Vehi- 
cle Co.,  ftud  George  WcQaeatfu,  an  Eaat  BoatOH  tumber  dealer, 
made  the  trip  in  one  of  the  company  ^a  new  ruuabouts,  equipped 
wJtL  a  loTig-dlstance  battery,  on  a  single  charge,  on  Monday, 
July  2,  in  Ave  holirs  aiLd  eighteen  UiLnutes;  but  tbat  run, 
ttjrjugb  pretty  guud  forau  electric  carrla^,  was  notblog  to  tbe 
VanclerblCt  aeiilepemeut. 

Mr.  Vanderbilt  lelt  his  stable  at  Newport  at  6.80  a.  m.,  and 
arrived  In,  Boetoo  shortly  before  9  O^clock,  making  the  mn  Of 
72  miles  In  two  hours  and  eighteen  minutes,  at  a  rate  of  speed 
averaging  31. H  mllea  an  hour,  or  a  mile  In  less  than  two 
minutes. 

In  Fall  River  tbt^re  are  thre«  mlliie  of  very  Handy  road,  over 
which  tbe  inachluB  could  not  make  Ita  uaual  epeed,  but  the 
delay  In  thIa  place  waacompeuaated  for  In  tbe  run  into  Boston. 
On  Blue  Htll  avenue  tbe  speed  register  attached  to  tbe  cnucblne 
ebowed  05  mMrt  an  hour.  As  there  la  not  much  road  about 
Boston  adapted  to  auch  high  apeeU,  the  run  Into  the  city  proper 
wna  probixbly  at  a  speed  below  20  miles  an  hour. 

Mr.  \''an[UTlilJt'B  run  to  Boston  waa  merely  a  pleasure  trip, 
and  he  stopped  bere  not  more  than  an  hour.  While  in  thedty 
he  remalneil  at  the  headt(UBrt«i'ra  of  the  New  Kngland  El^trlc 
Vehicle  Company  on  Tremont  elre,.*t,  and  us  soon  ns  the  gaso- 
line tanks  were  retllied  and  tbe  tires  Inflated,  he  atarted  on  the 
return  trip,  with  the  expeoLatioa  of  reaching  Newport  In  time 
for  luncheon,  W  be  did  not  conclude  to  continue  over  tbe  road 
to  New  York  With  Mr.  VanderbUt  was  bis  t'bailffeur,  whom  he 
brought  witlithe  ma<!hine  from  France.  This  vhJiufrtfUr  liolda  a 
llrst-claaa  unrestricted  lleenee  in  France  to  run  an,vwhere  at  any 
apeed.  When  mounted  upoo  the  mavblne  prepared  for  a  run, 
the  two  men  looked  as  If  they  expected  to  meet  a  rnlu  or  dust 
storm,  but  In  reality  they  were  takioj^  only  the  uaual  precautiona 
adopted  for  fast  automobile  driving.  Both  men  wore  vlsored 
caps,  flomechtng  after  the  style  of  a  yachting  cap;  heavy  coatfs 
buttoned  up  to  the  throat,  gantlet  gIov«e.  and  goggles  over 
tbe  eyea.  from  the  aloping  daaber  a  white  rubber  boot  wua 
buttoned  up  under  the  arms  of  tlie  men.  ttils  boot,  with  tbe 
dOBher,BerveHto  cut  through  the  air  and  to  throw  It  nbove  the 
henda  of  tbepaasengerB.  Afterrunntng  elotvly  down  tbe  Incline, 
from  the  automobile  company's  station  to  Tremont  street,  tbe 
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mtipbini!  n-ai  hpadcd  south  anH  weib  nFT  In  a  flash,  dlsajipeMrJJig 
Ulmur^t  Uefore  ane  could  ri'nlizf  thut  It  litld  HIArled. 

TJilH  mHciiine  or  Mr.  Vfltnlerhiit'a  Is,  perhaps,  th«  tnodt  fnter- 
esUriji;  riiuiiiK  carriage  In  the  country.  There  1b  enlil  to  be  oaly 
one  nthor  thut  eiiunia  It.  in  Aptwil  In  the  wOrlrU  tin<i  that  Ib 
owDed  by  It  Frenct  cuMnt.  Mr.  Vati(jLTbllt  lnought  bSa  Eu 
Frnm-e  ut  an  origtunl  coat.  It  is  en  Id,  of  tiPtweeci  fiijOOOond 
#6,000;  nod  li[i  to  dntCj  the  total  c«5iie probably  T\(H  fur  rr*nn 
910,000,  kir  tim  ovfiier  liiin  uu  reuard  for  eip^ufie,.  audi!  he 
wsDtB  tu  atop  C(ulckly  lit?  does  not  besltate  to  etrlp  on  a  ptiir 
of  tires. 

Furtberroore,  If  the  police  of  Newport  enrorce  tho  apoad  law. 
Mr.  Viitiderbllt  will  probably  have  an  additional  >p\ppnee  ol 
41U  to  ^2'i  a  i\ay  for  dn«^s,  Hud  be  has  toUl  th«  iioUce  tb^t  t}to.T 
have  th"  prlvlleKe  or  »rrf»tlnK  bim  am  ottGO  as  tb^y  wLflb.  The 
eiirrliiif^f'  liaH  eni^fQt'A  tA  between   tblrt,f'   nnri    tblrt^v-flv«  horeti- 

f tower.  Ttit  wheelH  hiive  Freiu'li  Iniifr-tubf  tln'n,  tlire<>  ineliiPB 
Q  dlaiu(?lpr  ou  Iront,  and  five  lovbee  uii  tlic  reiir  whei'le.  Estra 
tlr«A  are  uLwaye  carried  od  the  bux  behind.  When  rniinltiK^t 
top  speed  the  machine  ran  be  etouperl  withlu  100  yarde  with- 
out Injury.  It  hn«  five  different  lirnkeH,  tind  by  rpTerfiing  the 
eUKlnQ  the  nlieellH  run  be  Ineked.  When  thiH  \«  dune,  however, 
It  ia  ueceaanry  to  have  n  new  pet  of  lin-s  nil  ready  to  put  on. 
The  Hy-wheel  of  tbe  eaglue  acts  ae  a  Ian,  aod  dmwa  air  from 


AUTOnOBILISM  AT  THE  PARIS  EXPO- 
SITJON.--UI. 

Bv    P.  M.  HKLDT. 

Mme.  Veuve  !•,  LnnKue^mare,  whose  carbureter  wdb  deacrtbad 
In  The  Hohhkless  Agk  some  time  ag>>,  has  an  exhibit,  both 
Ht  the  Champ  de  Mnr^andnt  VlnccniTiefl,  EleeldeA  curbut^tere 
ehe  e)iiw0  xn^cdlne  t&nka  fur  motor  trlcyelea  and  keroHene 
buruere  for  bulleni. 

The  nidljltof,  Blj«wn  herewith,  constHta  ol  copper  tnbe^,  oti 
which  arip  looaely  slid  radliitliig  dnngee  of  sheet  copper.  The 
eight  tulK'3  nf  the  radiator  are  tldhK^d  into  the  collectors  of 
slieet  Bteel.  Alter  th''  radlH'.or  Ima  be*n  aBsembled,  It  la  liu- 
iu«med  ia  a  bath  of  molten  tin,  to  Insure  a  perfect  adherence  of 
parts.    Finally  it  IB  eaiiUKMed  aud  baked. 

The  plntee  doBlnif  the  collectora  are  eftilly  dLBiDOUoted,  Ibua 
faeltltotbig  cleaning  and  repairs.  They  are  provided  wltt 
plutfs  for  emptying  the  radlutor,  aud  with  Dlpple«  lor  tbe  con- 
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the  front  of  the  carriage  througb  duclB.  Tbie  nlr  pnsAlng 
through  ut  great  ei>eec].  loola  tti«  wnt^r  radiator.  It  Ih  tblu 
air,  ali^Ut  that  [s  tlji;  I^rlurlpnl  cause  <if  the  great  i-l<tud  nf  dunt 
wblrll  enrrounds  the  mnrlilnE*  whvn  It  Is  on  the  rfMnl.  'J'hf 
exhaoist  froD)  ihe  euglncH  »rid  the  whlrltti(ir  wheels  ni1il  to  the 
cloud.  When  the  machine  wan  ImiKirted  It  was  pjilntetl  w  hite. 
Now  Mr,  ViidderbUt  haa  hod  It  puiutcil  erltiiBon  and  blm.-lt. 


THE  "LOCOMOBILE"  COHPANY  OF  THE 
PACIFIC. 

ThiB  company  has  beeu  orjjonlzed  recently  to  baoilJe  the 
"  Locomobile"  on  the  rnrlflc  Coast.  Mr.C.C,  Moore,  iirc-shU'ut, 
\9  an  emlnetit  etiglueer  atid  aatomoblle  expert.  The  temporary 
beadquarters  of  Ihecompnny  in  No.  H'2  First fllreet,  S4Ln  Fran- 
cIsL'O,  Cal.  The  territory  which  thU  company  will  hiunllf  coti- 
s)Bt»  of  th(*  ftiUowing  BtateB;  CalHornia,  On-gmi,  WuHhlnt'toii, 
AU)iit)iiiti,  Ncv'hUi,  I'tiih,  AriJ^miii  mid  S\-w  Slexico, 


nectlons.  ]n  thefutlowlng  are  given  Bome  dlmeaefDiiB  of  cou- 
Btmctlon: 

Number  nf  Haiiges  per  Inch  of  lenjuth.  38.  Diami'ter  of  the 
)]iinKee>t  1'^  Inches.  IHmeniiluufl  (i|  coJ]^-tiir»  f^U  in'heu  x  4Vi 
laches.     Length  of  tube  necu^nary  per  h.  p.,  5  tn  fiUj  feet. 

Fig.  2  ahowa  the  kerosene  burner.  TMe  apfiuratDB  conelstB 
of  a  burner  proper,  and  a  vapnrlxer.  It  shontd  be  supplied 
from  B.  reservoir  containing  cnllnury  teroB^-ne.  under  an  air 
[jrejsure  ol  from  7  to  2H  pnunrlh  peraqunre  Inch.  The  keroijeae 
arrWea  by  the  pl|ie  a.  «nd  paBses  iIiT*Mi;i;h  a  ctdl  ml  ]dpe  around 
the  itnrne.  The  hcfit  ivhh:h  lit  iininirti'il  to  It  here  vuprirliea  It, 
and  It  now  Hawa  in  the  tnrm  of  va|inr  to  the  nrJflcee  of  The 
burner,  nnrnerif  are  ihikIi'  with  nup.twii  nnd  Hev^n  UnmeH.the 
last  being  the  nue  here  illufstpateil.  It  will  l>am  nbuut  two 
gallons  ol  keroftene  jier  hour,  nml  Hi  one  Knilun  of  JieroBinie  will 
produee  about  4(1  poundsof  euper-heoledsteftm,  at  liKl  pouuda 
pr<->asure<  to  the  square  iueh.  the  prod  nc^tEriii  of  tbi'f  burner  would 
he  shout  HO  r-oiindft  pu-r  hour. 

i-'lK-  :i  ehuwH  tlu'  mHiiol  uf  rniuiect'nB  the  f.najciipuiurvenr- 
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lmre(<ir  t^l  iricyelee,  Tlic  jgaatillne  ri'scrvolr  Is  coonecteil  hy  a 
pipe  a,  tu  Itie  LouBtaiit  ]L'vel  cnmpurtriieiit  ol  the  ciirbureter. 
The  vake  k  pernilta  the  ilinltlpg  off  of  tin?  saBOltoe.  The  air 
for  the  carbureter  la  guthei'eJ  rroiu  betweco  thei-ooUuK  QatigeB 
tjf  the  eQglne,  by  m^eane  ol  a  bell  or  (unnel  h,  which  conaecte  to 
the  carbureter  by  uejiuB  of  tube  g.  Tbe  t^iEtiaust  1b  braticbed 
off  to  tb6  carburetor  reheating'  fhnmber  by  tube  c.  which  in 
pruvld^  with  a  coDical  mlve  (],  hy  uh^atis  of  ^vllicll  the  amount 
o(  bui-ued  gas,  or  Id  Qtber  word«,  the  amnuot  uf  beat  admitted 
to  tbe  reheating  cbamlier,  can  be  ref^alatM.  The  tube  i  con- 
nectM  the  csf buretur  lo  the  lutake  valve,  m  and  n  are  two  rodH, 
by  metvUB  of  whii:!!!  tbe  two  leavers  T  aod  H  are  operated.  By 
■ever  S  tlL«  mixture  Ls  rarled.  and  by  lever  T  tbe  admlselon  to 
tbe  ryllnder  is  regulatP'd.  Dy  m«finHura  iiiece  b,  the  curliureter 
in  raHtvned  to  tbe  tubes  of  the  trl<.*ycle> 


Fio.  3. — hanavKUxBS  KsnoRExe  Bi-uneb. 


I>allfoI  &  ThomaB  exhibited  twn  tnrum  of  carburftere,  whk-h. 
aJtbouffb  rather  dJfler«iit  lu  pHuelple,  both  SfO  by  tlie  niitne  of 
"AbelHe."  The  Blmpler  ot  tbe  two,  sbown  in  Flit- +.  fonelstef 
of  aeylludrical  body,  which  carrlee  at  ite  upper  part  an  alrln* 
tAke  iitid  has  nt  Its  lower  end  an  L,  for  connection  to  the  in- 
tnke  valve.  Tbe  essential  purt  of  thie  cdrburetor  Is  a  double- 
AeAted  valve  D.  which  shma  cW.  at  tbe  flame  time,  the  air  and 


The  air  eutering  at  E  Ib  tu  be  druwn  through,  or  around, 
florae  hi-atcd  part&^asln  tbecaseof  the  Longuemarecftrhureter, 
just  tnen tinned.  Ofor  tbu  tube  at  E,  there  1h  a  aleeve,  nod  tabe 
and  aleeve  nre  pierced  with  an  equal  number  of  coinciding 
holea.  Through  these  holes  cuM  air  1b  admitted,  which  tnlDgles 
wltb  tbe  hot  air.  By  lumlng  the  sleeve  around  on  tbe  tube, 
the  upetilDg:  of  th«  holeis,  and  coDee4|tjeut]y  the  air  admitted 
through  them,  cau  he  ndjuated,  and  tbiie  the  teiui>erature  ol 
tbe  air  liu  regulated. 
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Flu.  U.— E'[PKCoA>l:i.'Tia:<B.  LoNdifRMARS    CAHaUHETBK  to    Tbictcle 
MnTOH. 

At  erery  auction  Btroke  nf  the  piaton,  the  ?alre  D  1b  lifted  otf 
ItB  eeata,  agalnat  tbe  force  of  the  spHuK  on  Its  rod.  Air  atid 
gaeoline  are  thus  admitted.  The  gafloilne  enters  by  pipe  3^ 
paseeB  tbrouKli'  the  ne«]le  valve  C,  and  ie  exitatided  over  tbe 
corrugaled  BurfBueof  the  valve  II,  It  fe  inBtantiy  evaporated 
atad  carried  along  by  the  air  paasLnj^  the  valve.  In  the  inwer 
partoi  tbe  carburetor  chamber  arc  placed  some  liiyers  of  metal 
gauEe,  and  the  nilitnre  In  paealn^  through  this  gause  U  ren- 
dered more  homogeneouB  and  more  perfectly  gaeenuB,  On  the 
lower  arm,  or  connection  F  of  the  carbureter  !■  placed  a  Bleeve, 
similar  to  that  at  K  by  means  of  which  the  rlchneasol  the  mix- 
ture can  be  regnlatenl.  Tblaaleeve  la  provided  with  A  lever  arm 
G,  and  the  reaulatton  can  be  eUected  when  the  vebkfe  la  run 
nlng.  ThG  admission  of  thegoaoUtie  Is  regulated  once  for 
by  adJuBtlug  the  needle  valve  O. 

The  second  carbureter  was  deBrrfii-**^  In  Tbm  HoaeRLEaa  Age 
of  January  10,  trnH>,  and  Ib  of  the  constant  level  type. 

Cha[^elie  &  C!i*'valller  show  «ome  motor  blcyclcB  of  n  new 
typOi  eoroe  with  variable  ajwed  gear  and  otherB  with  n  single 
apeed.  The  eame  motor  I«  uaed  for  both  types  of  wheela.  It  Is 
air  cooled  and  bas  a  bore  of  S^j  Incbee  aod  a  stroke  of  2.B 
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tdcli,  bpliig  rntei  at  IVj  h.  p.  The  motor  crnnb-i^BBe  oocup[eB 
tbB  poaltiun  onllunrlly  b^jit  by  tti«  crank  IkaDger,  ant)  the 
motor  la^  therefore,  placed  low. 


Tbere  are  Ibiee  notoraoblleB  Rocbet  exblblteil  at  the  talr, 
whicb  are  'cfell  Bhowii  In  the  photn^raph. 

The?  Ilochet  vebicles*  are  propelled  hy  a  doublc-cjrituiler  vertl- 
cftl  niotar  ploced  In  Tront.  A  cudIcbI  friction  cluteh»  ordluarlly 
held  In  gear  hy  nli-ftns  tif  ft  voUed  aprlng,  la  plnced  Soalde  th& 
tly  whwL  A  iitilirt,  rnnDlne  lonifthwlHo  aJ  the  vublcle,  ruue:  Into 
the  caahjgf  In  wlikh  the  cbauge  geare  are  |ncate<l.  A  Bbaft 
running  pnrallel  with  the  latter  is  gtared  by  ineona  ol  conicat 
Kejirs  ti)  the  traaBverse  differential  BliHft.frotn  'n-hk'hlhe  powtr 
Is  traneniltteil  to  the  rear  whe^els.  The  general  layout  of  the 
vehicle  fnltnw*!  very  i-loeely  that  of  the  Panbard-LevaMor 
Vl■hlcJes^fl.nd  ufJera  therefore  nothing  new.  Some  ol  the  dttalla, 
however,  are  worth  detwrlhlng. 


m 


Fiii.  4, — Oss  OK  THE  Akk:ili.e  Caiiucuetgrm. 

The  double  epeed  bicycle  baa  a  belt  tranetnlBaloa.  Tbe  twit 
can  be  tightened  or  loosened  while  ruDalo);,  by  tbe  operation 
of  a  lever  below  the  handle  bar.  The  motor  Is  regulated  by 
three  email  hand  teverSt  <^ii^  ^^  wbteh  icontrola  the  Qiixture, 
one  iL«  nditilaainn  and  one  the  poirit  of  igoltlou.  There  are 
two  ijrakes  on  tbe  wheel,  ont  autlnif  on  the  froat  tire,  and  one 
on  a  brake  drum  attached  to  tbe  rear  hub.  An  aceumulator 
Ib  ueed  lor  lifDltEoD.. 

Tbe  weight  of  the  machine  la  77  pounda,  aad  It  can  be 
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I'lO.  5. — Valte  Ubchanipu  df  Rdchet  Motodd. 

geared,  aceordlng  to  the  wLehei^  of  ill'!  pilrL']iaiH?r,  to  ninfae  (rom 
20  to  30  miles  uia&Lmum  speed  od  the  level.  The  ap«ed  ol  the 
motor  la  from  1,400  to  2,000  rei-oluliouft  |>er  tjilnule. 


The  reeulNlLon  of  tbe  motor  la  on  thehit  and  mlas  principle. 
It  it^orka  Hmt  on  one  L'yilader  only,  and  whea  thlHis  lasufllclent 
to  keep  the  speed  down,  it  workn  cm  both  cyllndero.  Tbe  ex- 
himat  valves  are  operated  from  A  aocondary  or  cam  ahalt.  par- 
allel with  the  crflok  ahaft,  and  g^*'^  to  It  by  spur  gearj  in 
the  ratio  o!  izQ.  In  Fig.  f>,  k  ia  the  valve  atem  and  c  tbe 
{lam  oppratioK  the  valre.  Tbe  piece  tranamlttin^  the  puah 
from  the  cam  to  tbe  valve  stem  cotisiata  uf  two  pAria.  tbe 
lower  Blidln^  rod,  which  baa  attaelied  to  It  tbe  roller,  rolllaK 
on  tbe  cam  c,  and  the  upjier  part,  f,  wlilcb  la  hinged  to  tbe 
lower  part.  A  ApHcg,  p  ,  acting  through  a  pin  on  tbe  prc~ 
Jeetlon  t  of  lever  r,  ordinarily  holda  It  In  line  with  tbe  part  to 
which  It  la  hinged.  The  lerftr  b,  pivoted  frOtn  a  aupport 
fHBtened  to  tbe  craiDkcaM,  coonecta  to  I  by  nieaoa  of  a  link 
iJ.  On  the  flame  Bhaft  with  lever  b  la  a  lever  H,  wbleh  car- 
ries a  roller  G  at  Its  lower  end.  Thia  roller  (ran  be  moved  alde- 
waya  on  its  ahaft,  aad  by  this  motion  it  la  brought  aucceaBlvely 
tnto  contact  with  two  cama  on  the  cam  ahalt.  Theee  cams, 
through  the  Inlermedlary  of  levera  H  and  b,  and  llak  d,  throw- 
lever  f  nut  of  Hue  with  (be  part  to  which  It  la  hlngt.>d,  aud  *bua 
make  It  mlea  valve  alem  b.  when  it  la  lifted  by  tbe  exhaust  cam. 
TbetliatDr  the  two  camB  encountered  by  tbe  roUor  wHI  oaly 
hold  the  luver  p  outuf  ilue,  while  one  or  the  exhauat  valvpa 
wants  to  be  opened,  while  the  other  will  hold  It  out  of  line 
during  the  exhauatatroke  of  botheyliodera.  The  ahltting  of  the 
roller  G  ia  etfected  by  a  centrifuKal  governor. 

The  change  gears  of  the  Ilochet  vehicle  are  uf  a  aomi'wbat 
dIfJerent  order  from  those  nsuaJIy  found  in  French  rehlcles. 
The  g«nrcaee  with  the  geara  In  pEace  la  lllnatrated  hi  Flff.  6. 
The  central  gear  wheel,  tbe  iihart  oF  which  Ib  yeecL  protrudtpg, 
la  tbe  driving  gear,  niid  l6  concentric  with  the  motor  ahalt. 
It  will  be  Been  that  tbereare  lonr  g^nre  meBhinK  with  U.  Each 
of  these  four  fs^ars  la  of)  the  anmi?  abatt'witb  another  gear, 
placed  right  b^alde  It  and  in  the  eaniii'  plane  with  tbe  gear  B 

•  Seu  The  HoBKiLLBM  AfiE.  Unuc  of  July  4,  pp.  lft-3i>. 
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(Flif.  6K  on  the  eecoDdarj  shaft.  The  various  ffear  wheele  are 
«o  dlmpiiBlouwl  that  the  wbfet  B  may  engage  with  any  one  of 
tlii^n],  not  In  mesb  wUh  gear  A,  b;^  rotiiting  tl)(»  plale  to  whkh 
tbeahaftB  of  the  gears  are  fastened^  Fcr  Instaow.  In  Flga. .' 
ami  Q  the  gear  B  Ib  shown  In  meah  with  the  low-aptwl  gimr  V. 
which  is  Ob  the  SAtaa  Bbatt  ivltb  j^^ear  K5.  engo^ng;  with  gear 
A,  But  it  the  pJato  to  which  the  Hbafta  at  the  lotermeiltAtft 
gears  are  attached  be  rotated  In  u  counter-elockwlee  dlrectloTi, 
gear  R  will  Fonri  be  Id  nicsh  with  gear  C4,  wbiiib  kH«B  the 
veconi]  speed,  qh  C4  Is  larger  than  C,Hnd  K4  fiinaUvr  than  K'l. 
Bj  0tUt  farther  rotating  the  plate  we  obtain  the  third  and 
toux'th  fl|>eeds.  By  rntutifiK  the  platt!'  In  a  clDckwIac  dlrecttnTii, 
the  rerersi!  aft«r>]  Ib  iibtulritMr  wb«u  ('  Ir  In  uieFli  with  B. 


y 


Ihw  goars  are  lu  ojieratlon.     The  nieirhanleni  shown   in  Fig.  7 
has  been  designed  to  inetit  the  iaet-named  retiuiremcntB. 

The  plate  l«  hyld  in  plaee  by  a  pawl  V,  Httlng  Into  the  ntjtrh 
X.  V-T  tfi  a  iIouMe-arnied  lever,  pivoted  on  the  Hiiime  Bhntt  ai 
lever  DK.  Tbo  pawl  1h  held  in  thii  mjtcb  hja  spring  U,(aateiiBd 
to  the  gearcaae.  A  deprefision  nf  the  rod  C  would  disengage 
the  pawl,  bnt  C  cannnt  b*  depressed  directly,  bat.  only  through 
the  Intermediary  of  the  rod  A,  which  iff  oi»Tat*d  by  rneana  o( 
the  focit  iev«r  V.  Rod  A  hat)  a  huok,  and  alter  the  [«ot  lever 
hiifl  mured  a  cerialo  dlatance,  tbie  book  engageii  rod  C;  by  a 
titiU  fHrther  motion  of  foot  les-er  P,  pawl  \  is  dlB^ugngiKi. 
Uut  the  fticjt  lever  V  olBii  eontrolH  the  friction  cititcb,  by  meaue 
nt  tevera  L  aod  M  and  the  connH^ting  tlnk,  and  before  the  hook 
on  A  engages  i',  the  friction  clutch  La  already  o«i  otKenr. 

The  jiiatt  N  Id  proTldi-d  withn  bevel  gi^ar,  with  wbii'b  nit'Blie« 
a  bevel  pinion  <i|*eralet!  by  th«  BjHflffl-cbrtnghi^  lever. 


\1 
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PlO.   6,'— DlAGDADE   OP   dociiRT   ypGED  Oe4,RI- 

In  changing  gears  It  la  flrat  neceeeory  to  uncouple  the  niolor 
by  means  of  the  frlctfon  clutch, as ntberwise  something  is  liable 
to  brt^k.  When  the  gears  are  in  inotlou  tJiere  la  n  tendency  on 
the  part  of  the  plate  which  supports  tbeni  to  tuni.  and  mennn 
hate,  therefore,  to  be  provided  to  bold  II  flrmlj  In  place  when 


Fill.  7.— HwnST  SPBBt>-COMTMUl.hI?i<t    MCi-|UNIi»M. 

A  little  protuberance  on  the  circumference  of  plate  N  will  be 
noticed  nr  Z.  When  tho  rollF^r  G  ol  a  bell  crank,  pivobrd  at  O, 
IB  ou  top  of  tbla  protuberance,  the  rod  C  Ea  Itidepemlent  ol  rod 
A.  The  leveru  T  and  U  now  engage  each  otlier  In  audi  a  man- 
ner that  the  lever  P,  controlllug  the  friction  clutch,  cannot 
return  until  the  pawl  V  ta  again  In  a  notch.  The  arrangement 
|3,  theivlore,  pRrleetly  au  toniatk',  and  even  if  the  Operator  abould 
take  hla  foot  off  the  pedal  P,  the  friction  clutch  would  uot  en- 
gage until  the  plnte  Is  again  5rmFy  l^icked  In  place  by  means  of 
the  pawl. 

The  electric  manufacturing  Arm  oT  r  hna,  Mlld^,  Fda  t.^  Co. 


rw.  H. — Mii.ihK  Ei.E(THir  TiiCfK, 
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■tanw  tbKC  electric  vebltlea  at  the  expoaltlnn,  one  ol  whji;b  Is 
the  ^lci_>trlc  truck,  ot  which  ft  (l*fil((n  Is  herewith  shown.  The 
Iratue  tnay  receive  an  omiilhua,  break  ur  (U'lJvcT?  wagon  body, 
or  a  plHtfonn  for  heavy  haulage, 

TIlL^  frtttne  111  inaiJe  of  V  Iron,  and  1b  sUppi^rted  by  Iqar  Btronj^ 
semi-tfUlptk-  Bprlutj'H,  The  eEaerinK;  la  fiffevted  by  meana  of  n 
Hteerinn  U-iad  wheel,  a.  vortical  rod,  n  bevel  pinion,  n  K^flr 
sector,  a  t'ountetln^  rod,  two  eteerlDtj;  spiadlb  luvers,  and  a 
COIiniH.'tlii)i;  rod  between  the  latter. 

The'  iiintiir  has  two  arcnotnreB  on  Inrlependent  ehurtH,  roTolv^ 
iniz  In  the  fnnie  Qdd  traine,  nnd  each  working  through  spur 
gears  on  one  o(  tha  drive  wheels.  The  motor  Is  carried!  on  an 
o8L-llIntliiK  base,  pivoted  tui  ih*-  war  axle.  WDd  Bunptnded  from 
the  frame  by  two  coll  aprluge.  The  gearlat;  Ei  enclosed  In  a 
caaiug,  tiad  the  ratio  oF  reduction  is  l:ir*.  The  wf^lght  of  the 
motor  le  UTH  pounds,  and  It  baa  a  normal  output  at  3,H00 
wattH  (.'  h.p.)  At  "'"■  valta  H,tid  1.200  revolutione  permln.  The 
latter  motor  speed  correaponds  to  80  revolutions  o(  the  clrlre 
wheel  p.m..  aud  a  speed  of  S'/^  mllefl  on  the  k^vel.  With  the 
maKlEiHiru  load  of  fl,*»00  pounds  the  current  eoufiumption  on 
the  level  Is  From  36  to  ^H  ainpi'res.  and  the  speclBc  energ^y  re- 
quired per  ton  mill?  la,  th«re^o^(^  ab«*ut  112  watt-hours. 

The  accumulator  battf^ry  consIatH  of  40  eleuiente,  nnd  la 
plaeed  la  a  case  under  the  frame  of  the  vehicle  and  between  the 
two  osleB,  The  latter  la  Hojjdly  attached  to  the  frame  by 
means  <if  hook«  and  wlndliueea  and  by  six  safety  totin.  The 
capnclty  of  the  battery  Ib  200  ampere  hours  at  a.'i.hour  dl*- 
cbarge^  and  Itm  tota]  weight  Ih  between  l,5.">'l  and  l.fiuO 
pounds.    A  single  charge  is  sufficient  for  a  run  of  HH  mllea. 

The  controller  dhaft  Ib  concentric  with  the  vi-rtlraJ  eteerlnj^ 
rnd+Htid  the  controller  hand  lever  la  Been  juBt  below  the  Steering 
hand  wheel.  All  the  celle  of  the  battery  remain  alwnye  In  ser- 
lea,  and  the  controller  has  lH  dlNeretit  poaltlouB:  six  speeda 
abend,  two  starting  poBltlons,  one  reverae  a|)«e<.l,  two  etectrlc 
braking  poBltkina  and  two  atnpa.  The  varloua  grouplaga 
enacted  by  the  coutroller  are  Indicated  In  the  following  table: 


THE  BRADLEY  GASOLINE  CARfilAOE. 

The  accompany  lag  llhiatrationB  repreaent  the  completed 
auHnmablle  and  tbe  runulug  machinery  of  a  motor  wagon  coc- 
structed  an  the  plans  and  drawings  of  Hiram  T,  Bradley,  ot 
Oakland,  California,  a  DiechaDlcnl  engineer,  well  anil  lavoratily 
known  on  the  Pnclfi';  Couat.  The  style  represented  Ih  deelfcned 
for  heavy  work  over  ordinary  country  roada.  It  la  well  adapted 
tor  a  physician  or  ntiy  one  who  needs  a  conveyance  alwaya 
ready  Jor  service.     It  has  a  aeating  capacity  for  two  persons. 

The  total  wetffht  of  the  carrlagt',  inciudlug  sufficient  water 
and  gasoline  for  an  «0-mlle  run  over  an  ordinary  road,  le  w^(i 
pounds.  It  haa  wire  ivheiils  wUh  three-Inch  piieuuiailc  tlree. 
TbQ  running  t;ear  la  couatructed  uf  steel  tubing,  and  thv  frame 
which carrleatheenglneaud  the  varlableBpeeddevice  la  made  of 
angle  Iron,  which  aecurea  the  greateat  Strength  with  the  lea«t 
weight  of  mnterla!. 

The  arrangement  of  the  enicine  with  Its  ueeeasary  workintc 
parts  can  be  readily  aeea  from  the  INuatratlon.  It  le  conipaL't, 
rmtat  the  same  time  the  essential  p&rts  are  SO  atrao^^  that 
they  are  easily  accesBlble. 

The  body  Is  ao  placed  on  the  frame  that  It  can  be  taken  otf  In 
1.^1  Minutes  flhould  It  be  neraasary  to  do  ao.  In  order  to  get  at 
any  part  of  the  working  machinery. 

A  controlling  lever  worked  by  the  li^ft  hand  acts  on  ao  Im- 
proved vaporlaer  by  meaiiB  of  which  the  apeed  of  the  engine  Is 
regurated.  A  foot  pedal  operated  with  a  lock  joint  throws  Into 
movtfniont  the  three  positive  speeds  and  the  reverse. 

The  motor  develops  about  Ave  and  a  bait  horse  power.  It  le 
of  the  lour-cycle  type,  wUh  twin  cyllDders^  tha  cranka  being  set 
at  l8o^ 

The  traoBmiaelon  o(  power  la  direct  from  the  motor  abalt 
through  the  variable  apoed  device  to  the  rear  axle  by  Dieana  of 
chain  and  ifprocliet-  The  compensating  gear  is  mounted  (m 
the  rear  axle  In  an  enctosed  ease,  thuH  keeping  It  free  from  dnat. 
The  driving  machanlHm  is  geared  Into  the  compenaatiog  gear 
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TADLB     OF     CONTROLLBa     CONNECTIONS. 


POALtlon 

n<\w. 

ILI|{»Htfkt, 

Bnttjiry. 

ArmjiturcH. 

Kxclitatlon. 

Hhaat  Vt 

rjt 

Seriiia  rr.il. 

cnnirnllpr. 

Sbiirit. 

Kerie». 

—3 

Heverpe  npeed 

Abort  circuited 

In  enticM 

in  aeries  reversed 

siiunted  ocroas 

in  cirentt 

out  ol  citcnit 

—1 

MtfirtlBK  back- 
wnril 

In  circuit 

,. 

11 

bat  tery 

l,i 

■i 

0 

Stop 

UJt^tl  cliTult 

upen  circuit 

open  circuit 

11 

open  circuit 
I  cfoHed  aiToas 

ti 

ocm 

Sd  »irnl£e 

short  circuited 

II 

In  series 

*i 

1  the  two  artua- 

(> 

00 

1st  brake 

in  circuit 

" 

■i 

t. 

'i     tures  in  an 
'   Inverse  aense 

liii 

0 

Stop 

opeTi  ciii'ult 
In  L'iri'uit 

11 

open  eircuit 

ii 

open  circuit 
In  circuit 

u 

1 

Starting  ahead 

In  serleH 

In  ficrlea 

It 

n 

3 

Slow  Biieed 

short  circuited 

i( 

M 

!• 

11 

3 

Medium  epe^ 

" 

Ll 

1( 

11 

II 

In  circuit 

4 

" 

in  circuit 

H 

111  uarullel 

tl 

II 

out  nl  circuit 

5 

Normal  Bpwil 

elii>rt  rIiTnlt«d 

•  i 

" 

" 

(5 

High  Hpeed 

" 

't 

11 

It 

" 

In  circuit 

i 

Recujw  ration 

In  Hudes 

•  • 

short  Circuited 

out  of  circuit 

Besides  ttie  electric  brake  and  the  reci^pemting  action  of  tlie 
motor,  two  mechanical  brakes  have  been  provided.  The  first 
of  these  Is  a  hand  brake,  acting  on  brake  drums,  laHteiied  to 
the  hubs  ot  the  drive  whei'rts  atid  concealed  in  the  gearcase.  It 
Is  operated  by  a  double-foot  lever,  placed  under  the  feet  of  the 
conductor,  on  each  aide  o(  the  controller.  The  lever  to  the  l^eft 
simply  acts  on  the  switch,  breaking  the  current  when  It  Is  de- 
sired to  alow  down,  white  the  Isver  to  the  right  Qrat  Intcrrupta 
the  current  and  then  draws  on  the  brake. 

The  other  brake  la  a  sbo&  brake  on  the  rear  wheels,  Operated 
by  a  hand  lever  to  the  right  of  the  conductor. 


The  Montreal  Automobile  Co.  Is  applying  for  a  charter  In 
Canada.    The  capital  la  (ItuO.OOO. 


mounted  In  the  same  cam,  thus  allowing  it  to  be  swung  over 
thecentreof  theaxle,  whereby  an  adiuatmentforlengtbuf  chain 
Is  Bccured.  Cooling  colls  are  placed  und^r  the  foot  board,  thus 
making  It  unnecesiiary  to  reKll  the  water  tank^  frequently. 

While  In  many  particulars  the  Bradley  automobile  Is  oecee- 
sarlly  (|Ulte  stmllar  to  others  ualng  the  gasoline  engine  as  a 
motive  power,  still  there  are  parte  secured  by  patents  which 
render  it  auperior.  Among  these  niay  Iw  mentioned  the  varia- 
ble apted  device,  which  Is  novel,  simple  nod  effective,  doing  tbe 
work  for  which  it  Is  designed  In  a  satisfactory  manner.  The 
vKporister  is  au  exceedingly  ingenlnua  piece  of  apparatus,  which 
automntlcully  securuajust  thu^  needed  au|iply  ofgasoUne. 

We  understand  that  the  Paclllc  Mot4tr  Co.,  of  Oakland,  CaJ.„ 
is  making  arrangeoients  to  build  these  carriages^ 
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BATTERIES  FOR   ELECTRIC   VEHJCLES. 

Ur.  8leg,  (liHCUHfine  tli*-  miliJiTt  of  purtahle  hatlcrSfn  in  No.  10 
ol  the  Ctiitr.'iiblfitr  Car Ai'^itmn!it{"rej}  und  Ktenn-titi'tikundo, 
a&ys  thftt  there  le  still  cfmHidtrubk!  'tlverRem-e  c>(  uphidm  cuu- 
cernlDi?  their  iiHefulnesH,  iiJiil  tlmt  the  brc-iikili)W|]»  whlcli  have 
occurred  i>n  tlie  Berlin  Irntii  lines  hnvt-  <lveii  a  frffih  Imndle  to 
tbosewlio  oTipfiHe  thi'ir  fmiil.ijment.  He  does  noteuiicerti  hlin- 
seW  with  then*  breukdowae  nr  with  their  cauee*,  but  paBsea  on 
Rt  oncf  tci  the  antral  coDBiilL-iation  ni  the  employment  ot  bnt- 
terles  for  the  [jropulalan  nr  <^^ll]»n^>■  roiul  vpIUcIps.  Id  fitnli<iu- 
Bry  batteries  It  [g  only  the  chenilcn]  proeesw*  Involved  hi  the 
Htorflge  of  Ihu  current  \rhlph  at't  injurlotittly  on  the  plates,  ami 
an  there  ia  no  n«e«p3tj  to  kf*n  down  th*"  weljcht  or  slit-  tif  the 
batteries,  hvnvy  ekHrlrodeH  may  be  ei»jjki.r«i.  epflf).  d  far  apn  rt, 
and  o  goiid  depth  may  be  left  below  the  bottom  of  the  [ilateB, 
so  na  to  reduce  the  risk  of  daninei!  frorr  ah«rt  ejninltB  and 
buckliuj?  to  a  miulmiim.  The  work  ret[ulred  of  the  battiT.v  Is 
also  known  accurately  befnn-liand.  wn  That  (ItimRj^  due  to 
overntrftlu  can  be  avoided.  But  In  the  cadi^  of  bntterlen  propel- 
ling atKomohilea  the  conditions  an^  v*^r>-  different.  Weight  aud 
liiie  have  to  be  peetrlct*'d  as  tnucli  as  postiibk.  In  cirdet  that  the 
vehicle  may  not  be  too  heavy,  for  weight  not  only  SncrenaeB  the 
working  coat  of  tte  vehltde,  but  also  rediieeK  [t»  handlti^^si*.  The 
amount  of  i-nrretjt  UBed,  and  therefore  the  demand  un  tlie  bat^ 
tery,  vurlea  w[th  the  tondftlouK  of  workInK  and  the  atate  of  the 
r4:tadB.  Wet  roads,  aandy  floll,  atonf*.  etc.,  Increases  the  de- 
mand enorinoTiaty,  bo  that  not  only  the  normal  current,  but 
hIho  the  nnrnial  capai^ity,  may  Ije  far  ejtcwded.  The  butteries 
are  also  conBtontlj'  aubJtHTt4jii  to  yevpre  jolting,  which  fwrSouslj- 
aflecta  their  life.  Dr.  Sleg  then  proceefle  to  the  cornlderatloil  of 
the  properties  which  are  rwjulred  In  au  autotDobiJe  battery, 
and,  as  a  preliminary,  laye  down  eertaln  refiulretuents  which 
must  befulBlled. 

Tbe  welglit  of  the  empty  carriage  onteht  to  be  from  one^half 
to  three-fourtha  of  the  weight  to  be  carrle<3  by  it,  according  to 
the  method  of  couatructlon  employed  and  the  np<?e<l  1o  be 
attained.  For  the  conveyancp  of  paaaengers,  two-thirfia  of  the 
total  weight  may  be  allowed.  Thia  total  weight  ia  made  up  sb 
follows :  The  motors,  whlcli  for  a  pasaeuiper  car  for  a  speed  of 
15km.  to  18km.  per  hour  amount  tt>  oue-tenth  of  th*?  ttitwl 
weight  of  the  occupied  car(W),  the  battery,  (B),  and  tbt  paas- 
enger  wsigllt  which  may  be  taken  at  **.B  tons  (four  peraons  at 
75  kg.  each).    It  tollows  from  thiu  that 

A«  carriages  eiceedlnjj  two  tona  In  total  weight  cannot  he 
safety  steered  at  a  higher  sp*ed  than  15kin.  to  I8km.  per  hour. 
It  lollowB  that  the  battery  weljjrht  inuHt  not  esceed  700  kg. 

Taking  the  commercial  efficiency  of  the  motor  arj  70  percent., 
and  (iHSunilng  a  traction  co-efflclent  of  2Ij.  which  Ib  rather  too 
low  than  too  hl*;li  on  a  good  road,  the  I'onsuraption  of  energy 
by  the  carriage  li}  |^  kllometre-houra.  or  5  metre-«ecande, 
works  out  to  1.7jC>XW  watte.  Aaautnlog  that  the  carriage' 
will  require  to  run  at  least  three  hours  on  one  charge,  that  Is 
somewhat  over  50km,,  which  corresponds  tfj  the  dally  service 
of  a  taiameter  cab,  the  battery  will  retiulre  a  capacity  of  5.200 
watt-houre;  i.  e..  In  order  that  the  working  generally  may  be 
poselble.  the  battery  must,  yield  at  least  10-."*  watt-honrH  per 
kilogramme  weight,  or  be  capable  of  jleldhig  tvr,  Hmpcre-hoiirs 
at  a  3-hour  discharge  at  a  potential  of  1  '9  volts. 

Aait  will  seldom  happen  that  a  carriage  will  be  called  on  to 
give  Its  whole  yield  without  some  stopifuge.  It  will,  as n  rule,  be 
Hufflcleut  when  the  battery  givcA  S  ampere-hours  p*T  kilo- 
gramme  witii  a  5-hour  to  (i-h<*ur  dlncharge.    Or  wlit-n  tli*  hnt- 


tery  has  a  higher  capacity  per  kilogramme  weight,  a  stuallcr 
battery  weight  thnri  700  kg.  will  «nlTice:  but  if  the  battery  has 
a  lower  capfli'lty.  It  will  not  tnalntaiu  the  dally  work  uf  ^Okm, 

For  *ta1lrinHry  baKerles  the  capacity  per  kltogramme  I'aHuH 
between  %  nmpere-hivnn*  to  C  ampere-hours,  eo  It  le  evident 
that  to  fulfil  the  i-Ondition»  reriulred  by  ftu  aut<inJobllc 
thetfiittery  must  have  only  about  half  the  weight  uJ  a  Jita- 
lionary  hattrry,  or  elne  have  diiuble  the  ordinary  c^ipftcity. 
Weight  mny  be  reduced  by  malting  the  cells  themselves  lighter. 
Tvliiub  can  be  ilone  by  empl'iylng  vnlcnnlte  intiirir  ermftruttloa 
instead  of  glafs,  etc,  Tbe  weight  of  the  acid  may  also  he 
diminished  by  reflucing  the  distance  between  the  jilates,  and 
the  P]>ace  allotted  to  them,  but  altice  the  prodactlcu  of  an 
ampere-hour  always  rc^fiulres  the  consumption  of  a  definite 
quaniUy  of  |un-e  Riilpburic  add.  the  diminution  ol  the  quantity 
of  the  electrolyte  niuat  be  compensnted  for  by  an  incTenw  In  its 
density.  wMiioh  at  once  lias  the  hiJnriouH  effect  of  raising  the 
working  potential  of  the  cell.  The  redut'tloq  of  the  distance 
l)etween  the  platen  iis  further  atteaded  with  the  rink  of  short 
circuit  from  a  very  small  amount  of  buckling,  which  is  tiest 
obviate*]  by  the  employment  of  perforated  and  corrugated  dis- 
tance plates  of  vulcanite,  such  as  those  manufueturetl  l»,v  the 
Hagen  Accumulator  Works  iit  Cologne.  Thia*  ucmstructlon  is 
also  employed  by  other  lending  manufactuporH  of  nutomobite 
cells,  such  as  the  Sncif  14  Fulmeu  of  F^aris,  who  adopted  It  alt*r 
making  trial  ot  «*ther  methode.  They  found  that  flat  separ- 
ators, a])fflced  by  rods  of  Insnlatiug  material,  gave  utmallS' 
factory  results,  because  the  clrcumtlon  of  the  electrolyte  wai 
interfered  with,  as  also  was  the  descent  to  the  bottom  of  the 
cell  of  the  niaterlat  dislodged  from  the  aurfaee  of  the  plates. 
All  gelalEuouBelectrrjlytea  have  l>een  fatlures.  and  all  attemptd 
to  absorb  the  ifluid  electrolyte  by  dryfilllnKs  have  had  a  nlnillar 
late.  Since  a  rapid  circulation  of  the  electrolyte  through  them 
ie  impossible.  With  a  t^ulck  discharge  they  have  a  very  high 
iaternal  resistance,  and  they  lower  the  capacity  ot  the  cell, 
while  the  gas  bubbles  soon  form  little  hollow  spaces  and 
channelM  In  the  material.  In  which  the  active  materEal  dis- 
lodged from  the  platen  collects,  and  this  occasilous  short 
circuits.  Tiietostof  these  corrugatetl  vnlcawlte  eeparators  Is 
certainly  very  high,  and  therefore  any  cheaper  method  tor 
i^ntiBfactorlly  nUalnlngthcflameend  would  bo  welcomed. 

But  adecreaee  in  the  rt'clght  at  the  acid  and  of  the  hojtes  Ii 
not  sufHclent  alone  to  raise  the  specific  yield  of  automobile  cells 
to  about  double  that  which  Is  obtained  from  stationary  cells, 
for  the  wel4;ht  of  the  electrodes  in  the  latter  la  about  50  per 
cent.  %ti  (50  per  cent,  ol  that  ol  the  total  weight  of  the  cell- 
Thus  a  L-onufderable  reduction  U  also  rwiulred  In  the  weight  of 
the  cells  themselves,  which  can  only  be  effecte*)  at  the  expenae 
of  their  durability.  The  same  durability,  therefore,  must  not 
be  expected  from  autnnjohlle  cells  aa  la  n'qulred  from  those 
which  are  Htatlonnry,  especially  as  the  diminution  In  weight 
entails  thinner  plates,  from  which  more  chemical  activity 
Is  expected  and  greater  currentrcarrylng  capacity,  while 
mechanically  they  are  suhjei'ted  to  the  Strains  Involved  hy  per- 
pLHual  jolting. 

Of  the  three  typee  of  accumulator  at  pr»ient  In  use, /.e.,  the 
large  surJoce  fitates.  the  grid  plates,  and  the  block,  the  second 
IB  alone  suitable  lor  automobile  tintterlCH,  because  with  the 
flrst-named  the  reciulslte  yield  of  8  ampere-hours  jier  kilo- 
gratouic  >[:(Lnnot  be  obta.lned,  and  In  the  block  pjatee  the  dls* 
trlbutlon  of  the  current  in  not  unirorin,  bo  that  whole  blocks 
loHe  contact  with  the  esupportlng  frames  and  drop  out.  The 
retiuislte  specific  yield,  combined  with  a  reasonable  dumbiliiy 
can  be  obtaiuLfl  from  the  grid  tyfw  If  care  Im  taken  in  the  (llilng 
in  of  the  ptateH  that  there  la  no  break  in  the  continuity,  either 
of  the  lead  salt,  or  between  it  and  the  aupporilng  grid.  E^iither 
a  light  double  grid,  riveted  together,  such  as  is  employed  in 
the  Fulraen  cells,  or  an  E.  P.  .S.  grid,  or  any  other  ol  mmllar 
type,  give  good  reaults  if  due  care  Is  bestowed  on  the  filling  In 
of  the  active  material,  and  in  idacing  the  separators  so  tlmt 
their  corrugations  press  against  the  plates.     As  the  reflult  of 
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experlmynta  wliicli  hnvoextemled  over  two  j  en  re  at  tlieCo- 
loKut-  work3,  Dr.  Sleg  ban  nrplvwl  at  a  method  of  donBtniettoii 
wliieh  i^lvpfi  ^ootl  rcaultB.  For  Lotli  poattlvi^  and  niignUve 
platen,  li^LrtleneHl  ten<l  arrlds  iare  ■employed  Iitivlng  a  tliicktifftH  or 
.'tmm.,  and  wIiobo  taeeb  in  irimni.  square.  The  ptatea  are 
l.'J()mm.  wMf,  SOOrnni.  hiffh,  and  are  niouut^^d  about  3ra(ii. 
ajiarf.  The  negntives  HtautJ  on  ihv  htittom  ot  the  cell  on  leg^ 
S.>inm.  high,  u-hile  the  poti3tU'(«  fire  gUHrwuiled  above  them 
Intra  Tulcanite  rods,  so  that  they  have  rtnitii  lor  downward  ei- 
pan&ion.  Ity  theemploj-ment  of  a  specially  prepart^t  paHte,  Dr. 
Kiejf  Huciywded  In  flilnjr  It  securely  In  the  grid,  and  In  obtaining 
a  /leld  of  10  aoiperee  t>er  ItiloK^ramme,  with  Ji  a-liour  die- 
charge-.  Between  thepla(*«  are  placed  hard  rubber  Beparatoi-K 
hall  a  tnlllitnetre  thick,  and  the  piitU^  t>t  like  ^Ign  nro  ntlited  tn 
each  other  by  burning, 

The  flirst  ot  th«e  batterlew  wan  delivered  to  the  Cologne 
I-IlektntililtHiffselhM'haft  in  March,  18;j:>.  anrl  since  that  timeliaa 
pr»)|ie]l«l  a  vehicle  which  haa  been  used  partly  Tor  buelneus 
purpo>4es  and  pai^tly  fur  the  perHonal  iieeiJH  Jif  thtMliMH-forH. 
The  ciirrlaKe  welffhH  about  1,'JOO  kg.,  and  has  an  HOkiii.-himr 
raoKe.  At  tbepinl  ot  Afiril,  I'.XMJ.  the  ceHw.  whieh  bad  hitherto 
r.K[ulr«l  no  repaira.  were  eleatied,  nnd  it  was  found  that  the 
negative  plated  were  gtdl  (aultlesa,  whIlBt  the  positive  plates, 
uUhoogh  tliey  had  loi^t  some  maC^ri'il,  were  appnrently  capable 
1)1  carrying  on  iLfl  work  for  some  time  longer.  Before  the 
buttery  wft^  clcaried,  ttie  carriage  had  travslle  I  wjtii  «m*> 
charge  ovt^r  COktn.  over  somewhat  soft  roarlH,  iind  the  battery 
had  Btdl  Hti  initial  capacity  of  abimt  1^0  arapere-houre,  with 
u  .Vliour  discharge  rate.  Theae  lavorabU'  reimltH  determined 
the  Cplogne  ElektrlcitiitegeeellBclinft  to  give  the  Kagen  works 
a  ctniLoifesIoD  tor  iw  batt^rlea  for  employment  on  the  cab  &er- 
vlc*  they  ivere  nljout  to  atari  In  Cologoe  and  Diinseldorf,  acd 
Home  of  them  have  Iat«ly  come  Into  asp. 

E^laee  the  B'prlng  ol  IHU^  cxperltn^tiCH  have  also  beet)  catt* 
ducted  in  the  carriage  building  worka  of  Hdnrfcti  Scheele  In 
Ciilogne.  He  tried  typee  of  conveyaDce  ranging  from  the 
llght^Ht  higlj-Bjte*d  Vehicle  tu  a  heavy  goods'  wngnn  rapable 
I  of  carrying  Ti  tODfi,  and  hltIiert<J  the  batterieti  have  givifm  nn 
I  cauee  lor  complaint.  In  the  Iftbornl^jries  the  batteries  had 
1  yielded  abotit  30o  discharges  at  a  ahour  ra.te  betore  a  change 
of  ploleB  wuH  uecesHary,  and  one  may,  tlieretopo,  reckon  on  at 
leuHt  1-">'J  dlHchargea  being  ohtaEaei]  n'lthout  aoy  repair  being 
ivqidrert  when  tlie  batterle*areempl*>yi3d  lor  automobile  traffic. 
Since  tho»e  porliitnw  of  tlit  r«ll,  whose  first  cost  In  highcHt,  i.  e., 
the  vuicanitn  cases  and  the  sepnratnrs,  aiifti.T  but  little  deteri- 
oration In  use,  it  la  quite  Bufllclent  to  allow  30  per  cent,  of 
tJi6  initial  co9t  of  the  batterlen  for  their  malatennnce,  and  on 
thew  terms  the  makcni  are  willing  to  undertake  the  rnalo- 
tenauce  ot  batteries  in  any  towns  in  whii-h  they  have  agents. 

Stni  more  information  conceruinij  tlie  durnhlUty  Of  the  bal- 
t^rleA,  and  their  behavior  under  a11  condlCloDH  of  work^ 
ahoald  be  gained  a»  the  reilillt  i»t  the  experiments  being  carried 
out  In  Berlin  by  the*Wjtomobl]koukurren8." 

One  clrrnniBtance  may  be  mentioned  which  Is  ol  apeetai  in- 
terest to  munufat-ttirere,  and  that  la  that  out  of  40  batterleE 
■which  the  Hagen  Company  have  already  delivered,  three  did 
not  raainlaln,when  in  work,  the  cnpncJtywhEcli  they  had  before 
being  Rent  out  rrnm  the  factory,  and  un  examinatian  it  n-B£ 
jonnd  that  tlicrt*  was  Iohb  of  t-ontact  lu'tween  the  active 
material  and  the  grtd  In  the  negative  platea,  cH-cABloned  by 
their  having  been  exposed  to  froet  before  formation,  and  with 
this  exception,  the  faulty  plutes  dlfferetl  In  nr>  reapect  In  weight 
or  construction  rrom  those  whirh  gave  good  results.  Experi- 
niental  bott^rl«*  have  been  ^supplied  to  the  tramway  flervice  f n 
Premerbaven,  which  wel^h  about  iJ.f>00  kg.,  and  will  rnn  carB 
weighing  11  tons  (Or  an  Uninterrupted  joitraey  of  about  140 
kll'imelrc*.  The  batteries  have  been  ia  work  aince  neeember, 
]w.Hi.and  have  gone  withnnf  Bt^ppnge  tlirougli  the  heaviest 
Hnow  without  a  change  o!  plutew  being  nteeaHary.  It  remalni^ 
to  be  fc>eii  hoiv  ionR  these  batteries  wfll  retnln  their  efllclenc.v, 
but  If  they  oaly  reigvireto  lie  renewed  once  in  six  mouths  a  SUtl'^ 
TftCtory  ri'turn  wdl  be  obtaine<1  from  them.— T/re  EteetrhlAti. 


THE  WACHE  AND   KRIEGER    EXPANSIBLE 
PULLEYS. 

The  Ingenious  eystem  ol  expansible  pulleys,  which  we  illno- 
trate  below,  Isdeacrlbed  by  La  Loctn/iotJnn  AoiomoblJf.  Either 
pulley  may  beexpaudfMl  to  doublo  tlie  diameter  of  the  other, 
thus  fflvlng  a  total  Hp«;d  raui^e  of  one  to  four.  As  will  be  Been 
from  the  llluBtratloQS,  the  pnlley  aurlnce  H  made  up  of  steel 
lattice  work  of  the  laiy-toagi  variety,  »uch  na  ie  lamlllar  In 
elastic  napklnrlngfl  and  other  articles.  This  lattlce*wni-k  It 
mounted  at  alx  points  on  blocks  which  allde  In  radial  Pints  in  n 
disc  or  plate  at  one  able  of  the  pulley.  Two  eara,  wltti  a  ptn 
through  them,  project  Inward  from  the  middle  of  each  block, 
and  this  pin  pasaes  throu|i;h  a  Blot  In  a  radlal-c  irved  spoke. 
Theie  epokea  are  pf  voted  neur  the  hub,  and  have  teeth  mesblng 
wltb  a  toothed  or  grooved  sleeve  on  the  ahaft.  Movement  of 
this  sleeve  along  the  shaft  spreada  or  ctosee  the  apokefi,  and  the 
bitter  by  virtue  ijf  the  curvature  of  their  slots,  expand  or  con 
tract  the  lattice  rim. 


Fw.  1. 


Fit.  2- 

The  pu  lleys  are,  of  course,  used  la  palre.  and  the  gleeves  have 
other  teeth  or  grouvea  on  their  outer  enda,  wlilcb  are  aJmalta- 
neouBly  act<.'d  on  by  plnione,  one  above  and  one  below  the 
eleeve,  In  auch  wise  tbttt  wi  the  ateeve  of  one  pulley  Is  Blilfted  In 
that  ol  the  other  la  ahlfted  out,  and  one  pulley,  therefore,  con- 
tracts ns  the  other  expauda.  The  pluione  are  mounted  oa  a 
light  shaft,  which  may  be  rotated  by  hand  or  by  gear  connec- 
tion with  a  epeed-cbanglng  lever. 


AUTOnOBILES  tN  WAR. 

At  the  recent  lierman  military  nmneuvers  four-wheeled  auto- 
mobiles containing  an  utllcer  and  driver  were  used,  for  the 
moat  part,  for  the  speedy  con  i^eyrtnce  of  the  elderly  staff  otftcere^ 
and  Bome  of  them  ran  at  a  speed  as  great  as  20  or  4(i  miles  an 
hour.  In  the  KrancoPruaslan  war  a  hard  day*B  ninroh  of  24 
hours  for  transport  waguua  was  50  mllet*.  .It  tlieend  of  each 
march  the  horaes  were  uhcIosb.  In  the  recent  maneuvers,  motor 
wagona  traveled  at  the  rate  of  seveu  mileean  bo'tr,aud  a  day^s 
work,  of  10  hours,  wa9  70  miles.  Tfarauthorltleaeunsldf'r  that 
the  day  U  not  f«ir  distant  wben  trala  hor^eii  will  be  replaced 
tu  a  conaiderable  extent  by  petroleum  motors. 
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OPINIONS  WISE  AND  OTHERWISE. 

Oiir  Loodon  cOQteminiPary,  The  Boffineer,  cuuiineDtii  in  part 
aa  Eollo WB  OD  the  dlBciiHsiau  wlilcb  fullowei)  tbe  ne>ti(]  I  di^  ot  Pro- 
(e*8or  HelBKShflw'a  paper  «ii  Road  Locomotion,  read  before 
th(>  InatituLlon  at  Tkfecliankal  EugiiiB^rs,  and  partly  r¥|)rlDted 
In  our  columos; 

Oae  reBult  ol  lack  of  acquaintanrawlth  thec^ondltloDtior  roa'J 
lociimotlon  haa  been  tbat  much  time  tiua  been  wAfltei)  It]  learn* 
ing  leeeone  quite  ramillnr  to  men  o1  cxpcrteiice,  A  (avtirlte 
theory  waBtbfit  soIf-ptrji|ie]led  carscould  Ij*  nimlt  wblch  abould 
weigh  little  more  than  an  orrtluary  horse-drawn  vehicle.  If  a 
liinrse  could  drilTT  a  vletoHa  at  a  good  pace,  thi^n  an  englnir  o( 
DTte  or  at  luoat  two  h*>rfle^powei*  couW  do  the  natne.  Our 
retiderS  will  no  doubt  remember  the  voh Idea  eboivn  (it  the  Crys* 
tal  Palacti,  ]n  which  thia  thecir,v  waxcarrivd  LiitoprActlc^.  It  Is, 
perhapfl.enous;h  to  eay  that  the  li^ht  car  Is  a  thlDff  *•(  the  paat. 
A  really  autlefaetory  motor  cnr  to  corrj  four  peraoiiH  welntiH 
fit  least  one  ton;  aud  the  tendt>nuy  l4  to  mube  them  heavier, 
tlUt  tlHdter,  luBtead  of  two-horae-power  suffltiug,  Irtim  7  to 
HO-horee-power  le  provldwJ.  the  latter  belnj?  eBwntlat  for  tbe 
very  bl^b  speeds  luvored  hy  thoae  who  ha\"e  done  their  best  lu 
Frnnn\  St  all  eveotSito  make  tbe  motor  caran  Intoltrahle  and 
dangerous  onlBanre.  It  is,  of  eouree,  true  that  a  (ew  IJKht  trnrs 
apestni  111  use.  Th?y  potter  about  very  wfll  oii  Binooth,  level 
roade,  but  tor  general  utility  piirpOH>eB  they  ari9  Impractlealile. 
The  traction  eni^lDe  makers  bad  touud  out  years  agio  that  HEht 
enyluPBi  ot  three  or  four  tone  were  of  VBry  little  serTlce.  Tbe 
hBQllng;  of  a  thraabing  machine  from  farm  to  rarii)  waa  about 
the  moat  they  could  nccompllah.  "There  waa  no  money  In 
them."  Id  the  same  way  the  pioneers  of  steam  tramway?  In^ 
elated  that  a  locomotive  welg^tiln^  four  tons  could  do  all  that 
was  wanted.  We  were  severely  taken  to  task  for  maintaining' 
that  not  lea&  than  nine  tons  woulfl  da,  and  to-day  we  doubt  if 
tbere  Ian  suectH^rul  tramway  engine  runt)ln}{  that  welKbe  ieea 
than  11  toDB,  n>hlle  Hi  or  14  tone  la  a  bormal  welitbt. 

Leaving  on  one  aide  paBeenKer  motor  cara,  let  ua  see  what  la 
kndwn  about  the  goDde,  waxoua  and  vans,  wblch  are  either  to 
BU])plement  or  aupereede  the  railways.  Aa  we  llatened  to  Pro- 
(eaaiir  Hele-^haw'a  paper,  and  to  the  speakers  who  took  part 
In  tbe  <llBcu4stOD.  it  became  more  and  more  evident  that  on  tbe 
vital  factor  In  the  whole  i;ueatlon  there  waa  no  truatworthy 
informntlun  availjible.  The  paaaenaer  motor  car  Jft  an  article 
atpreaent,  nud  for  the  preaent.  o|  lumiry.  A  gimd  one  coats 
£100.  We  have  not  yet  met  with  any  Individual  who  has  Ijeen 
eatlflded  with  onei  car,  MoeCof  tboae  who  uae  them  have  had  two 
or  three  cars,  or  are  having  new  carq  buttt.  All  this  ia  excellent 
for  trade.  Hut  the  gitoda'  rehlcleli  nn  <]ulte  a  different  footing. 
Uuieea  It  caa  be  ahoivii  tbut  the  new  mode  of  locomotion  la  at 
leaat  as  cheap  ae  horae  traction,  It  liaa  no  chance  Of  permanent 
flucceaa.  A  Hrni  may  start  In  busltieBa  aa  builders  of  atenm 
gooda,  vana.  Tnlesg  the  public  And  hy  expsrlence  that  It  ie 
cheaper  to  nae  a  ateam  than  a  horae  vehicle,  the  Arm  wUI 
fall,  V\'jtb  the  paiHiaenger  carriage  the  poaltlon  Ib  quite  dif- 
ferent. No  man  expects  to  malie  a  private  carriage  pay.  A 
company  eHtabllahlBg  a  service  of  road  wagona  or  lorrJea  la  on 
quite  another  footing. 

We  have  not  the  Rmall^t  liesitatlon  tu  saying  that  no  one 
really  knows  what  It  will  cust  per  too  to  haul  gnoda  by  ateam 
Or  gasoline  vehicles  between  any  two  large  towna^aay  Liver- 
pool and  Manchester — far  a.  year.  It  is  not  difficult  to  eay 
what  the  Urst  cost  of  the  plant  will  amonnt  to;  nor  la  It,  irer- 
bapB,hnnl  to  aay  what  thecoatot  the  fuel,  water,  and  thedrlver 
will  be.  But  beyond  this  mil  la  con|ecture.  To  aeaert,  for 
example,  that  15  per  cent,  per  annum  le  enough  to  allow  for 
depreciation,  or  that  a  aoven^lgn  a  day  will  cover  the  COat  of 
repairs,  laalmply  talk.  No  one  knows;  and  even  U  aotne  one 
Individual  had  bad  auRlclent  experience  to  be  ablt-  to  speak 
with  certainty  of  oae  district,  that  experlCDCe  would  not  iiecea- 
narlly  apply  In  another.  Tbe  jtreat  difficulty  In  dealing  with 
I  III'  nueatluu  lies  in  the  enormous  diversity  existing  In  the  con 


dttlons  nnder  which  the  tralfic  le  to  be  carried  on.  Nothing 
approachinic  to  this  diversity  la  met  with  tn  railway  practice. 
The  difference  between  a  good  and  a  bad  railroad  Isaa  nothing 
tn  tbe  difference  between  a  good  ami  a  bad  common  road.  A 
motor  van  which  mny  be  run  glvlag  contentment  and  even 
pteaaureln  dry  weather,  may  tuecome  a  burden  to  the  fteeb  and 
nn  occasion  for  bad  language  when  rain  haa  fallen  for  a  few 
lioura,  and  may  be  naelcHs  In  wlottr.  Only  those  who  have 
hud  experience  In  working  traction  enginea  In  all  weatbera  caa 
realUe  what  conntry  roads  are  like  when  a  Jroat  has  broken  up 
or  there  has  heeu  un  abuftdanro  of  rain.  The  reault  of  all  this 
la  tliftt  no  one  cnn  (ell  bow  much  to  allow  for  depreciation, 
how  much  for  muintenauce.  Wheels  *ei  m  up  to  the  present  to 
bavefalslflcd  every  prediction.  No  one  aeems  aa  yet  to  have 
produced  a  aallsfactory  wbwi.  Steel  la,  after  much  heart- 
bunaliig,  being  given  up.  It  uughtnever  to  have  been  ueed.  A 
modiflmtlonof  tbe  .VlanHi-I  rallwnv  wheel,  made  either  of  wood 
or  compreased  pa]ier,  is  tbe  bcHt  non-elaatic  wheel  that  can  be 
employeiL  India  rubber  will  be  found  tar  too  cnstly  for  goods, 
wagoeifl.  If  Bteel  la  tn  be  used,  then  It  must  be  In  the  ahapfl'  of 
stamjied  plate  wheels.  It  hn3  at  laat  come  to  be  uuderatood 
that  the  malntenani-e  of  driving  wheels  must  represent  a  very 
heavy  item  In  thecowt  of  traiflc,  Xotblng  was  said  at  tiie  Jn- 
Btituclon  of  Mei.'hanlcal  Engineers  tu  Induce  I  he  belief  that  tbe 
wheel  probleiia  has  been  solved.  It  la  a  bad  sign  that  tbe 
motor-car  man  ehouts  for  the  improvement  of  lb**  roadBt  It 
ia  as  though  be  was  driven  to  admit  that  he  could  not  deviee 
a  vehicle  which  works  aatlafactorlly  on  roade  a*  they  are. 

A  good  deal  of  energy  Is  helcijs  expended  now  In  devising 
engines,  and  boilers,  and  condeneera,  and  ellenceni+  and  no  on, 
yet  these  are  unite  secondary  thlnga.  Whether  a  self-propelled 
road  wagon  traffic  can  or  cannot  be  made  to  pay  will  depend 
In  the  long  run  on  the  performance  ot  the  wagon,  ni>t  aa  an 
engine,  but  as  a  vehicle.  Thie  la  tbe  crucial  point.  The  flrat 
eaaentiul  la  tbe  scheming  of  a  carriage  that  cannot  be  Bhaken 
to  pieces.  The  difficulty  of  doing  thlB  ifl  very  great.  Thus,  for 
example.  It  will  not  always  do  to  make  a  bar  strong  to  keep  it 
from  breaking.  Ita  own  weight  and  stillneESA  may  bring  about 
fracture,  Long  ileitlbie  eprlngs  will  pay  for  their  use;  but  no 
doubt  a  (ew  persons  have  found  out  these  thinga  for  them- 
eelves  already. 

THE  DANVIN    OUST   COLLECTOR, 

La  Lat^omotion  .iittomobile  ahowi  a  novel  form  of  centrifu- 
gal dnst  separator,  or  cjc/orie,  aa  the  French  call  It,  which  it 
describes  as  follows: 

Tha  duat-ladeu  air  enters  by  tbe  tangential  orlSce  A;  the 
dust  collecte  In  B,  and  the  unified  air  escapes  by  way  of  the 
Inner  tube-aectlon  C.  Tbe  bigh  efficiency  of  the  collector,  In 
view  of  Its  very  amaii  voluime.lB  due  precisely  to  the  spiral  form 
of  tlie  separator  and  to  tbe  hellcoldal  line  followed  by  the 
lower  edge  of  Ita  walla. 

In  tbe  usual  forme  of  centrifugal  separators,  a  double  eRict  Is 
produced;  (l>  The  centrifugal  force  tends  to  project  solid  par- 
ticles agaluet  the  outer  wails,  where  tbey  are  dropped,  (2) 
The  friction  of  the  solid  particles  against  the  walle  Isgrenler 
thau  the  friction  of  the  air  In  wblch  tliey  are  carried,  and  they 
are,  therefore,  retarded  more. 

It  is  the  result  of  thta  double  action  wblcb  efTects  the  eepa ra- 
tion of  tbe  solid  partlclea  In  the  air.  Evidently  tbe  centrifugal 
force  will  tie  lucreaeed  If  the  velocity  Of  the  stream  ot  air 
reniaina  a  constant,  iit  proportion  ae  the  radius  of  the  spiral 
la  reduced;  and  moreover  tbe  surface  exposed  to  the  fricton  of 
the  dust  particles  \&  greatly  lengthened,  within  tbe  space  Diled 
by  tbe  collector,  by  tbe  spiral  form  shown.  Practical  teats  are 
Btttd  to  have  demonairateii  the  efficiency  of  the  apparatus. 

Our  contemporary  remarks  that  it  m-iy  be  tiueatioued  If  the 
use  of  such  a  aeparatoi  would  not  result  in  material  dtminutlDn 
of  the  volume  of  air  reaching  the  motor,  bat  tbia  could  b«  set- 
tled only  by  actual  trial. 
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THE  AWARDING  OF  PRIZES    FOR  THE 
lOOO-niUE  TRIAL. 

The  following  are  the  Icft^ling  hemlioKH  tiutter  which  marks 
wer*  allowed  bj  the  ]iifI(feH'  conitnltiw!  In  rwoni  mending 
HWHrf]»  H-ttcr  the  lOOO-mlle  trill  of  motor  v>eh]cli^  lu  Cu^luad: 

I'rice. 

WHsht. 

H.f".  HiKiwn  by  pertomianffB. 

t'eraciDB  i'urrlifd. 

Price  111  proportion  to  Bfatlng  fapactty  occupied. 

Price  In  propurtloB  to  power  of  motor. 

P^iwer  Jti  proportion  to  neatB  ticcupletl. 

Power  in  proportion  to  weight. 

UecliBDlcal  efficieuey,  aa  hUowm  by  HUl-cllmblng  TrhiK 

Simplicity  nt  trnretiiSJwIoii. 

Actressilblllty  uf  mecUaDlBm. 

Qmilltr  nniJ  euttloleDoy  of  speed  gear. 

KiielueEts  or  adjURtnieiit. 

Stwrtnegear, 

Drakes  nnicl  hrake  genr. 

Ij^iilticD  arrange ni en tfl  and  apparatus. 

GeoL'rnl  desijjrn,  mediauk'nlly. 

General  defllgn.  uppearauce. 

Average  speed  on  trial  out  of  control  In  proportion  to  av*T- 
a^  or  lej^ai  Hinit. 

Warkmaoelilp,  «Bii«.<iidly  of  machinery. 

Condition  oroar  at  eiicJ  of  trial. 

Re^jpularltj  of  running  on  trial. 

Brenkagi^'B  and  defects  not  previously  mentiouw]. 

General  obaervunce  of  Trial  Begtilatlona, 


blile«,  the  carriage  builders  InivIuk'  rpbtlnid  the  poBBibllity  Of, 
and  nweesltj  for,  Ilj^htneBS  of  eimatructlon,  combined  with 
cojulort  aud  eleKfttice.  Aluminum  has  been  used  sHweasfully  In 
making  tbetie  bodlw,  and  the  stLiue  metnl  has  beeo  lurjre].v  cm- 
ployed  1(3  the  flxe?<l  pnrtd  of  tlie  machinery. 

The  reduction  in  weight  which  has  l>eexi  thus  eflwted  by  iionuj 
BritJeh  nianuCacturers  the  JlldK«t  coasJdertd  to  have  had  a 
marked  effect  tipcm  tlit*  blH-cHmblng:  powera  and  efficleui-y of  the 
vehlcfep  a*  a  whole, 

Ths-indgtw' committee  noted  partleularly  that  mn«t  of  the 
failures  ot  vebk-leH  to  obtain  good  recordt*  on  various  etages 
were  doe.  not  to  the  failure  oT  raotor  or  of  the  trauBmtm&Jon 
(Cenr,  buttoatnji'tnral  weaHneBBeBln  oilier  parta  of  the  carrlagrer 
For  example,  breakage  of  asLea  took  place  in  three  1  usitauces, 
and  iht'puucture  of  pneumatic  tin*  vttiM  CHpeulallj*  responsible 
f'jr  delaye.  It  in  welJ,  theu,  that  the  jfpnerni  public,  when  forni- 
ing  am  Iniprefiaion  of  the  trial,  Hhould  bear  In  mind  that  a  large 
pro|jortion  of  (be  de^layij  canaot  properly  be  put  down  to  wb&t 
ar*»  iiHually  known  as  "breakdowns"  of  the  motor. 

Special  prizes  wereoflcred  lor  publhvaen'lce  veh[de*^^  tt  befn^ 
evident  that  the  tranumlKslon  gear  u wed  Id  the  ordinary  light, 
prjvaiely-owtied  carriage  ia  nut  suitable  for  uEie  In  vehlcleH  con- 
stnicttn]  to  carrj"  large  numbers  of  paH8en(jrer8. 

Among  tbe  numerous  prize**, the  following  awards  were  made 
in  claseee  A,  R  and  C  ol  Section  !  (vchlclea  entered  by  manufact- 
urer or  ageut): 

Cla&8  A  ( vehklea  declared  at  a  aelllnf?  prk-e  of  £200  or  less)— 
let  priKCf,  Bt^nz  Ideal;  2d  prise,  Locomobile  Steam  car.  New 
Orleans  Volturette. 

Clasa  H  (vchielea  declared  at  a  aelMug  prtc^  of  motBthan  £200, 
but  not  more  than  £3001—191  prixe,  Woleeley  Volturette;  2d|, 


I 


TiiK  riAxvix  in-flT  collrctou. 


WhnenotcntTingfntu  detailed  criticism  of  Oio  peHormance, 
structure,  and  condition  of  the  vekh-lcB  before  and  utter  the 
trial,  an  all  these  queHtlona  were  separately  LonBldered  with  re- 
flpwt  to  every  car,  and  nu  nericnl  value  given  to  eut^li  In  mjiklug 
the  a  wanlij  under  the  above  beudlngif,  yet  llic  fud(%:<>6  drew  nt- 
tcullou  lu  tht'ir  report  to  the  (.■xlrernely  patiefactory  progifaB 
which  hap  been. and  1^  being,  made  lu  thecnnBtnictlon  not  only 
of  the  carrlugeB  generally,  hut  lu  the  arranjerement,  ncceawlblllty 
and  workiimnshlp.  particularly  En  England,  of  the  tranemisttlon 
Hod  <»ther  ifcnr  of  rjiany  of  them.  Mnrkcd  Improvement  wmb 
uu:ed  also  iu  tbe  corrlnge  buikb'rB'  work  o!  Heveral   automo- 


priw.  Jiotor  Car  Co.'h  Triunjpb :  8d  pH^e,  De  Dion  Volturette, 

Hubs  C  (vehicles  declared  at  a  ficlllng  price  of  more  than  tSOO, 
but  iKit  UU>rc  than  £.iO<>> — let  prEse,  Divided  iH-fwcen  ihrea 
Daimler  Co. "a  Uars;  2d  priee,  DEvlded  between  two  Motor 
ilnnufactnrlngCo.'BCnra. 

Tbe  Judges' committee  wna  composed  of  the  foUowltig  wel- 
kuown  euglueer*  and  mutoHntB:  Archibald  Warn  Iludsn^ 
rteure,  W.  Worby  Uenumont,  C.  Vernon  Hoy»,  1>,  S.  Capper 
BryAliil  DonklQ,  H.  S,  He!e-Shnw.  H.  C.  L.  Hoiden.  Wni.  0. 
Pret-re.  Doverton  Heilwood,  David  iSalomonft,  Bart  ,  Jaracw 
SwJnbunie,  U'm  C.  Uuwin,  A.  F.  Yarrow,  Dilgald  Clerk, 
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Sir  UarLd  SaloniacH  alined  and  approved  tte  report  aud 

Bwartla' subject  to  dlB^nt  from  placing  the  locomobile  car- 
rlage  lor  a  jjriee,  Un  the  grOuuda  tfaat  at  the  pres4'Dt  time  tbe 
JDComobUt;  doe*  produce  visible  Htearn  contrary  to  the  1806 
LocomoUres  od  HighwajH  Aet;  q1»o  ttiat  the  boiler  iuterkir  1b 
virtually  luaeceeHlble;  coiisoiiuentI.T until  tlioeitdKiOftH  aee  rL'm>e- 
died,  tbe  carriage  Hhuuld  retrt^lve  no  aiark  c!  cuaimendatlon 
whatever.  Tlila  certainly  seems  lite  hypercrltklsm.  The 
American  light  sti^tiia  Ciarriaf^e  may  tiot  lie  perfect  (lieittierlb 
the  f^aeoJiae  i^arrlajce).  but  It  la  not  daoKerouB  ua  aeciiuut  ut 
Its  boiler 

THE    RAVEL  "INTENSIVE"  MOTOR. 

In  Till:  HoRSiiLGas  Ai^ic  ot  June  27  was  publielii'd  a  syuopelB 
pi  a  recHDt  Amertcau  pateut  tak^'u  out  by  Mcurl  Crouau,  at 
Cllchy,  Frauce,  Jor  aa  opposed  eytiuder,  rourcycle  engine  In 
uhieli  tbe  cranJi-caae,  heiug  eiicloai'd,  acte*]  as  au  air  pump  to 
draw  hi  a  double  supply  oS  air,  dellvf'rlJi)^  tbis  aiUraately  tlrst 
to  oae  and  then  to  the  other  i^ylinder  at  tbe  ipud  of  tliiMr  reai>e<:- 
tlve  exhaust »troUe3.  In  a  recent  lasiie,  La  Frttuce  Atironwbiie 
deecrlbcH  at  leuicht  a  elmilar  motor  Inveinted  by  JuEepb  Ravel, 
Had  called  by  bini  the'^Moteur  luteriBlf.''  This  motor,  says 
unr  cUDtemporary,  Is  vertical,  with  twin  cyiluijer^  QOd  with 
both  plBtona  workyag  on  une  crnnk  pin.  It  was  firet  brou,|^ht 
bpfare  tbe  public  at  the  expoaltlon  of  automiibllea  in  mm>, 
wiicre  It  ottractt'd  niut-li  attention.  The  craiik-ca&e  la  euclfiBiPcJ, 
aud  air  Is  drawn  In  Ly  liutb  plytuua,  on  their  slraultanGoaa 
u|i-gtrollP,  adouble'^Btrolie  volume"  beiugthusdrawninto  the 
irank-caBo.  Since  In  a  motor  at  this  typo  the  power  Impulse 
tnkea  place  alternately,  drat  in  one  aud  then  In  tb?  other  cylJu- 
d4.T  or  each  down  atroke.  It  follows  that  wheu  the  lalet  or  suc- 
tion vnlve  ol  one  cylluder  Is  opened,  for  the  auttlion  stroke  to 
tuke  place,  liotb  platons  will  an;*  to  comprees  airrrom  the  craak 
ruse  luto  that  oue  cylluttiT,  with  the  result  thut  tbe  proasiire  In 
the  I.-;  Under,  at  tbe  end  of  tlie  suL-tlon  Btroke,  la  somewhat 
above  that  ol  the  utuiosphere.  The  laventor  makes  the  claim 
tlnat  the  volume  ol  air  (or  mixture)  pumped  Into  thetryllnder  Ib 
dthuble  what  would  be  drawn  In  by  the  ordinary  procene  of 
HDctiot),  but  it  Is  not  clear  Low  tble  can  t>e  the  case,  He  tbe 
pressure  In  the  cylinder  canoot  exceed  that  la  the  crank  caae 
dudtiff  tbe  transfer  stroke,  aud  there  will,  therelore,  be  some 
kiiixiure  left  in  the  crank  case  nud  not  transferred. 

Tlie  combuatlon  chamtier  ol  the  cylinder  la  made  of  a  volume 
equal  to  tbestrukB^and  the  preasure  at  tbe  end  ol  tbecompi-ee- 
sion  frtroke  Is  said  to  tie  2V2  klloa.  per  Stj.  en],,  or  about  30 
po;mdH  per  Hiiiare  Enrb,  giving  an  cxploHiou  preasurc  of  J70 
p. mads  prfr  s(|iiare  lucb.  liuCb  tbe  comprei^siOD  and  explosion 
proBsun-e  are  very  moderate,  aud  we  are  oblJged  to  conclude 
tUat  the  beoeBt  derived  Irom  the  additional  charge  forced  lu 
takeetbBlorm  ot  an  eipanalun  curve  ol  more  than  ordluary 
fulness,  due  to  the  combuatlun  helai;  ouly  partly  completed 
when  the  piston  begins  to  nsuve  out.  The  very  low  compres- 
«lun  makes  tbia  hyputheBla  reasonable. 


THE  FRENCH  LAW   IN    HOTOI?   VEHICLB 

ACCIDENTS. 

A  legal  I'onlribntor,  Albert  llodanct,  expounds  In  Ihe  pages 
of  La  LocowotioD  Antoniobfh  the  provlslou  of  the  l-'reach  law 
in  tbe  ^ase  of  nccldenis  to  motor  vehicles,  whereby  employes 
driving  the  t^ame  cotiiie  to  bodily  hurt. 

Our  readers  are  aware.  Bays  M.  Kodanet,  that  a  law  was 
passed,  on  April  'J.  1SE)8,  which  increased  cojiplOerohly  the 
pecuniary  liability  of  those  employlnji;  servantti.  The  old  legis- 
lation of  arts,  13fS2and  13H4  of  the  CivilCode,  wblih  filed  tbe 
feapoDBlblllty  ol  an  accident  on  the  Individual  by  whose  lauU 
It  occurred,  has  been  replaced  by  tbe  new  law,  which  relieves 
tbe  employe  or  the  need  of  provlnic  (hat  the  blame  lay  with  tbe 
company  employing  lilm,  and  wblcli  fixes  the  indemnity  to  be 
paid  to  the  victim  or  to  bis  helre.  Tlie  pecualary  ree|ionR]blllly 
ot  the  employer  U  heavier  than  before,  lie  Is  reqiilrwl.  in  the 
case  ol  permaueut  aud  p^irtlat  dliinblilty,  tn  pny  to  t]i«  liijufrd 


employe  a  penBlon  etiuaJ  to  half  tbe  reduction  In  th«tatter*s 
waices.  In  case  of  permaneutand  complete  disability,  the  pec- 
slou  must  Le  ef|UBl  to  two-th|rds  the  man's  waicea  at  the  time 
ol  the  accident.  In  cam  ol  death,  the  pension  Is  to  be  paid  to 
tbe  wife  and  nilnor  children  of  the  deceased. 

As  (he  law  of  1898  Is  a  "law  Of  exception,"  which  applies 
only  to  commercial  or  ladustrlai  tin1eri»riaea  which  make  use  ol 
macLlocB  '''propelled  by  a  power  other  than  that  of  man  or 
animal,"  all  those  employ tiijf  help  ou  vehicles  other  than  Of  this 
description  benefit  by  the  old  provision  of  the  Civil  Code.  The 
builders  of  gasoline  and  electric  vehicles,  etc.,  fall  inanilefltly 
under  tbe  provisions  ol  tbe  new  law. 

But  bow  38  it  with  the  plBiBr7«ii;j7eHn»wbo employ  a  mfc&Dt- 
ch'D  to  attend  their  vehicles?  are  they  too  bound  In  case  of 
accident  to  pay  the  heavy  comtiensatlrms  of  the  law  of  1698? 

The  coneultlug  committee  of  accident  Insurance,  which  bBB 
received  a  communication  from  the  MlQlater  of  Commerce 
i-egarrllnK  tlie  luterpreiatton  ol  iho  law,  takes  the  negative 
view.  U  has  wudured  an  opinion  to  the  effect  that  the  law 
covers  only  veJilflu'S  emiiloyed  in  some  transportation  enter- 
prise or  Id  hu  Indtiistrlal,  commercFal  or  aj^rlcultural  work. 

la  other  words,  tbe  ouner  oe  u  pleasure  vehicle  Is  not  subject 
to  tbe  provisions  or  tbe  law  of  189H;  and  tbe  sanieappliee  aUo 
to  navlgalltiD  (or  pleasure. 

Tbe  wordinjc  ol  the  \ttw  Itself  Indicates  this,  and  by  Implica- 
tion exempts  the  non-t^omwercial  lodlTidiiat.  Tbe  cAaiu^urls 
not  liable,  therefore,  unless  hi:?  employe  shows  that  the  acrl- 
dent  occurred  by  bis  fault. 


A  mntor-carfwrvlre  between  the  tramway  terminus  at  Wood- 
Bide  and  Bucksburu.  N.  II.,  has  been  iDStltnled  by  the  Northern 
Cycle  Manulacturiug  Company,  of  Aberdeen. 


La  Fraave  Automnblte  states  that  experlmeDts  are  betn,g 
made  tinder  tbe  direction  of  M.  Vignat,  director  of  theSoclC-tfe 
des  Hulles  Miuf^rales  ot  ColombeSi  with  a  new  liquid  fuel,  which 
It  Is  iiojied  may  some  day  take  the  piRce  of  gasoline.  This  fuel 
Is  derived  from  coal,  and  Is  eaEd  to  have  been  tested  In  different 
motors  with  good  results. 


ELECTRIC 


THE  B.  Q,  5.    RECORO-BRr  AKINO 

VEHICLE, 

We  are  Indebted  to  the  Automotot  Joartiat  for  the  ac- 
eompanylng  lllustrattonj  which  Bbows  tbe  electric  machine 
built  by  Bikuquet. Garcia,  and  Schlvre,  and  which  achieved  Inst 
May  the  wonderful  perlormaace  of  l(>4  miles  on  one  charge,  at 
an  average  spee<l  of  10  milea  per  hour.  Partlcujarsol  the  vehi- 
cle were  ^vea  on  p.  22  of  our  June  41th  iBsue. 
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A  COMING    RECORD-SriASMER. 

La  FrHarn  Automobtfe  awana  Ite  ivBclers  that  It  haa  hnd 
the  prjTlbe^eur  lueiR.'Ctliijf  a  uci^rly-L-imiipif  tt-d  \'tjiture  de  vtmrne 
ol  lilt  l<fHa  Lliuii  liiij  b4iret<  [HJiver,  whlc^U  U  heiim  Ijiiilt  for  Le> 
maltrL-,  ibe  ci!k'I>ruL«.]  Frenih  rbauffeur. 

It  In  a  PetiRe«t,  eays  our  cuDteuiporary,  aa<l  Is  driven  by  a 
TertJeu!  niotar  ul  eluht  cjiinders,  eoU|fleil  ulnl  (IIsjhiSi-i1  two 
ftiid  two  ut  the  front  end  of  the  vetilflw.  An  eaurmotiB  ftirn- 
bineJ  tl;wlie«l  und  (.'lutcU  la  4)rlvt>t)  \yy  tlio  cliilit.  e->'l|iii]<'rti,  uric) 
enKHges  a  tralti  of  gears  Arrfi»Ke<]  ivltli  l»iiK:itti(l}iinl  uxis.  'Yhe 
wbi^la  buYf  tin^oF  I'h  c-Qi.  [»lx  hiulii'H}  wt'lluii.  Tlie  bud;  Ih 
nlatntniim,  nf  Hkdetnn  d^licii.  rilitl  glioulij  \v(.'lj^ti  (roiu  elgbt  tu 
ten  kilos.  SftVBijty.flw  miles  Hu  hour  la  the  Bp«jd  looked  for 
IroDi  tbifl  miidiltie.    Urrrrl 


ADTOttOaiLE    COMPETiriONS. 

Tbere  ban  r^eDtly  been  cotirludetl  ]u  BeHlD  a  campetitEan,]!!- 
Bti|ut*db,if  the  .\IltLelaur«|>u|sctiei;iM'it(jrwiigt'n  \'ertIu,ljetwe*>H 
Turiuua  lypi>s  uf  e-It-ttroriiubille  L-Mfd.  Ou  the  first  day  tb« 
weigbtB,  i]li]ieiini<iii8  aud  utber  pnrtk'tltsrs  nf  tlie  cutupetInK 
cnn  w«re  nrLerliUaed.  Riid  BubBeijtu'Dtly  the  bntt^rLi^^  <>(  tbt^ 
THrsL  TCerL-^  dtiichiBrfEiHl  to  tbe  nilDimuDi  ijutviitiul  iicroilttod,  tble 
hrtujf  about  1.83  vulla  per  evil,  lUid  then  rei'bnrgt'd.in  order  to 
(It-termltje  tbelr  reapfctlve  uiii'ucUieis.  They  were  then  Itli  Id  a 
chnr^fed  coiidltiim  utitHtlie  folluwluff  (Jay.  in  orJiT  to  nHiertuiii 
II  any  deteriurnt^fu  bud  uccurrtd.  Oti  tbe  gf4:<»nd  du^, utter  nu 
luspertLou  uf  thu  curi?,  u  triul  run,  Jkt  nn  avt^r^j^e  ij|)i^-«(l  uT  UV^ 
niJIee  per  bour,  was  entercti  upon,  In  urder  to  aacertuln  the  con) 
Buinpllon  o(  energy.  After  nbout  three-qcnrtera  of  ibe  prede- 
tufOliimd  cApHcity  uF  eilcli  vat  battery  hud  been  JlRdiarged,  tbe 
retoro  Juumejr  v^ne  made  to  Ibe  starting  point,  where  the 
reinaiDtug  cb^rge  Eq  tbe  batteiltra  vme  dlBcbucK^d  tbroum^b 
rbdifttaDces.  the  puteulia]  of  the  ceLl«  being  observed  durlnij  the 
i»|»pratlOt^  The  batterlea  Avere  then  rec])ar,^ed  aj^alu.  The 
leetB  were  conducted  with  cousUJernblie  cni-e.  and  although  the 
trials  were  of  too  atort  a  duraiLoii  to  Indicate  tbe  ultimate 
etidurant^e  of  the  competlnj;  oceumuIutorH,  Hnine  Jnteiestlng 
nwuItB  were  obtained  bb  tr>  the  carrj^ing  t>apat;tty  and  TSDge  of 
thf  electromobilcB. 

A  LONG  AUTOMOBILE  TRIP  IN   AUSTRALIA. 

Tltc  Thotnaon  steatu  carriage  completed  a  succensilul  and 
eventful  loamey  of^OO  to  lies  at  midday  on  Wednesday,  the  iJtIi 
aJt,,  when  itarrivwl  In  Melbonrne  from  Batburat,  New  South 
Walee,  with  Herbert  ThoniGOD.tbe  Inventor, nnd  13.  L.  Holmes, 
who  cflBoyed  the  taHk  of  puttlnjK  up  a  record  In  eomethtng  trnw 
to  AuBtrulla,  viz.,  a  long-dletance  trip  on  a  motor  carriage. 
The  Btart  from  Batburat  wag  delay wl  a  couple  ol  days,  owing; 
to  heavy  rains,  and  the  etlects  of  the  rain  made  the  traveling 
Tcry  heavy  for  a  while.  In  one  place,  a  bridge  having  been 
waBh(.<d  away,  the  car  bad  to  be  driven  across  a  ford,  aud  waia 
got  through  the  mud  with  difficulty.  Notwithstanding  the 
billy  □Ature  ol  a  considerable  portion  of  the  route,  lair  pro^jresH 
was  made  througbuut.  The  accldentg  wer«,  states  thv  Met- 
houme  A^,  very  slight,  consisting  only  Id  the  breakage  of  a 
couple  of  Bmnll  itruts,  which  were  easily  replaced.  MeiiUjra. 
Tbamaoa  aud  Holmi^  are  tbeflrst  tonccumpllBh  a  long  motor- 
car jDnmey  In  AuBtralas^la  without  the  assistance  of  horses  ou 
any  part  of  the  way. 

MOTOR  DUST  CARTS  WANTED. 

The  Public  H*nlth  DepnrtmeaLol  the  City  of  Londnn  wanted 
an  electrlt:al1y-drlv(!ii  d<Ht  cart,  and  the  Public  Healtli  Dupart- 
nieat  la  uow  suffering  frutii  dleaiipoliitmeut.  A  contemporary 
■■"leiirnB" — we  like  that  word — "  that  although  advertleemeDtJi 
worv  Inserted  in  all  the  Jauriials  likely  to  aecure  oflers  for  tbew 
viehlfl^'e/'no  luquiry  wa&  received,  and  tbeelectrteal  engineer  to 
tbeCltyttorporutJuubaecotnetotbesaseconcliialon  that  <*  none 
of  tbe  pefipie  likely  to  take  up  aucb  a  matter  have  coaslderec] 


what  excelleut  euudltluns  a  dust  cart  service  utlere  fur  the  us^ 

of  electricity."  Firiitly, advertisements  werenut  inserted  In  all 
the  Joii]-ii«!d  llkHy  lo  bring  forth  repllea,  for  our  advertisement 
manMger  nientbtns  tbe  nameof  a  pajier  familiar  to  our  readers, 
as  u'ell  as  ourselves,  In  which  uo  such  advertisement  appeared. 
Thus  It  will  Lo  Been  that  neither  the  resources  of  clvlUzatlon, 
nor  tbe  nieana  ol  publicity  have  be«n  exhausted.  ['iiBUCCesBtuI 
iu  llielrciueet  lor  an  eleLtricallypropened  dust  cart,  why  will 
nut  the  rublic  Health  Oepurtment  be  content  with  a 
Bteum  veblrle?  TUesB  are  now  being  operated  with  coii- 
splcuoua  BUcceBS,  and  would  prove  economical  In  the  City  of 
Loudon,  where  rapidity  of  street  cleaning  in  an  eoisentfal  (actor 
In  the  removal  ol  reluse.— r/ie  Mutor-Car  Jonraai. 


SPEED  OF  nOTOR  TRICYCLES. 

A  correspondent  of  tbe  iMmion  Daily  ExprfBS  writes:  There 
Ih  a  growiug  tendeuc.v  to  tit  mntor-trlcycles  wUli  engines  that 
arL-larto>  powerful  for  EngHeli  roads.  Tue  rider  of  a  3-h,  p. 
Kuchet  t&lla  me  that  Lust  week  lie  towed  two  cyclUte  to  the 
tup  ul  the  flludbead,  with  their  feet  ou  the  rests  all  the  way. 
All  euffiite  iliat  wUl  do  this  Is  obviously  overpowered  for  ordin- 
ary purpusefl,  and  may  pruduce  tin  accident  at  a  sharp  corner. 
H  ttlk{.^s  some  little  tltop,  tnd<.-«.'d,  tu  ac{|ULre  tbe  power  ol  gu ag- 
ing (he  turning  capacities  of  the  three-wheeler  even  with  n  1% 
or  ilVj  h,  p.  euK'u*.  Last  Summer  a  rider  came  to  grief  at  the 
corner  of  the  slope  leading  to  Freuabam  Great  I'oud.  He  rolled 
over  tbe  bank,  and  waa  rather  badly  hurt. 

A  few  daya  ago  a  gentleman  accustomed  to  a  quadrleycle 
borrowed  a  three-wheeler.  He  bad  ctnly  about  eIi  hjIIcb  to  go, 
aud  got  olouK  very  well  iiiiill  he  teiicbed  the  corner  of  the  road 
leading  to  his  home.  iJere,  however,  he  mfscHlculated  the 
speed,  aud  could  not  trike  the  bend.  The  "tribe"  ran  up  a 
bauk,  and  be  jumped  clear,  without  Injury  to  hiiuself,  but  the 
machine  waa  completely  rulnedtaud  he  had  to  buy  tbe  owner 
a  aew  one. 


nOTOR  WAQONS  WANTED    IN   CUBA. 

A  New  York  export  houBe  has  lately  received  a  letter  from  a 
Correepoudent  la  Cuba  aaylug  that  there  ie  a  demand  there  fur 
aiitomohllcB  suitable  fur  transporting  cane  oq  the  piantatluna 
and  to  the  grinding  factortea.  At  preaenttlie  work  iBdone  with 
bulNcarts,  an**  Is  unsatisfactory,  owing  to  the  elowuesiS  of  thie 
method,  and  becauae  tbe  animals  are  acaree  and  the  price  for 
them  ia  advancJug  beyond  all  reason  in  the  eallmatlon  of  the 
planters.  The  larger  plantations  ore  equipped  with  railroads 
connected  with  the  large  grinding  atntiona,  but  the  amaller 
propertiea  generally  are  lesa  advantageously  situated.  It  Is 
from  these  that  the  demand  for  automobiles,  It  la  thought,  will 
be  large  If  a  suitable  type  can  he  constructed. 

Tbe  correepoudent  wrote  that  &  planter  of  experlenre  told 
h)ro  auch  ac^rt  ahould  be  on  urdlnnry  platJorm  alTaIr,  without 
side  aud  about  seven  feet  broad,  tbe  capacity  about  three  tons 
of  cane.  Tbe  wheels  should  not  be  high,  and  the  motive  power 
ahould  be  steam. 

Extraordinary  speed,  of  course,  would  not  be  a  necessity, 
though  ability  to  get  over  tbe  ground  'i^ltb  lair  rapidity  would 
be  an  advantsfce,  alnce  tbe  wagons  In  that  eveut  could  be 
tranaformerl  Into  paaaouger  carrlftg«4  between  crop  aeaaona. 
The  roads  on  the  estates,  he  says,  arefalriy  good,  and  flat,  Iron 
wheels  would  obviate  many  didlcultka. 

Tbe  D^d  la  for  a  atroog  machine,  even  at  the  eitpeuae  ol 
appearaucea.  The  augge»Jtl0US  contained  In  the  letter  were 
communicated  to  several  automobile  factories,  and  wen 
thought  trj  be  feasible. 

Tbefactorles.however.areso  rushed  with  the  manufacture  ol 
eaha,  runabouta  aud  otiier  pleaaure  vehlcliea  that  they  are  una* 
ble  at  this  time  to  give  the  Cuban  request  practical  attention. 

It  in  said  that  such  a  vehicle  would  probably  find  a  ready 
market  In  other  Bugar-produclng  countries. 
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Itncbeeter,  N.  X.,  Iif  cnufclJeiiu^a  speeil  ottllnance. 

It  Eti  fliiiUDucK-c  I  tbat  tti«  Waltliiitii  Mfg.  Co.  la  to  rannuracture 
JiiiJtur  bli'jclefl. 

The  ABburj  Park  Couutil  hae  voted  to  dlebar  motor  vehicles 
wlili;]i  are  nuley  hi  rutinlutf. 

Tbe  North nvefiterii  Mutor  Vehicle  Co.,  ol  MInDeapoUe,  boa 
beea  iucorpo rater)  witli  ti  L-njjital  vt  (100,000. 

li^x-QueeD  Lll  lioa  [ir'(leri?fi  n  Htciun  carr|ajK:e  of  the  Bfildwlu 
Antouioblle  MaDuructurlUK  Co.i  of  CoDDdlnville,  Pq. 

The  atArtfDg  aoil  Btoppltitf'  haoillctip  at  the  [(auelafch  auto- 
mobile £f;niJibariii,  July  14,  was  wiid  by  ti  locutnoblle,  wltb  K. 
Campbell  Jduir  tlHvlnit-. 

The  New  KnglnuJ  Autu-Kit»if  Vebitk^  Cu.,  nj  Portliind,  Me.. 
boB  been  Incoppomted  for  the  purpuae  of  ma  nutlet  "ring  motor 
vehicle.     Capital,  »1. 200, 000. 

It  1b  ruiDored  ttiat  the  Locomobile  Co.  oF  America  may 
rcmuve  Ita  HrI*]($eport  shopB  eLaewhere  on  accouat  of  tbi?  antl- 
Hpeud  agitation  In  that  city. 

Up  to  tbe  Jate  of  golDK  to  preBe,  we  liai?e  not  rwelTed  the 
final  prof^ram  of  tlLi>  ChlcMgo  Automobile  Exhlbllton  and  Race 
Mctft.     It  will  bu  published  ae  BQUH  aa  obtalaed. 

Aa  tb«  resale  at  a  ri!>ceut  prlxe  cotd petition  In  lt&  coluinna,  tbe 
Fttlladelphla  Tinits  has  given  a  "  mobile"  ateam  carriage  to 
Letter  Carrier  K.  U.  MeCancllese,  or  Philadelphia. 

TtieCurley  frun  Works,  ol  CoUaX,  Waab.,  are  eX  perl  Died  ting 
wUb  a  lliebt  Kaauline  vehicle  of  tlieir  own  coustructlun.  It  Is 
reported  to  weijijli  r.50  pouodn  UHd  to  bsi-p  a  ai^  b.  p,  motor. 

Propoaala  to  eBtabllab  public  servlrea  of  mutor  cara  between 
Oran  and  Nemoule,  and  bi^tweeu  Urau  and  Bel-Abbi&fi,  Algeria, 
are  at  preaeut  receiving  the  co a eilije ration  of  tbe  Oran  Chamber 
Of  Commerce. 

F.  Sf^  Darhotf,  of  Hartford,  Conn.,  baa  Invented  a  new  etor- 
a^e  battery  in  wblcb  the  grids  are  madelraoi  lend  wire.  Im- 
portant rvaiilta  In  the  wny  uf  weight  reduction  are  elaluied  for 
thla  Invention, and  an  electric  earrluge  has  been  built  to  teet  it, 

^tatlBticaabow  that  In  the  Lnat  muntb  6ril  accldenta  were 
caufled  by  "  aulmal  traction  "  In  FraLce.  Tbeae  reanlt&d  in  50 
dtatba,  Antomobllea  eaiiaed  3Q  atelilt-nta,  two  irsuUtni?  In 
deatii.    Bicycles  caused  SS  accldeDta,.  three  reaultJug  In  death. 

The  Stanley  Automobile  Companv  of  Sew  York  City  haa 
been  lucorporated  with  a  capital  of  fo, 04)0^  to  uequtreuuto- 
mobile  pa(etjts.  Tbe  directors  are  Amul  L.  Barijer,  8.  T. 
pavlB,  .Jr.,  KrederScb  [>eP.  Foster  of  New  VorJt  C!iy  and  Datid 
a.  Walker  aail  Jobn  Brlelien  Wallier  ofTarrytowD. 

The  ConiHilttei-  nn  Chemical  Hnzarde  ol  the  Xew  Knijland 
insurance  excliaage  has  adopted  a  permit  (or  the  storage  of 
automobilee  uaing  K>iB<^lluc  f'^i'  power.  Tbis  pi'rmlt  will  be 
iubmltted  to  the  excbnuf^e  for  nctinu  at  Its  mldaummer  meet- 
ltig«  to  be  bid'l  Ad^uet  4.  If  adupted,  tbia  permit  will  rfqulro 
aataaU  addltloual  Jnfturaueeeharge. 

Tlie  Mhlland  Motor  Agency,  of  Arocka  Oretn,  Plrmingbam, 
baa  bought  up  the  earB  aud  stack  of  the  Motor  Tuurltitf  Com- 
pany, Ltd.,  of  Llandudno  and  Ktetcbrord,  and  proposea  to  run 
tbecara  to  places  of  Intere^it  In  the  Midlands,  auiJ  also  lo  l*;t 
them  out  uu  hire.  Tbt  purchase  IneludeB  the  whole  of  the 
aaeete  of  the  projifCted  Motor  E^trurElriiiB.  LimUeil. 


By  nn  amendment  to  Mb  cbarier.  tlie  name  of  the  Slaymaker- 
Barry  Co.,  of  Connellavliie,  Pa,,  baa  been  chaiiged  to  the  Baid' 
win  Automobile  .Mniiuracturing  Co.  The  company  waa  origiD- 
ally  JDC'.<rpo rated  to  ninnurocturre  hardware  Bpeclaltlee.  but  it 
will  uow  devote  ItB  attention  tn  stenm  veblfteB+  on  which  It 
rcntrolu  Home  important  ImprovemeatB. 

The  Now  York  Motor  Vehicle  Co..  la  to  locate  Ita  factory  iu 
.Mlddletowi.,  Conn.,  occupying  the  buliding  of  the  rtorcester 
Cycle  Co.  Tlie  cnropany  la  cspltallBed  at  (500.000.  In  con- 
Bbk>ratl(in  ol  tbe  rtmlsBlun  al  tax«  on  tbe  plant,  the  eompanv 
hnsgfiapftnieed  that  Its  pay  roll  will  be  not  leee  than  fa,(MiO 
per  wtsek.  The  office  of  the  company  Ifl  at  20  Droadway.  New 
Yoik.  Ite  ofllclala  are  bb  foIJowH;  IV  H.  Flynu,  pTesldent; 
Frederick  C.  Coclieu,  vice  preelrlfOt;  P,  Sherwood  I>uun.  eecre- 
tnry  uofl  treasurer;  Tliuuiua  P.  Flynn,  Keneral  manager. 

CafletB  from  the  Nortliwe*'t!Ta  Military  UnlTeral'y  atarted 
July  I'Hh  irom  Htgbljiiid  I'arfc  (ui  a  trip  to  WaHhinglon  wUh 
tbe  automciblle  rnphJ-flri;  (51111.  whuBo  mount  waa  built  fur  ihe 
acndcmy  by  the  DiJryea  Cu.,al>out  a  year  hk".  The  party  will 
go  by  vray  of  Toledo,  CleveinnrJ,  Buffalo  and  New  York-  The 
beet  poaBlble  ateady  running  tlin*?  will  be  kept  up  without 
biirfltsot  apeed.  Tie  pnrty  will  camp  out  at  night  along  the 
route,  wild  will  aecure  uddltlonalfiupplleaol  ijrovjBlona  la  towua 
on  the  way^  Cuoliing  and  all  work  will  be  done  by  tbe  bo.va 
under  direction  of  llie  Inairuclor.  The  nominal  object  of  the 
trJp  ia  to  carry  a  measage  from  General  Joe  Wheeler  to  tieneral 
Miles.    Major  A.  P.  Davidann  goesia  cumtnand  of  tbe  party. 


LOCOMOBILE  SHOP  BURNED. 

Fire  Iu  the  drop  fotHlfig  ahop  of  the  Locomobile  Company  ol 
America,  manufacturers  of  the  ainaley  automobile  carriBg*-, 
did  diimafse  nmnnntlng  to  $^r>.000  on  July  l&th.  Tbe  abop 
wua  gutted.  The  bulldlag  waa  neit  to  tlie  large  factory  of  the 
Locomobile  Company,  where  the  aBBembllug  la  done,  but  tbia 
buUdlitg  waa  Bttver]  from  OnmaKe.  It  la  eaid  that  tbe  fire  will 
hangup  tbe  work  in  tbesbopa  of  the  company  In  Bridgeport 
and  other  cltlefi,  na  the  forginga  were  all  supplied  froiu 
Worcester 


A  STEAn    NEWSPAPER    DELIVERY    WAGON. 

The  Providence  Joariml  la  making  a  trial  ol  a  steam  vehicle 
bailt  by  the  New  England  Motor  Vehicle  Co.,  of  Walthata, 
MasB.  It  la  of  a  llgbt-wagon  deaigo.  wltb  cauopy  top  and 
open  Bidee.  A  sort  of  fence  of  wire  netting  Is  stretched  around 
the  stanch lona,  to  retain  tbe  bundleB  of  paj^rB.  The  frame  la 
Heilble,  and  the  wheela  are  30  inchea  In  diameter,  with  wire 
Bpoki^.  The  boiler  la  15x15  Inches,  tested  to  fiOO  puunda,  and 
the  engine  la  uf  tbe  usual  type,  w  L th  t  w  u  dou  bic-acting  cy llndera, 
2Vii\'J  inched.  The  Tehlcle  weighs  HOO  pound«,  and  will  carry  a 
loud  of  300  pouada  beeldeB  the  0|rerator. 


I 

• 


A  NEW  NON-SLIPPINQ   TIRE. 

A  recent  teat  of  a  non-Blifiplng  tire.  Invented  by  n  Naugatuck 
man,  Dr.  K,  .\rvld  Kulind,  waa  nmije  al  Bridgeport  by  tbe  L^>■ 
comoblle  Co,  of  America,  In  which  the  eiHcacy  ol  tbln  tire  waa 
deiaonatp  tetl  In  a  strllilna  murarier.  An  Inclined  plane,  about 
ao  degrees  la  slope  and  '2:*  feet  liJUS^r,  wae  covereil  with  ca.ke8  ol 
ice.  A  locomobile,  Its  rear  wbeelashod  with  non-allpplng  tirea, 
atlil  carrying  two  nieu,  was  driven  under  ite  own  ateam  to  til9 
top  ot  the  al'ipe,  where  It  was  held  by  tbe  brake  while  photo- 
grophs  were  tiikeu. 

The  new  ttre  carries  fliuali  steel  flpnrH,  not  large  enough  to 
liitL'flere  with  tbe  u«e  of  Ihe  lire  In  the  ordinary  Buow,  etc.,  of 
winter  Btreeta.  but  yet  ^umc^eut  to  pierce  tbe  ii;e  and  be  held. 
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rotate  backvard  aBd  commuDJcate  torwatd  totatlon  to  gear 

cB  and  to  the  rlglit-liond  rpar  whe*l. 

The  body  B  of  tbB  vehicle  r<eBtfl  on  aD  upper  frarae  b.  wblcb  le 
BprlDg-auppurt'ed  at  poUite  ri^^  fiii.  tlie  lower  or  main  fraiue  n. 
Helical  cotupreSHiun  Bprloga  Id  telescopic  tubes  carr^  tba 
weight  of  thi;  bi><l}-.  Flexibility  of  the  lower  Era nie  Is  aecoped 
by  loose  Jolate  at  A  nud  u',  tie  rodH  a''  retaining:  tbe  Iront 
traaeveree  member  a^  Id  place. 

Tbe  cnDtrolllug  uieans  are  shown  In  detail  in  Figs.  4  to  G.    A 


^ 


nhnrt  arm  h  »,  q«ar  tbe  foot  of  the  eteeriog  beaicl  H  acta  on 
another  arm  a^«  through  the  medluiti  ota  Ijall-jointed  link  a**. 
ThlH  turna  a  vertical  abaft  fl^i  (FlB.ei.nnd  SAln^aa  artn  a*T, 
to  which  are  linked  the  steering  arms  c-'.  A  nut  h't  screwed 
tip  tight  on  tbe  lower  end  of  tbe  steering  bead.  Ib  iDteroally 
threadvd  with  rather  Etteep  pitch,  a»ebawa  In  Ft^.  4.  It  boa  a 
tongue  or  fefllher  h"  ( Ff^^  ■*»),  and  a  sleeve  ET''  ia  free  to  slip  op 
It  la  a  vertlcat  dlrectlom.  This  BJeeve  lalateinally  threaded  lu 
the  opposite  dJrectioa,  And  a  Hf^ht  and  lelt  hand  srre»-  N^, 
when  rotated  by  tbe  (eathcr  ou  the  etem  ur  rod  b"^,  causes  the 
alt^eve  H*''  to  move  up  or  down  on  h^.  This  sleeve  bafi  on  Its 
outer  surface  two  lips  b".  by  wblcb  it  acta  on  one  arm  of  a  belL 
ertink  I- '  (Klg.  1)  ilnd  thereby  on  the  throttle  of  tbe  engine, 
thrnnKh  Buttablu  lluka  and  levers.  Reveraal  of  tbe  enjilae  le 
obtained  by  pusliing;  ou  tbe  hanille  H->,  whereby  tbe  Btem  b<u  [a 
mnde  to  act  oa  the  bell  crnuk  t. 

To  allow  for  perfect  freedom  of  relative  motion  between  the 
ejuciueand  the  rearasle,  tbe  connecting roda  M'*  are  made  witL 
ball  aiKj  socket  ends,  the  plna  on  which  they  work  being  !ouad 
to  admit  ol  tbis.  Fige.  7  to  9  sliow  detallsof  this  coustPuctJon. 

fl53,9+y— Motor  Vehicle.— Geo.  B.  n'bllney,  of  Boston,  Maeie., 
aaaltrnor  to  the  Whitney  Motor  Wagon  Co.,  of  aame  place.  Jaly 
3,  I'JbO.     Application  Qled  JuDe  HJ,  1899. 

In  this  iDTeutlon,  Ineteacl  of  conDectiQ)^  the  bell  eranks  NN> 
direct  to  the  tear  axle,  they  are  connected  to  an  Intermediate 
ghaft,  whence  a  sprocket  chain  acta  on  a  differential  drum  on 
the  rear  axle.  A  distance  rod  V  tlgbtena  the  chain,  and 
aootiier  distance  rod  M^  reserves  tbe  proper  distance  betweeu 
the  engine  and  tbe  intermediate  ehalt.  Tbe  engine  Is  monnted 
oo  tbe  boiler,  and  (be  later  can  more  a  little  forward  or  back 
on  Its  supports  mr>",  Jn  order  to  admit  of  tbe  chain  tightening. 

^teeriaj^  la  accomplished  aa  lu  patent  No.  U52,$»io,  published 
lu  these  colamna  last  week.  Throttling  ill  accomipIfaheU  by 
motton  ol  the  handle  H^,  which  through  a  segrQeutal  berei 
gear  aadplnlOD, rotates  tbe  shaft  bit  (  p[j^,  4),  Reversing  Is  by 
pushing  on  the  uame  handle,  which  tuovos  the  rod  ii'-J~  down- 
ward and  acts  on  the  bel)  crank  r".  Tbe  arrangement  of  the 
parts  will  be  clear  ErDcu  the  drawings. 

652,9W— Motor  Vehicle.— Geo.  E.  Whitney,  of  Boston,  Ma^B., 
assignor  to  tbe  Whitney  Motor  Wagoa  Co.,  of  same  plate. 
July  -t.  1900.  Original  applleatjorj  tiled  AprJI  30.  1897, 
[Mvlded  and  thle  application  filed  May  4,  1900. 

Thla  liLveiition  ciJiti|irl«eB  aome  detutlH  iif  construction,  wblcb 
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wlJI  be  noterl  Ij.v  reference  to  thp  drawlnga.  A  paseage  or  flue 
g,  Inr  c^olr)  a)r.  M  IqterpoBetll  betn^iH'T)  tbe  top  at  tbe  bolLerand 
the  H-at.  TbiB  la  open  at  g-.  so  tbat  air  entera  w  beD  the  car- 
riage \%  ruDTiing.  A  water  Jacket  k  cnvere  thetop  o(  the  buller, 
and!  the  Teed  water  le  tbereby  beated  before  beln^  pumped  iDto 
the  Imlkr.    Tbe  pump  id  located  nt  k-'.  Fig.  15.    A  nozile  p*', 
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witb  a  TalTe  p^,  permits  the  attflcbmeot  of  a  ho«e;  find  bj  the 
pomp  P-  watpr  may  be  pumpt^d  >oltber  Into  tbe  boiler  or  Into 
the  tank.  Tbe  gaHolJite  tank  \'  1b  placiMllnBlide  tbe  water  tank, 
thus  aavlDg  space  and  protectLug  the  tank  from  fire.  The 
exhaust  frntn  tbe  engltie  pu«s«s  tbroush  tbe  mufHer  T,  and 
tbeoce  to  the  top  of  the  flue  T^.  The  hui-netl  K^ses  !rom  tbe 
I  lH>ll«rent*ff  this  aitf  and!  are  driven  dowmvflrd  hy  Iieetcrtm, 
r  When  starling  the  efirrlBge.  tbe  cover  1^"  Fn  tbe  Bt-at  nan^  be 
retDOFed  and  th?  gHaefl  allowed  tn  eeca[>e  upwards  by  th«i  due 
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(]ii2,9'4-0 — Rnnnlng  G^-ar  for  AnttJciobilps  — fhae.  CnttH,  of 
Shannoo,  III.  July  3,  lliOO.  Application  flied  Jan,  17,  1900, 
;  The  object  of  this  Invention  l«  to  euulile  pmver  to  be  applied 
to  all  four  wheels,  vvhilo  nt  ibe  same  time  all  roiir  wbeela  tnny 
be  (leRocted  fur  steering  purpoHee.  To  this  end  a  difffrvutlal 
xoechanism  \»  oeed  of  the  character  ebown  In  detail  In  Fig,  4. 
Power  Eb  aiipEiet]  to  thii  epur  tfeur  M.  by  which  a  compenealinK 
drive  \%  ajiplled  to  the  two  ahattsNN'.  Ench  nf  theae  lat- 
ter eftrrieH  a  spider  '>,  with  bevel  pinions  acting  on  bi  vel  gtMirs 
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made  last  to  the  sprocket  wbeels  Q.  which  r^rolTe  freely  on  the 
BhaftB  NNi.  Steering  le  effected  la  tbe  manner  ebowD,  and 
powir  la  cotnmiiiUcated.  to  the  vhceil  bubs  Ihrou^h  universal 
Joints,  as  «een  In  FSg.  2. 

653,040^Ga8  Ensloo,— T.  B,  Royee,  of  San  Miguel,  Cal, 
July  S,  1000.    AppUcatLon  Oled  June  14,  IS'JS. 

053,102— Motor  Vehicle-— ChQH,  A.  Lleb,  o(  New  York,  N.  Y, 
July  3,  loot).     Application  filed  May  6,  1899. 

The  fibj^tof  tbia  Inrentlonls  to  provide  a  Aexlble  eonnectlon 
between  the  rear  tuile  and  the  gear  which  drlvea  It,  BUch  tbnt 
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the  gear  mn.r  Hlwn.vflTiin  true  wtth  Its  (Jrlvltijc  pinion  resard- 
l^w  of  tlie  wear  of  the  axle  Id  Its  hearlufe.  Tbc  Qgure  eho^B 
one  metbud  of  u(H!Di[]pllBbl[]g  thiH.  Sis  \a  an  elivtric  motnr,  S 
Ita  pinion.  nn<!  IT  tbe  driven  KCdr.  Tbie  ^enrruDa  Id  &  bearing 
In  tbe  frame,  ea  that  Ue  axis  remain^  nlwH.ra  pnrallel  with  the 
motar  Shalt.  Tbegectr  hub  is  mat\e  thr^c,  aod  Is  bored  out  bo 
that  th«axle  16  pa«ws  tbrou^fh  It  wltliout  toacblng.    A  flexi- 
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blp  connection,  Rin?h  ob  a  leatlii.'r  rjlsc  or  an  arrdOK^Inent  of 
iprlni^.  truuanUtB  the  power  frum  the  gear  to  n  Dauge  '2'2  on 
the  ftxte. 

<J53,1«T— Motor  Vehicle.— Clyde  J.  CokiQAn,  of  Chicago,  III., 
nwjslKiinr  to  ThoB,  J.  Bjan,  oC  Sew  York,  N,  V,  Jnlj  3,  1000. 
Application  died  Aug.  11.  1HU9, 

Gsa.l'iS— Motor  Vehlrle.— Ctjde  J.  Colomttn,  of  Chicago.  Ht„ 
nsalgiior  to  Thoe.  J.  llyan,  nf  New  York,  N.  Y.  July  3,  HiOO. 
Applltflition  filed  Aug.  11^  1809. 

Unn.Uja— Motor  Vehkle.— f:iyde  J.  ColemaD,  ol  Ohlcfleu,  111., 
asBlgnor  to  TboB.  J.  Rynn,  of  Ni-w  York.  N.  Y.  July  :i,  IHOO. 
Application  filed  Aug.  11,  130W. 

6.13.170— M4itor  Vehicle.— Clyde  J.  Coleman,  of  Chicago,  HI.. 
aenlgnor  to  Thos.  J.  Ityao.  of  New  York,  N.  Y  July  a,  IflOO. 
Api;>jlratloM  filed  Aug.  21,  \ii*yj. 

U.")3. 170— Motor  Vehlcle.^Clyde  J.  Cotemnn.  of  Chtpago,  III., 
assignor  to  ThoH.  J,  Ryan.  o(  New  Yorti,  N.  Y.  July  3.  1000. 
Apptk-atlou  filed  Oct,  2.  1W0'.>. 

Thw  above  group  of  patente  relatps  toi^ontrcilHng,  reversing, 
and  hraklnif  tnechnnlmii  and  cunuectloue  for  electric  vehlclee. 

0."a,181— Unniiing  Hear  Jnr  AiitnmQhlleB.- H.  M.  Quick,  of 
F'aterBcjn.  N.J.    July  8,  IttOO.  Appliratlon  filed  Aug.  11.  1S5>0. 
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The  firlnclpa)  featare  of  thte  loTeottoD  le  In  the  form,  ol  the 
front  axle,  wlilcb  la  downwardly  h&nt  at  the  ende,  ti.s  shown  In 
the  drawing,  to  Jorm  the  vcrticul  pivotHnljout  which  (he  steer- 
ing axles  swivel,  The  steering  arni«,]lnkB,et:e.,nre'  o(  the  usual 
description. 


6r>3,ia9— Motor  VehlcJe.— J.  H.  Mo naon,  of  Chicago,  III.  Joly 
rt,  lUOO.     Applioalloc  Hied  Uay  16,  18»H. 

TtilB  le  of  theelasB  of  "combination  eyatems"  deserllw*!  In 
The  Hohoct.Bsa  A3E  of  May  0  last.  The  armature  of  an  elec' 
trie  dynamo,  tonvertlhle  Into  a  motor,  is  coinilecl  directly  to 
the  ajj^rt  0^  |,Iie  gaHoEInu  engine,  to  whiclj  It  Bervoa  a«  a  fly- 
wheel. When  the  vebiele  Is  In  u&e,  the  electric  machine,  drawlug 
current  from  a.  eet  nf  storage  butteries  on  the  vehicle,  Js  the 
pro|ielllQg  agent,  the  engine  at  such  times  not  ruimlng.  When 
the  vehicle  comea  to  a  «top,  on  the  road  or  In  the  barn,  the 
engine  Is  i:lutthed  to  the  motor  ehalt,  end,  ti>eiQg  started,  It 
drives  the  motor  as  a  dynamo  and  chargpa  the  batterlea.  To 
accomplish  this,  the  field  mngnete  are  wound  with  twocollH, 
one  in  8efic;s,  which  Is  used  vth&a  the  machine  ac(&  as  a  motor, 
and  one  In  parallel,  which  Is  excited  When  the  batterkti  are  to 
bm  charged.  The  change  of  current  from  one  to  tlie  other  field 
circuit  iB  effected  by  a  awltch. 

In  practice  tke  engine  is  aald  to  he  ot  about  one-tblrd  the 
power  of  the  motor  wben  the  latter  ts  exerting  Itn:  niaslnium 
poller.  .\u  nutomatlc-magnetlc  cut-out  opeuB  the  charging 
circuit  and  also  the  igniting  [?lrcuit  when  the  voltage  nf  the 
battery  eijuale  tbnt  of  the  dynamo  charging  It. 

653,200— ludeijenOcnt  Motor  Vehlcle.^J.  H.  Muneon,  of  La 
Porte,  Ind.,  nseiguor  o!  one  bait  to  ffm.  F.  Roberta,  of  same 
place. 

Thia  la  a  c!omblnatioo  ayatem  of  another  variety  tbaa  the 
preceding  one,  In  thot  the  gas  engine  runs  conetantly,  und  la 
made  of  n  power  slightly  exceeding  thot  required  to  prnpi'l  the 
vehicle  on  a  level.  A  ahunt-wouad  electric  ttliitor  Is  coupled 
to  the  engine,  and  a  small  storage  battery  la  connecteil  with 
the  motor.  The  motor  Is  driven  by  the  engine  while  tbe  car  le 
In  motion,  and  Is  so  confltructed  that  It  will  operate  as  a 
dynamo  to  charge  aald  battery.  When  a  hill  Is  encounlercd, 
tbe  speed  of  the  engine  will  be  checked,  aud  Id  consequence  the 
voltage  ol  th<j  motor  wltL  drop  below  that  of  the  battery,  and 
current  will  return  from  the  battery  to  the  motor  to  rotate  the 
armature  thereof  and  asBlet  In  the  work  of  the  engine.  The 
motor  has  a  capacity  little  Icfli  than  tliat  ol  tlieenglne,  end  the 
two  operating  together  will  Jrlve  the  car  opoii  the  grade,  Ab 
the  speed  of  the  engine  is  lucreased,  owing  to  tbe  aefiistonce  ol 
the  motor,  the  power  of  the  engine  wtll  bt  Increased,  and  hence 
lees  current  will  he  drawn  from  the  battery  by  the  motor,  and 
for  this  reason,  and  because  electricity  le  consumed  only  when 
atarUng  the  carand  when  mounting  grades,  the  battery  may 
be  ol  smnll  capacity  nnd  hence  or  light  welgbt.  and  the  com- 
hincd  weight  of  all  of  the  eriulpment  will  be  comparatively 
Biiiall.  The  electric  motor  Is  employed  to  Btart  the  car  and  the 
engine,  and  tbe  Intter  quickly  attAlna  its  normal  speed,  alter 
which  the  motor  uutumatically  Ijecomaa  a  generator. 

Thelflventlon  le  ehown  ns  applied  to  a  tram  car  ot  the  usual 
form,  with  tbe  engine  and  motor  on  one  abaft  and  connecteil 
by  Btugle-rcductluu  gearing  to  the  Biles.  Two  CDgloes  and 
two  motors  are  shown,  one  set  lor  each  axle. 


Acetylene  Motor 
Number 


=TEN  CENTS 


Jiil^  :2.-.  IIMW 
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ItaerUd 
Under  1  Ui  Heid- 

in^  At  $2.00  an 

iDcb  for  Edch  Issue* 

Payable 

la  Advance* 

SPECIAL 
NOTICES 

FOR  SALE. 

L'iiVUni  Wiiiiiiti;    due  c<iu<lition;    looks  like   now;    $850  yaBli. 
IDOO  Wint'Ti :    hardly  a  scialrli  on  it;    citra  speeJji  and 
powerful  Tdiri^'lB :  $110U.     Addreaa 

X.  Y.  Z.t  c^E^  The  HonsELEsa  Age. 


FOR  SALE 

A  DecauvHIfl  Auiomoljilwi  ptU--^  ffillO;  In  poodi  i-ondiilon; 
C  ui  he  etj^D  !□  BoatoQ  any  day.  was  liruught  troiEii  FiLi'i«  laat 
wiutor;  for  sale  on  ut'count  of  golug  abroad.     AdUresB 

C  T.  GARLAND.  Harotlloo.  Maas. 

FOR   SALE. 

Two  Hayuea-Apporson  gn^olioe  aunleg    (Improved)  and 
iu  A  1  ooDdllioD.    C-uxi  b«  seen  runnlug 

HAVANA  AUTOMOBILE  TRANSFER  CO., 
Care  Cynw  Currier  &  Sons.  21  R,  R.  Place,  Nevark,  N.  J 


I 
I 

I 


Owner  will  «ell  Tor  $850.  new  Wlaton  PliiPtun,  "-f  laitoet 
design;  ree(?lv«d  (mm  fatittiry  only  fow  wr^eka  tt^n.  Il  is  in 
perfM<i-t  c'lindltiou;  iE  tjulet  runiijug.  hi^li  epi-od.  good  I'llmber. 
Owner  sells  to  purelmsf  vehli'le  liavliig  gn?ater  pa-^gn'Ciger 
capacity.     Can  hi*  thormigiily  irieil  and  seen  in  Now  York. 

S*  L.  R^  cari»  The  HviisKLes^  Age. 

FOR   SALE. 

By  Admlciatmti>r,  a  WlDlrui  Uuii^r  Carrlaijce;  18D9  model; 
run  about  IfH)  miles.  Id  firat-L'la&a  L-oaditioa.  Will  sell  fur 
$£75.  r.  0.  B  ,  Gnna  Kaplds. 

J.  P.  CREQUE,  Admf., 

IDO  Monroe  St.,  Graad  Rapids,  Mich. 

FOR    SALE, 

Lo(x>niobll0;  style  No.  3;  viotof  top:  perfect  order;  driven 
only  thirty  miles:  first  check  ot  |750  takes  It;  can  ship 
Imeaedlutfly.     Address. 

G,  W.  C.p  Boi  C,  AtisterliU,  Ky. 


FOR  SALE. 

f>iDgle-Beat«d  runAhout,  made  by  St,  L<>uis  M^Lor  Carrl&ge 
Cu.  :  btwt  carrlagii  uii  tht;  mnrket;  guueuDteed  In  perfect  Con- 
dition. 3  iutih  poeurnat^o  llr^e.  *%  H-  P.  Bnglna;  will  climb 
extrsordlQary  gradea.  In  uee  ooly  four  wecka;  no  fault  of 
e*rriagfi  fur  seUlPg.    Price,  $750. 

Address  }.  ADLER,  Panoos,  Kin. 

CAN  DEUVER  FROM  STOCK 

Part^  tuid   nttlngS'  to  build  automobiles.      Cautlnge,   with 
wurkJiig  drawings,  lo  manufacLure  ^oe  cnginee  I,  IJ^.  2,  and 
4  ti.  p. 
_        Let  ufl  know  your  watita  and  we  will  iiuote  you  by  return 

m  nMir. 

■  CHAS  E.  MILLER,  99  Reade  ^t„  N.  Y.  Qty. 


Gasoline  Surry. 
Philadelphia. 


*9 

FOR  SALE, 
d  condlttbD ;  oao  be  seen  and  tried  In 

C.  F.  C.  1710  North  524  St.,  PhlU. 


FOR   SALE, 

1  Tellipw  Locomobile,  latt>gt  niod«l,  aaguod  asm^w,  t^SO. 
I  Liicomobilc.  late&t  model;  uaed  butalJghtly;  guumDteed  all 
rfght;  $500  cash. 

THE  BOSTON  AUTOMOBILE  CO., 

Factory,  Bar  Harbor.  Me, 


FOR  SALE. 
I  have  one   electrio   Stanhope   of   the  IVarerley  mtnu- 
facture,  whltli  I  ^Ell  sell  for  %ViDO  aet  f.  o.  b.  BalUmoe. 


FRFD.  T.  FOLLMER, 

S72  Park  Ave.,  BalUmore,  Md. 


FOR  SALE. 

1900  Stylu,  Winner  Euniibt>ut.  fitted  with  3  horse  power 
Gasoline  Motor,  ^oud  runuing  <  rdei".  First  ofTer  of  |i37i^ 
takes  It. 

C  L.r  1723  Sassafras  St.,  Eric,  Pa. 


Mufflers  That  Muffle  ^^^^^  ^^  p^«**"' 

Prlues  Legs  ThHtt  Half  What  Screen  Costs  In 
Old  Style.    Writo  for  Particulars  to 

HTL-KS    Pipe    1a£RENCH    CO. 

121   LtBERTV   STREET.   NEW   YOft«. 


FOR  SALE, 

This  maDnfaGturlng 
property,  with  4^ 
■\OTes.  situated  In  the 
Pittsburg  manufac- 
Luring  dietrfct.  The 
cheapest  place  on 
oartb  to  make  any- 
thing. Will  divide  to 
suit  buyer,      .\ddreas 

MILTON   L  BAIRD, 
Pitlsbufff,  Pa. 


AUTOMOBILE  RUNNING  GEARS, 

FOR  THE  TRADI. 

We  Make  Two  Styles 
Complete  with  Springs 
and  Wood  Wheels. 

WRITE  FOR  PRICEt. 

tll3  OAIS  AVENUE, 


H.  F.  BORBEIN  &  CO 


to,     «T,  LOUIS,  MO. 


I 
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vot.  e,  Ho. 


Gasoline  Bicycle  Motors  I  AUTOMOBILE  FRAME  FITTING 


complete  Seta  CaetLngs  ifrlth  PuU^SUe 
Working  DniwingB. 


ROUGH  OR  M4CH<NeD. 

LOWELL  MODEL  CO., 


ALSO  FINISHED  MOTORS. 

B0XW2    LOW^l^  JI4a55. 


Engines  and  Boilers... 

PIU  Valvts  (boih  union  and  plain  ends),  Inject- 
ors, Gasoline  Regulaiora  (improved  lype),  Water 
Regulators,  Improved  Glass  Gauges,  Globe  ind 
Check  Valves,  Waier  Relief  Valves  lor  Cylin- 
ders, Sicam  Gauges  and  Safety  Valves, 

LOCKE  REGUUTOR  CO.,  Salem,  Mass. 


SPECIAL 


TUJUreO   MEUL    PARTS   rOH  AVTOMO. 
StLES.    Made  to  wdw  from   ttetch  at 

Bampte.        :     :     :     :     ;    .'  ;     ;     : 


DODGE    MACHINE    SCREW    CO., 
BOSTON. 


Seamleu  Cold  Drawn  Steel  Tubing, 
Shells,  [(llnilers  and  Tanks, 

DROP   FOROINOa   AND  BTECl.  STAMFINOB. 

JIIIET,  STBIHETI  I  CO.p  Omil  BBlldloe,  Pliilidilpbli»  fv 


For  Air,  6u,  Bteain,  Am- 
dk-dIb   or  fluids  undor 
e  and  «ip1obIt«4. 
"      »l  TMt- 

Buadrr 


pr«auri 
^~0eunlt3ta  Bi<^»l  Tut- 
ed    Tukfl    of 


Volume  I,  No.  1. 

pAl%TlKS  having  copies  of  the  Nov^nabef,  1895^ 
'  number  of  Tna  Horssi,bs3  Ags,  which  ther 
are  willing  to  sell  or  exchange  for  later  Bumbera,  art 
requested  to  «>mmunica.te  with  tb€  publisher. 


Rawhide 
And  Fibre 


GEARS 


COMPENSATING 

GEARS  FOR 
DIFFEkfchTlAL 
DRIVE. 


)Ri>N    or    STEEL    SPm^l.    «nd    HER^INaBONE    QEARS. 

N«w  aDiI  liBproTeii   DRIVE  CHAln   wllb   hirdcned  rivets  and   ■leev^. 

SHkOCKCTS,  STEtL  BALLS  of  varlnuft  dlamcltfi. 

BOSTON  GEAR  WORKS,^^b"o^"4-^=„"1JMT-' 

Any  o1  our  subscribers  who  are  wtlliTig  to  solkii  siutjscriptions 
tor  Thk  HoJtstLEss  Ar.E  Irom  theii  lellow  icwnsmen  are  re- 
quested tu  communicflle  wilh  the  Editor,  as  we  are  desirous  of 
entering  into  business  relations,  with  such  panics. 


Subscribers  who  are  willing  to  act  as 

LOCAL  SUBSCRIPTION  AGENTS 
for  The  Horseless  Age,  on  a  commission  basis,  are 
requested,  to  communicale  with  ihe  Editor. 


rnc  "DREW"  STEEL  CASTINGS 

IB  the  Rougli  at  Mjt^hlned.        Write  for  Prices   iiiid 


DeKCriptlon. 


B,  V.  COVERT 


LOCK  PORT.  N,Y, 


-..ASHTON„, 


n 


Pop  Safety  V*Ive»,  Cjlinder  Relief 
VaiT«8,  Steam  Osiie«9,  Automatic 
Wftter  Qaug^c9  Mid  Caage  Cocks 
for 

STEAM  VEHICLES. 

THE  ASHTON  VALVE  CO.,  271  FrankllM  St.,  Boston,  M«H, 

(121  Llbfrrt^  S(rt«t,  Niw  Y«rk. 
BRANCHES!    Jl2]ft  Fllt>«rt  Stratt.  Ptill|i]«lpl)la. 


» 


L«k*  Slrttl,  ClllUgtt,  IlL 


Graphite  Lubricants, 

ALL  KINDS,  ACCORDING  TO  WANTS. 

■rMl&]  prtp«,T»tlon*  for  Gmm  of  Bl*cirle  MotofB  uid  for  CylladOT*  i 
Uotor  B&£i&«B.    p«Bd  for  ClrcvlAts  tt«d  Prlec«, 

Joseph  Dixon  Crucible  Co.,   -   Jersey  City,  N.  J. 
TdS  DOW  HIGH  TENSION  COIL 


IS    THE    BEST    IN 
THE     MARKET. 

For  Prices  and  Partlo 
lars  Write  to 


THE  DDW   PORTABLE  ELECTRIC  ASSISTANT  CO., 
Zie  Trem»M  Street,  BOSTON.  tl35  BrtadwiT.  NEW  YORK. 

HUT07VI0BIL-ES. 

EJectrIc  and  Casollner 

REPAIRED,  STORED  and  RECHARGED. 

SPECIAL  AUTOMOBILES  Boih  to  Order-     J 
F.  A.  LA  ROCHE  &  CO.,  utb  .mi  Hiid»>n  su..  New  York. 


:Ui^^| 


AUTOMOBILE  BEU. 


J>-'*&CL 


M  a.  nufacturera    of  ^H 

BELLS^ 

OF    ALL   KINDS.  ■ 

ALSO   BICYCLE   SPECIALTIES^ 


Wrl(,e  fLir  C»Ulu^e»D'   M   Dl.1i/llOooOi  WaaLC^ 


BEVIN  BROS.  MFG,  CO., 


Eact  Hinptfrhj 
Conn, 


WANTED,— Fo/.  /,  AV.  /,  Vol  S,  Nos^  5,  6,  7,  8, 
''  9^  10,  and  Vol,  jy  No.  /.  A  new  numbtr  of 
tbe  weekly  will  be  gtvea  in  exchange  foi  anj  one  of| 
these,  if  in  good  condition,  and  for  Vol.  I,  No.  1, 
four  numbers  wiJl  be  given  if  in  good  condition. 
HORSELESS  AGE,  American  Trac  t  Society 
Building^,  Nas£au  and  Spruce  Streets,  New  York. 


AiiRast  K,  1000 
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THhtt^^'    MftRK 


nvMAoND  Rubber  Co. 

^  CkKRON,0. 


BUILDERS  Say 


BE5T  ON  EARTn 


The  Diamond  l^ubbcr  Co. 


Is     ^X^rite  for  Catalogue. 


MADE  IN  AKRON,  OHIO. 


A   PERFECT   AUTOMOBILE   EQUIPMENT, 


THl 


EMPIRE  BALL-BEARING  AXLE 


AND 


ROBERTS'   WHEEL. 


PATENTED. 


A  froB  nitt.  thprougAl/ 
ttstBtf  by  actual  use 
ondtr  aif  ctatatt  at 
ifehicha,  giving  perfoci 
gatii  faction. 


£»fi*«iaft/  a^pttut  fdi 
autemobifti  and  htaiff 
trucks  *cm«fl  Qt 
U9«r9  and  ttitimortiaf* 
furitithtd  on  appika- 
tmrtt 


NONE  SO  NEAR  ANTr-FRlCTlON. 

SUPERIOR  TO  ANY  OTHER  AXLE  FOR  ALL  KINDS  OF 

MOTOR    VEHICLES. 


AXLE   DEPARTMENT. 


THE  CHICAGO  5CREW  CO., 

Address  all  communications  to  the  Company. 


CHICAGO,  ILL. 


Send  for  Catalog^ue. 


5a 
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ToL  fl.  Ho.  IT 


THE  BATTERIES  HAVE  PASSED  AWAY:   THEY  NOW  BELONG 
TO  THE  FORGOTTEN  PAST. 


Tbc 


"Aato-S|)arker 


9f 


The  MAChitie  Is  DurabLe. 


Made  ioT  Either  Touch  or  Jump 
Spark. 


Has  sounJcd  their  death  knell  and  n^f-'  stands  pre-eminent  over  »l\  forms  of  gjs 
engine  ignition ;  it  sparks  the  engine  entirely  wilhout  the  aid  dl  batteries  and  l&o- 
trols  its  own  speed  regardless  of  the  size  or  speed  of  the  fly-wheel  of  the  engtne. 

Hundreds  in  use  on  all  kinds  uf  gas  engines  and  automobiles.  It  *aves  lh« 
entire  cost  over  balter'tes  In  one  ywr;  operating  expense  cannot  exceed  over  ti^tnty- 
tive  cents  per  annum. 

Far  Further  Inforn»tl«B  Addreit  Mttj  Qm»  Engine  Manutaclarer,  or 

MOTSINGER  DEVICE  MANUFACTURING  CO., 

PENDLETON,  INDIANA.  i 


J*- 


NIAGARA  MOTORS! 

SINGLE   OR   TWIN    BAUNCEO. 

HORIZONTAL  CARRUGE  MOTORS 

Two  or  Pour  Cycle.     Start  on  Quarter  Turn. 

SIMPLE.  SAFE.  STRONa,  SURE 

TWO-CYCLE     HAftlNE    l^lOTOeS. 

MOTOR    DEPT 

NOYE    MFG.    CO. 

50  Lake  View  Avenue,  BUFFALO,  N.Y. 

Patent*    Pcndlaf. 


TRANSMISSION  GEARING.. 

FOR  AUTOMOBILES. 

Two  Speeds  and  Reverse.  Chang^e  of  Speed  by  Brakes. 

No  Gears  Running  at  Normal  Speed. 


No  Shocks. 


NEAT. 


COMPACT. 


STRONG, 


EFFICIENT. 


No,  I.  4  to  5  H.  P,,  15  in.  long,  wcighi  35  lbs. 

CpHE  shaft  is  continuous,  and  m,ay  be  driven  direct  from  the  motor  shaft.     The  IcCt-hand 

^      brake  operates  the  reverse,  which  is  at  slow  speed.     The  brake  next  to  it  operates  the 

slow    speed    ahead.      The   sprocket    wheel    drives    the    axle.      The    friction    clutch    at 

Ij^e  ri^ht  locks  the  whole  system  and  drives  it  at  the  speed  of  the  shaft.     A  pinion  maybe 

used  instead  of  sprocket  if  desired.     Lubrication  by  oiler  on  the  end  of  the  shaft. 


THE  UPTON  MACHINE  CO.,     17  state  street,    new  york. 


WRITE  TO  US. 


Works  Kt  BEVERLY*  MASS. 


POWER:    HYDRO-CARBON:   ORDINARY  STOVE  GASOLENE. 
ONE  LEVER  CONTROLS  EVERYTHING.^j»jfc>J*o»J»>J»J»J«^^ 


...Iliuslrated  Calalogue  Mailed  Free... 


cniCAGa  HOTaR  vehicle 

COMPANY 

541  W4RA&t1  AVENUE       .*.       .\       CHICAGO,  ILL. 


Bt    1,   1900 
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kmm  mm  (o.  I 

DESIGNERS  AND  BUILDERS  \ 

OF  \ 

Steel  Bridges,  Steel  Buildings  : 
and  all  Classes  of  Metallic 

Structures 


...GENERAL   OFFICES... 


NO.  100  BROADWAY 


NEW  YORK 


J>j 


^^ 


^: 


^/f, 


liUiUiUiUiUiiimiUiiiiUiUIUJimUUUilUiiilUUiiUiUiUiUiUiUiUiUlUiUlUiUiUiUiillUiUiiliUI? 


„.BRANCH 

OFFICES.,. 

BOSTON 

PHILADELPHIA 

CHICAGO 

PITTSBURG 

BAJ-TIMORE 

NEW  ORLEANS 

CLEVELAND 

MINNEAPOLIS 
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KEYSTONE 


» ) 


MOTORS,  I 

"AUTOCYCLES, 

"WAGONETTES,' 

REGULAR  DELIVERY  W^GONS,  PARCEL  DELIVERY. 

The  AutDcycle  la:  HMt  Keystone  Motors  Are : 

Fast,  Strong,  ^Si  Powerful, 

Reliable, 
Powerful,  .'liWM  Well  Built, 

A  Fine  Hill  Climber.       1^.1  V.  /3  Honestly  Rated. 


THE 


BEST 


IS 


NONE 


TOO 


GOOD, 


H\^1 


Price  of  Autocyde 

Complete,  $600. 

Delivery  Immediate. 


ml 


Jl- 


Engines  Sold 
Separately, 

Special  Prices  to 
Dealers. 

Prompt  Delivery. 
Fullv  Guaranteed. 


THE  NAME 


IS  A  GUARANTEE. 


KEYSTONE 

KEYSTONE  MOTOR  CO.,   ^^^^,%,   PHILADELPHIA,  PA. 


IwWWWWMMWWWWW' 


,WWWMW».«AWWWWMWW¥WWVWMWWf 


invcnnons  l^cveloped  ann  Perfected 


I  EXPERl.  > 


FULLY  EQUIPPED     ]    PRIVACY 

!^  MENTAL  ^    J^^Z'Z^  \ 


*   "^W      ■VS'      OW    "XEP   u) 


THE  GARVIN  HACHIINE  CO. 

[6t>Hr>4  and  Vorick  5ta.  •^tNEW  YORK 

PHIUDELPHIA  STORE,    51  No.  7tK  ST. 


Baldwin  ($reain)AutomoDlle$ 


Of  spMliI  de- 
Dffn  (uid  vcjy 
pcnrcrful. 

tad  sirone- 

By  O*)!*  n.^w 
method  Qf  n- 
vrtslng  w#  C^ve 
Ji  t^arlnips. 


Send  for 


Boiler 

Hftavy  StMl 
Shell. 
E^Fi  boll«f  leM' 
ed  10  toTKi  lbs. 
C0I4  water  tirt«- 
sut«,  anJ  as  the 
averflgp  rufihltig 

firpsuif«  Is    160 
ti&..lher<Min  tor 


Burner      Water 


Newpaientitiin- 
(leMrurdble  bur^ 
ijM,  with  wmov- 
able  tips 

Govtmed  by 
^rcsiU'r'^  In  the 
lN>ller. 


The  only  un- 
brcBkabk  wal^i 
2las5  on  the 
rnarkel. 

Ouf  euiirjinUe 
covers  AfrdlUSI 
bfedkdeefor  one 
year. 


Tbey 
are 

Ready. 


BALDWIN    AUTOMOBILE    MFG.    CO., 

CONNELLSVILLE,  PA. 


Engines 


GUARANTEED. 
Single    and    Double 
Cylinders.  5H.P.Siiig:lc 
Cylinder,  $225  Complete. 
MUFFLERS  that  MUFFLE,  $12. 
TRANSMISSrON    DEVICES,    Two    Forward 
and  One  Reverse  Speed  with,  Band  Brake,  $75. 

THREE  STYLES    OF   RUNNING   GEARS 
and  all  fcindi  of  SUPPLIES. 

SI.  Louis  Automobile  and  Supply  Co. 

23d  aod  bU  Charles  5ta.t  5T.  LOUI&,  MO. 


THE    HORSELESS    AGE 
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steam  Is  the  Best  Power  ^^  Automobiles 


mt 


Steam 
Motor 
Wa^on 

THIS  STYLE 
NOW  READY, 

OTHER 
STYLES 
TO 
FOLLO\7. 

2116 


3U£ 


^;^HE  ca.rria.ge  tllus- 
^^  tratcd  here  isooe 
tiiat  will  satisfy  the 
most  critical,  fof  in  it 
is  combiaed  the  finest 
carriage  work  a.nd 
the  best  machinist 
skill  and  workman- 
shipr  and  it  is  the 
most  practical  a-od 
satisfactory  pleasure 
carriage  one  can  have. 


SNS 


FOR  FULL  PARTICULARS  AND  PHOTOGRAPH  ADDRESS 

STANLEY   NANtFACTtRINa  CO.,  No.  117  Imcoln  street.  Boston.  Mm. 


l^^^^^i^A^^^^^^ff^S^^^^rfWMV^^WM^»M^M^^^^^^^N^^^>S*^iA^^^^^^^^^^^^^'^i^^**^>' 


EVERY  SET  OF.... 


Goodyear 
Tire*  ^  ^  ^ 


Is  made  to  do  satisfactory  work  on  a  vehicle  of  speci- 
fied weight.  We  have  the  best  facilities  for  making 
tires,  and  can  make  a  better  tire  for  the  money  than 
any  other  factory. 

No  Leaking  at  the  Luq&> 


Goodyear  Tire  and  Robber 


CofnIidniJ 


otiio 
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WRITE  FOF  PRICES, 

aivim 

WEIGHT  OF  VEHICLE 


THE  HORSELESS  AGE 


...EVERY  WEDNESDAY... 


Devoted  to 
Motor 

Interests 


Volume  VI 


NEW   YORK,   AUGUST  8.    1900 


Number  19 


THE  HORSELESS  AGE. 

E.  P.  IsGEHaoLLn  Editor  and  PKoi'tticroE. 


PnuLicATioN  Office; 
Amgbican  TiucT  aoasTV  BuiLUiNO,    -    lr»0  N'abbau  Sthekx, 
NEW  YOUK, 


SuDsciiiPTios,  eatt  The  Usited  Statch  and  Casada,  fS.OO 
a  >-ear,  in  advance.  For  »U  tartsifSB.  couatrtea  Included  fit  tbe 
ri»Btal  TnluD,  fn.OO. 

C'iMMU.viCATlosfl.— The  EdItwF  will  be  pleaaeil  tu  receive 
ci>mmunlcatloi3B  i>n  trade  topics  from  any  authentic  source. 
The  cfirnwpoudent'e  uftme  ehtiuhJ  In  all  caaea  be  ^ven  ne, 
nil  evidence  of  good  faith,  but  will  not  be  published  If  *[wclally 
re<iueBttHl. 

1^-  One  week'B  notice  Rfiuire*!  for  dlucontlnw&nce  or 
ebaiiKe  of  advertSiienieiit*. 

T&S  KOSBELEBB  AoE,  150  Nuwi^un  Street,  New  York. 


EntPtwl  at  tlie  New  York  poet  offlcp  lu  mxond-eXaam  mntter, 

Oa  accovnt  of  the  ejvesslve  dfscoanrs  phargml  by  Xew  York 
haaks  on  small  r.ktxka  antler  their  ueu-  rule,  sitbAcrlbprs  ar^ 
reffuesteii  t  ■>  r^mit  by  Past  Office  or  Express  money  order  or 
>-.  >'.  (trait. 


THE  OUTLOOK  FOR  STEAH   TRACTION. 

WE  r«Ki^t  thai,  up  to  I  he  date  of  publication  ol  1  Ula  liBue, 
ve  have  received  nn  hetter  report  of  Ibe  dlecuselonB 
b«ld  At  Ihemerttngaof  tbeieeeiit  AulumoblleCoia^reiia 
tbBU  tbcobvlouel;  preJudk-CHl  account  from  theLoDdan  Enfrlntft 
reprloted  on  anotb^r  page.  Tbat  journal  bRS  belure  now  ilifl- 
pla;ped  somethlug  very  like  gratultDUB  botflllJty  toward  auto- 
moblDem.aiid  tliia  fact  needs  to  be  borne  In  mEnd  wbfnrcadlog 
ItA  ntt^rnnceH  ivgarding  It. 

Whatever  ma j- really  have lieenBBldJn  the  diBciiHsloiiB  relerred 
to,  regardlDg  the  u^e  ot  eteam  for  the  propuUlon  of  road  vebl- 
clee  of  medlniu  weight,  we  And  It  Itupocelble  to  believe  that  the 
liut  word  has  been  said  on  Lble  «ah}ect.  II  weeBtlmate  the 
pKeent  combined  output  of  Bleacn  pleasure  cerrlageB  In  tbJB 
conntry  *it  30  p^t  working  dny,  we  shall  probflbly  be  well 
vttbin  Hbe  mark.  But  three  years  ago,  the  roan  who  predicted 
that  eteeim  carriagM  would  be  used  wl  I  b  BDCce«B  by  the  vn  me- 
cbanloal  puhlle.aad  that  (actorieBlurntng  out  over  a  thuusaad 
a  year  would  be  uoable  to  keep  pace  witb  tbeir  orders,  would 


have  b«n  regarded  aa  a  dreatuer  or  a  cr^ink.  Aad  yet  there 
la  every  Indication  tbat,  ae  the  details  of  tbeec  cerrtages  are 
perfected,  tbe  demand  (or  them  will  steadily  iDcr^aae,  and  will  be 
extended  to  the  Old  World  as  weiL  Viewing  the  wonderttil 
ctiange  bere  wrought  from  the  uncouth  locomotlve-Uke  atfalra 
of  previous  experlnieiit«n),  wtio  will  say  thataelmllar  trane- 
forroatlon  1«  not  awaiting  the  beavler  Teblclea  for  public  trane- 
portatliin  and  for  commercial  trucking?  If  one  amiaeat 
speaker  at  the  Aatotmoblle  V\jtitfre«B  found  that  hie  14,000 
franc  eteam  veblele  coet  blm  ia,000  franca  for  repairs,  and 
tbst  It  bad  to  tieecrapped  in  five  yeara,  weareaorry  tor  blm» 
of  course;  but  paee  our  coDtemporary,  we  decline  to  bellere 
that  the  queetlou  la  thereby  settled 

Indeed,  the  stntbtlca  pabllabed  recently  by  the  Liverpool 
Jfturna}  of  Commerce,  and  quoted  In  our  colamns,  would  go 
far  to  prove  that  "aatlelactory  veliicIeB"  for  commercial  work 
are  now  belug  turned  out  by  at  leaet  one  flrm  In  Eoglaad. 
CertatDly  a  Orm  like  the  OEie  gluing  tbc  figurca  in  iiueatlon, 
would  not  be  likely  to  be  led  far  astray  by  uareaaonlng  entbu- 
aiaam.  It  wilt  be  noted  tbat  In  these  figures  the  depreciation 
la  put  at  15  per  ct-ut,,  glTing  au  estimated  life  of  about  seven, 
yearan  Tble  may  or  may  not  be  too  long  a  life  to  aaaumfi 
under  tb^conditlona  of  the  case  In  question,  but  th^re  seema 
no  reason  for  putting  It  down  as  ODattalnable.  It  must  be 
remembered  thatthls  rehklewas  built  to  conrorm  to  the  IJght 
LocamotiTca  Act,  wblch  means  tbat  Ita  weight,  empty.  Ib  not 
over  tbr«e  toiiB,  and  tbat  bfgber  coet  of  cooBtructioQ  and  quite 
possibly  Bhorter  life  are  Involved  In  this  fact. 

The  retnark  attributed  to  M,  Foreetter  In  theaiticto  qnoted, 
to  the  >^ect  tbat  tbe  aleam  vehicle  ronld  nerer  be  as  eeonoml- 
cal  as  tbe  draugbi  horae,  "becauae  tbe  ifllter  was  capable  ut 
doing  5,000  times  ItB  weight  lu  work  in  tbe  course  ot  a  day> 
eoubda  strangely  in  the  mouth  ol  an  engineer,  since  in  tbe  ab- 
aence  of  tbe  other /actor  by  wblcb  work  Is  meaauFed— tbe  die- 
tanoe  through  wblch  the^  force  acts— th»  expmalon  ta  wholly 
meanlngteBB.  Probably  M.  Forestler  La  the  victim  of  a  mlsquO" 
tatlon;  and  bla  meaning  appeara  to  have  l>een  tbat  the  horse 
is  a  more  etilclent  converter  ol  energy  than  tbe  ateam  engine  la. 
ir  thia  was  what  be  aald,  however,  hia  objection  Impreseee  ue 
aa  purely  academic.  We  all  know  that  the  "bay  motor" 
lea  far  more  efllclont  tranafornier  of  energy  than  tbe  ateam 
motor.  ](  bay  were  as  cheap  aa  cobU  and  If  the  bay 
motor  could  propel  the  vehicle  as  fast  aa  the  eteam  tnotor^ 
tbat  intgbt  poaaibly  aettle  It.  Not  only  la  the  hay  motor  hope- 
lessly  worsted  on  tbe  latter  two  counts,  howeverj  but  the 
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atleDdndt  wages  cost  !■  an  item  tullltaliiig  b^vjly  against 
hiin.  We  believe  that  It  Ib  not  couBltlerec]  econnmlcali  la  city 
baulnfce,  to  put  more  thnu  two  boraee  In  a  team^  except  wbeo 
tbecaturcol  the  load  \s  eucli  that  it  rAimot  bf  divided  Into 
two-hnre«  unite.  Tble  meaca  that  a  driver,  and  poeeibl^  ao 
attendant^  must  ga  with  every  two-horse  load.  Again,  the 
bora*  nwde  frequent  rest,  which  tlie  steam  motor  does  rot.  It* 
will  ^et  a  good  deal  of  this  diirtng  tbe  lotervala  of  loading  and 
unlciniJlng;  but  no  horse  can  be  kept  In  tbo  harncfis  thus  all 
day  long;  and  this  nieatJH  one  or  moro  relays  of  horeefi,  vrltb 
tbe  added  taveHtmeiit^  attt^ndnpce.  and  ex|:t«n9e  tbua  tiiTolved. 
The  home  la '' Dot  la  It"  with  th*  eteam  pleHBure  curTioge; 
and  when  "Bntlaractopy  rehlclM "  for  pftewDger  traupporta- 
tlou  and  trucblnfi  are  developed,  there  will  be  but  one  oplnlan 
aa  between  the  horse  and  iteem  power  for  beuT;  work. 


WFfAT  with  tbe  AutomobEle  Exhibition  and  Race  Meet 
At  CbEcfigo^  la  September,  under  the  auapicPB  of  tbe 
Inter  Ocean,  the  trRck  races  at  the  Inter  State  Fair  at 
TrcntOD,  X.  J.,  later  in  the  same  mnnth,  and  the  autouioblJe 
exhibition  iu  Madlaan  }>;riuar€  4jardeP,  New  York,  under  tbe 
auepicea  of  the  Automobile  Club  of  Amertca,  with  tbe  cod  nected 
te«t8,  tbe  motor  Tebicte  will  be  prominent];  before  tbe  public 
during  the  nutunin.  The  tests  proposed  are>  of  a  pradtlcal 
nature  and  wlU  b«  ol  great  value  to  builders  aud  ueerB.  We 
are  glad  to  note  that  Buch  raclTig  ng  iw  propoaed  Is  to  be  done 
oQ  tbe  track  and  not  on  the  bigliway. 


THE  Intereitlog  letter  from  Prof,  Foote,  In  another  columa, 
suggeetB  that  readera  of  The  Horbfi^ebb  Age  can  help 
each  other  out  raalerl*iil.v  by  makirii?  public  the  routee 
which  the;  havp  found  to  affonl  asreipatile  trtpa,  ae  well  as  tiy 
warning  toiiHsta  aicnlnnt  rnnrle  of  the  otli^r  aiirt.  Iufnrnvatloti 
of  thia  Bortf  wltti  Itcmvs  aa  to  tolls,  entertainment  en  route, 
etc.,  laalwaya  apropos,  and  we  will  be  gtnd  to  Ifnd  opr  crhl- 
umnfl  to  Ite  publication. 


FrPTH    AVENUE   MOTOR    STAGE    SERVICE   TO 
BB    EXTENDED- 

Tlte  New  York  State  Railroad  Commleslon  baa  granted  tlie 
applicatfoD  of  the  Fifth  Avenue  Conch  rompany  to  extend  Ita 
route  to  ISfith  street.     It  now  t^rniLuntea  at  aUth  strei't. 

It  la  also  propused  to  run  a  branch  line  from  West  S7th 
Btreet  and  Fifth  avenue  to  Broiidway,  to  West  72d  street  and 
tu  Central  Park  West. 

Another  branch  in  pt-opoapd  to  run  from  Fifth  avenue  and 
ll<>t!i  street,  along  Catlieiliral  I^arkway,  to  Riverside  DrSvie. 
StiU  anotJier  branch  will  be  operated  from  Drnmlway  at  72<i 
street  to  HivsTHide  Drive,  anrl  thence  northerly  tn  i;24th  street, 
p»«>t  Orant'a  Tomb.    Ail  applicatlona  were  granted. 

The  farea  will  be  10  cents  cm  the  line  ruTinliig  from  Bleecker 
Btreet  tlirrjugh  to  135th  street,  locladlnjjr  transferti  to  the 
eeveral  branches.  The  fare*  on  tli*  branches  or  aborter  lines 
will  be  5  cents. 


A   PROTECTIVE   ASSOCIATION    FORHED, 

The  meeting:  of  manufacturers  of  gHBoltne  motor  vehlclea 
and  of  motors  for  automobiles,  which  wn8CH||ed  for  (he  pur- 
poM  of  forming  an  n«Boclation  to  Oght  the  Selden  patent. 
owned  bj-  the  Elei-lrtc  Vehicle  <'o.,  took  place  at  the  Irorjuula 
Qot#l,  BtitfalOi  Auj^nat  ^d. 

The  prc^llminary  eeBHlon  was  called  to  order  at  10:  BO  a,  m,, 
with  twenty-odd  manufacturers  of  vehicles  and  motors  in  at- 
tendance. A  committee  on  crecTfntlalB  was  elected  at  once  and 
pawed  on  the  credentials  ol  all  prtwent.  inie  rppresentinive 
of  an  electric  concern  waa  "excused,'"  and  the  meeting  was 
conQ»ed  to  gasoline  people  exclualvelj' . 

Altera  two-and-a-half'bour  dlBcusslon  of  the  mi  rlta  nf  th& 
Relden  patent  and  tbe  necesally  ol  an  asBOclatinn,  a  committee 
on  orgnnixutlon  wae  appi'Mntetl.itud  the  muetlng  adjourned  till 
(oQr  o'clock. 

At  that  time  the  memliers  re  asaeinbled  a-nd  passed  oti  tbe 
report  of  tliecDmmitteetneliDrturder,adoptlngitin  itsentlr^^ty.^ 

Tbe  committee  made  nomIiintli)n«  for  officers,  and  tbe  nom- 
laeeA  were  all  unantmoualy  elt^ted  b-p.  tnllowB: — President, 
Elmer  Apperson,  ot  the  Haynea  AApperson  Co.,Kokom€j,  IimK  ; 
Secretary,  George  H.  Brown,  ol  theWinton  Motor  Carriage  Co. 
Clevelund,  O. ;  Trensurer.  John  F.  Harper,  Treftsurer  of  tbe 
Colonial  National  Hank,  Cleveland,  Ohio.  Executive  Com- 
mittee: E,  B,  Gallaher,  of  the  Keystone  Motor  Co.,  Philadel- 
phia, Pa.;  H.  M.  Sternberg,  of  the  Duryea  Power  Co.,  Itcading, 
Pa.;  A.  Snyder,  of  the  Buffalo  nafiollne  Motor  Co.,  Buffalo, 
X.  ¥.:  John  S.  Harke.  of  the  Autocar  Co..  Ardmore,  Pfl,;  and 
the  I'reHldent,  Secretarj'  ^^^  Treasurer, 

After  the  election  of  offlcere,  all  tboae  preacnt  attached  the 
Slgnaturee  of  their  flrmB  to  the  articles  of  agreement  which 
had  been  adopted.  In  aildltlon  tu  the  membership  secured  at 
the  first  meeting,  a  large  addition  J»  expected  from  rtrma  who 
wrote  pledging  ihemaelves  tu  abide  by  any  action  that  Tnlgbt 
be  taken  by  the  meeting. 

By  five  o'cUwk  the  work  was  completed  and  the  meeting 
adjnunied  aubject  to  tbe  call  ot  the  Executive  Committee.  Fvr- 
tber  Information,  the  meeting- decided,  it  would  lie  undesirable 
to  give  out  at  the  present  time.  It  may  be  stated,  however. 
that  every  manufacturer  preeent  ap|>eared  tu  be  thoroughly  in 
earnent  in  his  opp<iiittlon  tn  the  p]lectrie  Vehicle  Co.'a  atiempt 
to  nionopoiize  the  bu«]neHS,  and  determined  to  Stand  liy  tbe 
Winton  and  Buffalo  companies  in  their  Gght;  and  tbc«e  two 
compaaiee,  on  their  part,  pleitged  themselves  to  make  do  com- 
protnlHe  In  tbe  r^endlng  litigation. 


ELECTRIC  STAGES  IN  CENTRAL  PARK. 

Four  electric  psrk  carriages  have  begun  regulnrtripfe  through 
Centrnl  Park  from  T2datreetand  Fifth  avenue  to  We«tT2d  street^ 
to  iliverside  Drive,  and  up  the  drive  to  Claromoiit.  Ten  crata 
fare  will  be  charged  from  Fifth  avenue  to  tbe  lower  end  of 
ftlveralde  Drive.  The  round  trip  to  Claremont  and  return  will 
coat,  aa  now,  25  cents.  Tlie  coacbee  are  nearly  Identical  In 
appearance  with  the  preeent  caningw.  They  will  CHtry  12 
paaaengers  and  make  tbe  round  trip  In  ^n  huur. 

Upon  the  aucceBB  of  thta  new  croaatown  automobile  service 
hinges  the  p<iuipment  of  another  route,  Tbe  Central  Park  car- 
riage service,  wblcb  L-ontrola  the  Riverside  Drive  route, also  baa 
charge  of  A  belt  line  entirely  within  tlie  conAnea  ol  reulrnl 
Park,  and  four  electric  atagca  will  be  placed  upon  that  route  If 
the  present  aervke  is  succeBSlul.  They  will  atnrt  Inim  tb« 
Plata  at  Fifth  avenue  and  GQth  Street  and  traverse  Thr>  Cnat 
Drive.  pasBlug  the  Caalno,  tbe  Obelisk  and  the  Art  Museum. 
They  will  crossover  from  cnat  to  ^vPBt  at  lOOth  atreet,  and 
return  by  the  West  Drive  to  the  I'loia.  The  round  trip  fwre  of 
25  cents  will  be  continued,  and  It  la  hoped  that  with  theanto- 
mobllea  tbe  Journey  may  be  made  in  leas  than  an  hour. 

The  present  stagt^a  were  etArted  a  Bcore  of  yeaTTa  ngn.  ."it 
that  time  the  backmeu  iharged  exorliltant  ratea  for  servlee  In 
tbe  ParkfRudthe  Park  C<imml«etonerBlM'gftu  to  run  the  ^tngeo^ 
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The  Fed  riftijt  liiw  la  stlH  tu  he  tnunil  «ti  the  statnte  bnuks  of 
V'ertnoDt  State.  Section  i\,Tt'2Q  reads  aa  follows:  "  The  owner 
or  ptrerm  In  i:harg:e  of  a  carriuge.  vehicle  or  engine  propelM  hj 
Hteam,  except  road  rollers,  ehalt  not  eauHe  or  permit  tlie  Banie 
to  paes  over,  through  or  upon  any  public  Btre*t  oi-  highway. 
except  upon  railway  Irackd,  unleae  he  bpuiiIb,  at  Inast,  one- 
elifhtb  of  H  mile  In  Advance  nf  the  same,  a  pereiin  ol  mature  a^je 
to  Dotiry  and  woru  all  p^rRoiifl  trnvcllug  upon  or  usln^  the 
street  or  highway  with  huraeia  or  other  rlomeatk*  anltDbls;  ami 
A.C  night  euch  person  shall.  <>X(:ept  fu  au  Incorporated  TlUage  or 
city,  carry  a  re  I  light.  A  person  violating  the  provisions  ot 
tKIa  act  shall  t>e  fined  not  more  than  (10  tor  eacb  offoncc." 


THE  LATEST  DURYEA  MODEL. 

The  accompany tnu  pbotoKraph  shows  the  latest  Dnryeapro- 
dQct,  now  belnB  tuniet)  out  hj  the  Duryea  Power  Co.,  of  Head- 
ing, Fa.  Its  makere  claim  uiiueusl  Rpecd  for  tt,  and,  though  it 
weighs  but  GAG  pouu(]B,yet  It  Is  strongly  constructed  through- 
oat.  The  wheels  are  30  and  3€  Inches  ic  diameter,  with  IVt- 
Inch  apoke»  and  3-lnuh  tires.  Tbe  rear  axle  extends  throagb 
both  whwls,  tbe  driFe  chain  le  Of  the  aell-clling  patterii,  and 
the  foot-brake  has  power  eutflcleat  to  *illde  the  ir heels  fn  either 
direction.  The  Hteerlujf  tij  effected  by  a  single  lever,  plv^ottd  to 
the  front  edge  of  the  seat,  and  controls  theatwrln(f  wheel  with- 
out loac  motlou.  Tbe  lootor  throttle  and  gear  clutches  a^(^ 
operated  by  the  same  handle,  and  as  this  handle  Is  between  th« 
rid«rs,  Ic  may  be  manlpuiatpd  by  either  rider  at  will.  The 
meifbatilHrn  Is  ell  enetoBed  within  the  body,  and  by  rniBing  the 
seat,  liice  a  trunk  ]5d,  every  thing  Is  exposed  for  Inspection  and 
repair.  Theeioplns  daah  deflects  the  nlr  duwnwnrdg,  render 
lbs  hijch  speed  less  uQcnmfortable  than  In  many  vehicles*  Shle 
curtains  and  Btorni  aprons  make  the  vehicle  rniu-proof  for 
doctor's  use  or  lor  touring,  while  the  large  tires  and  long 
springs  rueure  comfurtabte  riding.  The:  regular  three-cylinder 
motor  Ib  used,  with  uiflgnelo  ignition  F(nd  comport  hilicllmb 
Inggear.  but  all  ordinary  apeerlH  iin?  secured  ehnply  by  throt 
tling  thfi  motor,  All  the  hearings  are  stlf-olthig,  except  the 
eylinderft,  which  have  large  oil  cupa  afhxcd.  Wat^r circulation 
1a  obtalnr^d  without  ut^lng  a  pump^  and  the  fuel  tank,  carries 
EasoJlue  for  a  run  of  loo  ndles. 


The  lollowlng  la  the  text  of  that  section  of  the  Revised 
BtatlltCB  on  which  i^upervSalng  iD&puctiirtJit'neral  of  Steam  Ves- 
b^Ih  Duniont  hss  decided  that  gaaollue  vehlcltB  i-anuot  he 
transported  by  terry-hoatB.    It  Is  .Vo.  4,4  72,  and  It  readB  thus: 

No  itpoaehay,  loose  cotton,  or  iooee  heuip,  caniphfiie,  nitro- 
glycerine, naphtha,  benzine,  benxole,  coal  oil,  crude  or  refined 
petr^ilentu,  r»r  other  like  explosive  bnmlrie  fluids,  or  like  dan- 
gerdUH  artli'IfH^  flhall  be  carried  ria  frfeighC  or  used  afiBtoreBOtt 
uiiy  sLennier  ciirrylng  paHBeiii^<?rn;  nor  Bhnll  Lulled  cotton  or 
hemn  Ih*  curried  on  eucli  Btenniere  unless  the  halet?  are  com- 
pactly pressed  and  thoroughly  covered  with  bagging  of  similar 
fabric,  and  Becurwi  wSlh  gond  rope  or  Iron  1>iiiiirlB;  nor  shall 
gUTJpowdvr  becarrleilon  any  Buch  veHJsel,  except  under  special 
ficeuBe;  nor  ehall  oH  of  vitriol,  nitric  or  other  cbomLcnl  ftdds 
becnrried  on  such  steamers,  *xeept  on  the  decks  or  guards 
thereof,  or  In  such  other  sale  part  of  the  vessel  as  bIidII  be  pn> 
Bicrlbed  by  the  hiBpectors.  Refloeil  Trt*trolcum,  which  will  not 
ignite  ot  a  ttmpejrtture  less  than  110  degrees  of  Fahrenheit 
therm ornt'ter,  may  be  carried  on  board  such  steamers  upon 
routtia  where  there  is  lu*  other  practicable  mode  of  transport^ 
lug  it,  and  under  atn:-h  pet?iilfttlaun  as  Hhnll  be  prescribed  hy  the 
board  of  siipervlelng  Inspectors,  with  thmipijrovul  <>l  the  Secro- 
tary  of  the  Tr*^HBUry;  and  oil  or  spirits  of  turpentine  may  be 
carried  on  Huch  stenmerB  when  put  In  good  metallic  vtwaels,  or 
CBBkB  or  barrels. well  and  serurely  bound  with  lr*)n,  and  stowed 
in  a  secure  part  or  the  veBBel;  nod  friction  mfllches  may  be  car- 
ried on  fliich  Ptenraers,  when  securely  pan-ked  in  Htrong.  tight 
eheets  or  hoxen,  the  covers  of  which  shall  be  well  secured  hy 
locks,  screws  or  other  reliable  fasteningH,  and  stoweil  In  a  safe 
part  of  th?  veBael,  at  a  secure  dlatance  from  any  Are  or  heat< 
All  BUt'h  <ither  provislnqflshali  be  made  on  every  etenroer  en rrj- 
inji  |>ai^HenRer^i  or  Iri-lgiit,  to  (iunrd  upainet  and  eitinKii^eh  flre, 
as  Bhnll  ho  presfrUK-Ml  by  the  Board  uf  »Supervlelng  Inepectops, 
and  approved  by  the  Secretary  of  the  Treasury, 

The  law  governing  automobile  traffic  on  steamboats  and 
ferryboats  wa»  brought  to  public  attention  recently  at  New- 
port, whfpe  the  Interesting  matter  to  decide  was  If  the  motor 
carriages  should  be  allowed  to  croae  on  the  lerryboata  rnnnlng 
to  Jamefttown.  which  Is  situated  about  In  the  middle  of  the 
harbor.  The  place  Is  smaller  than  Newport,  (ind  a  little  ieaa 
fashlonfible,  nevertheiesB  It  Is  a  resort  of  many  w«n-knowu 
rami  lies,  and  is  a  place  often  visited  hy  resldente  from  the 
mainland.  The  only  way  by  which  It  can  be  reached  is  steam- 
boat or  ferry.  When  the  InspectortJenerai  BJftde  his  declsloD 
regarding  *'aulo6"  operated  by  naphtha  or  gasolioe,  he  effec- 
tively treated  the  matter  of  their  passage  to  and  fro.  but  theo 
the  liner  point  was  brought  forward,  "  Shall  atea  ni  motors,  In 
almost  all  of  which  the  flamcis  suppllpd  by  gasoline,  be  iillowed 
the  ]irlvl!ege  deideil  the  other  vehicle?"  Tbe  law  reads  *'no 
explosive  burning  ttukls,"  but  so  little  j^naollne  Is  used  in  the 
small  tanks  attached  to  steam  inotara  that  It  was  thought  nil 
datiger  was  at  a  mlulmum  and  tbe  latter  type  of  carriage 
would  be  exempt. 

This  qneatloo  was  broached  to  the  fiostoti-Unlted  States  In- 
speetor  of  Steam  VesaelB  last  week,  and  be  made  no  hesitation 
in  answering  that  no  matter  what  quantity  of  gasoline  Ib 
used,  ic  comes  under  th«  section  prlnte<l  above,  therefore  Is  sub- 
jected to  the  Bfttne  conditions  as  thoee  governing  a  gneoUue 
carriage. 

There  alno  was  nnother  Interesting  side  to  the  question.  The 
City  of  Boston  Ib  the  owner  of  a  gasoline  carriage,  rtnd  also  It 
haa  the  control  of  a  ferry-boat-  The  Inepettor  was  asked 
whether  or  not.  If  the  city  SO  desilrwl.  It  could  transport  Its  car- 
riage on  the  city  ferry-boat.  He  replied  that  Inasmuch  as  the 
ferry-boat  of  any  cHv  comes  under  the  rules  and  reguiathkUB  ot 
the  United  States  steamship  laws,  all  matterB  concerning  lt» 
(n-lght  also  come  under  United  States  iawe,  so  thutthedtyle 
no  more  favored  than  the  Individual.  There  Is,  however,  a  spe- 
cial clause  Rppllcflhie  to  this  city,  which  allnws  It  to  transport 
kerosene  oil  In  llniit&d  quantities  From  East  IJoBton  to  the  Boe- 
ton  Bide  on  the  regular  ferry -bonts,iiUhoueh  It  Is  provided  that 
itshall  beaafely  stored  at  a  point  on  the  boat  fartheHt  away 
from  the  bolters  and  best  suited  «o  the  safety  of  passengers. 
Though  the  law  haj  to  be  enforced,  some  ol  the  nuthnrlllea  an^ 
Inclined  to  tblnk  that  bo  far  as  the  carriages  In  which  eteum  Is; 
genernled  by  n  gaeollQe  flanieareconcemedithere  tspraetlcallf 
no  danger. 
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AUTOMOBILISM  ATTHE  PARIS  EXPOSITION.-IV. 

Bv  P.  M.  Heldt. 

The  Marot'Oardon  vehlcte,  Hbowa  la  our  llloBtratlon  of  the 
Mani't-GHntoii  stand  at  tlie  Exp(>.j[tloii,  aoil  In  1L«  a<:compa- 
DylBg  drawto^,  16  loteiided  to  tIJl  the  demand  for  a  vehicle 
iDtermediate  between  the  hi^li-prlced,  complicated  road  velil- 
cli^,  built  by  tEie  large  firma  Id  Pranee,  and  the  light,  rragUe, 
and  often  uncom  lor  table  volturettes.  To  nU  appearaiiLee  thla 
vehicle  luiaiLe  ttie  retiiifremeDtB  that,  oae  would  make  ofeucii  a 
ntai'blnv.  Tiie  farm  ol  cods trui't Lop  \v  of  a.  subatantlal  charac- 
ter, and  the  price  te  reaswuahlo  for  Frecph  conditions, 
.  The  frame  Is  of  V-lron,  iiBseiuhied  lu  aocb  a  maaner  that  the 
longltudlnat  plecea  torni  Q  Qaeb  \oiat  with  the  traoBverBe  pieces, 
the  wbole  being  riveted  together  by  meanfl  of  elbowa  of  vbeet 
gteel.     The  frame  1b  HU(*pt.Mifl'^il    hj    (r.iir  Bcml-pniptlp  eprlnjfs. 


exhauat  l<i  operated  merbanlcallr>  The  lErnMioo  la  of  the  regu- 
lar Jump  epark  type,  and  can  Iweldfted  at  will.  A  Uttle  awltch 
In  the  lifnlter  circuit  U  placed  on  the  BtecrlDi;  band-wheel,  and 
permits  the  operator  to  stop  the  sparkluic  Instantly.  The  car- 
bureter used  with  this  motor  Is  ol  the  constant  level  type.  The 
levera  lor  advancing  the  Ignitlnn,  and  forregulatinfr  th^^carbura- 
tlOD,  are  ]o<!ated  Just  below  the  steering  hand-wheel,  au  will  be 
Been  from  Fig.  2. 

The  abatt  A  la  geared  to  the  motor  shalt  hj  a  bevel  gear  and 
plaloD,  and  It  tranaTQltct  the  power  to  the  Megy  friction  clutch 
B,  the  ahllted  sleeve  C  ol  which  Is  operated  by  a  foot  lever.  The 
IricrtloD  clutch  lever  Is  bo  connected  to  tbe  brake  lever  that 
when  the  latter  le  Operated,  the  clutch  dEeengagee  automati- 
cally. The  Bhalt  D  ends  In  a  squared  portion  E,  on  which  ttlldea 
a  doable  bevel  pinion,  used  for  reverBinK  the  (notion  ot  the 
vehicle. 


ittOK- 


'!»«ft«^^^ 


^^AROf^GXR^O^J*  ' 


J^U- 


C        <JxvlU>- 


Feo.   1.       UAaOT-GAHDOH    CiaHJADa^ 


DlBtaiire  rods  are  nttairkeJ  to  the  rear  nile  flsd  to  the  gear 
box.  Tbe  dlHtnoce  between  the  rear  axle  and  the  dlHerentlnl 
shaft  la.  therefore,  not  altered  bjr  the  teualon  of  thechatiis,  but 
remalua  a]n'n>'&  the  same. 

TheplvotHof  the  steering  apindles  alaot  rearwarda,  a  con- 
struction which  la  claimed  to  be  patented. 

This  method  ot  conBtructtug  the  ateerlug  apindlea  will  permit 
turning  coruera  at  htgb  speed  within  a  diameter  of  ^5  feet. 

The  motor  Is  of  the  boHROiilai.  water-cooled,  double-cylinder 
typi>.  The  bore  of  the  cylludere  Eb  HA  Inches  aud  thestroke  4.8 
Inches,  the  normal  speed  being  700  revolutions  per  mla.  The 
rating  of  the  motor  \a  *y,  h.  p.,  but  It  Ib  claimed  that  on  brake 
teat  they  will  give  from  4.7  to  4M  h.  p.  The  valve  cbfltoberB 
Hre  raatened  to  the  cylinder  bead,  and  the  latnke  nn  well  as  the 


The  shaft  J,  which  receives  tts  motion  through  the  bevel  pin- 
ions  F  or  G,  carries  three  friction  clutches.  K,  L  and  M.  Each 
of  these  friction  clntcbea  has  attached  to  it  a  spur  gear,  which 
engages  with  a  corresponding'  6\iUT  gear  oii  the  differential 
shaft  N.  At  the  middle  of  this  shaft  will  be  noticed  the  com- 
bined differential  gear  and  brake  drum,  and  at  the  ends  the 
sprocket  pinions.  This  method  ol  chonglng  speed  by  iDeans  of 
friction  clutches,  which  Ea  diellnctlvely  .American  In  origin.  Is 
as  yet  very  little  used  la  France,  the  only  other  vehicle  here  tts- 
Ing  it,  of  which  the  writer  knows,  being  the  light  one  of  de 
rnou  &  Bouton.'  It  will  be  notii:ed  that  there  are  three  discon- 
necting coupUnga  In  series  between  the  englcie  and  Ibe  wheels, 


'SeeTHB  HoB^Ei-icitB  A*ib.  jwsue  nf  April  11,  1T>00. 


tIjs.,  the  rrlctlon  clotch  B,  the  double  bevel  gear  F,  O^  flind  the 
rrktIOD  rlntchcB  K,  L  aad  M.  As  a  epeclnl  ailvantagu  of  ihe 
frtctiou  clutch  lipc«d  chcng«^  It  is  clatmeil  thnt  wbeo  K'^^'^ff  ^t 
full  speed,  and  throwing  Id  the  low-B|)eed  gear,  the  motor  can 
be  made  to  act  ae  a  rerj  powerTnl  brake. 

All  the  gears  anil  cLutcbee  are  eaclueed  In  a  cabIii^,  with  a 
<lo»r  to  penult  easy  accese  and  Inspection*  The  operation  of 
the  trlctloD  clatches  le  effected  hy  means  ol  a  rack  aad  a  gear 
sector 

The  eteerltjg  ^ear  la  operated  hy  meanB  ol  a  hand  wbe«l  fast- 
ened ti  an  Incltnefl  steerlas  rod.    Thte  rod  Ib  provided  at  Its 


tbernetlnK-  At  the  extremity  of  the  lerere,  pina  pass  thruugh 
them,  w  hich  act  ae  guldee  for  coiled  iprEnffs.  These  springs  are 
CQiitaloe^l  In  hollow  c^lloderB}  opeu  at  one  end,  and  eliding  la 
a  drilled  bote  to  the  coatlDg.  A  tapered  pin.  forced  between 
these  icyllndera,  wilt  act  on  the  levers  through  the  latermeiJlary 
of  tbe  (ipriogH:,  and  tlina  expand  the  rLn^,  maklag  It  grip  Ihe 
outer  drum. 

The  cooling  water  Is  paeeed  through  radiating  colls  ou  the 
bonnet  placed  over  the  engine  In  front  o(  the  vehicle.  A  BjiecJal 
rotary  pump,  Illustrated  In  Fig.  6,.  \b  used  for  plrculatlJig  the 
water.  The  pnmp  conslBts  ol  a  chamber.  In  which  two  tncehlng 


FlO.   2,       RJ.EVATION    OF    MADOT-OAHnOH    RUNNING    GEia. 
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lower  extremity  with  s,  ptnlon.  engaging  with  a  gear  eector  on 
oo«  araj  ot  a  double-armed  lever.  The  other  arm  ol  tlila  lever 
Is  Joined  to  thi?  lever  ol  the  bteerlug  spindle  by  means  of  a  cod- 
nectlng  rod  or  link. 

The  friction  dutch  deaervea  special  tnBntlnin-  It  coneietH  of 
an  outer  drum,  to  which  the  gear  Is  r»HH'ned,  oiid  whlcli  ordin- 
arily tarntt  looBe  on  the  fthalC^  an  limer  expansible  ring,  and  a 
casting  heyed  and  plnneil  to  the  shaft.  The  ei:pan>lhle  ring 
carries  two  lever  supports.  In  which  are  hlngerl  alngle-nrm 
]>'*e(s.  which  ruk'runiuaoppoBltS'ends  ot  u  pin  pushing  through 


spur  gears  rotate.  The  water  enters  at  one  side  of  the  cham- 
Iver  and  le  carried  a  king  liy  the  te«th  ol  the  geurs  around  the 
eurrace  ri|  (he  chamber,  leaving  nt  the  sJde  opposite  from  where 
tt  ent^reil.  Ttils  little  pump  welgha  only  T.tlS  pounds.  It  is 
driven  thrnuKh  achniu  at  800  revolutions  per  mlu.,  and  It  if  III 
lift  the  water  24  Inches. 

1  he  riilkinlng  are  some  further  data  ol  the  machine.  The 
three  speeds  are.T..  II  and  Sd^mllea  «u  hour;  the  haL-kliug  upeeda 
are  the  same:  thp  track  Is  4C  Inch^,  and  the  wheel  baee  ii4 
Inched;  tin*  iiia-npter  ol  the  front  wheels  Is  2t)  ijjcbea,  that  of 
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Pic.  4.     Uabov-Gah»<in  Mutob. 

tbe  rear  wheels  32  InctieB;  tb«  wbeele  are  tirvd  irlih  pneu- 
luatEcB  uf  31  iticbea  dlumeter.  Tlie  jfasoUiie  roBervoir  lias  a 
tnpaclt^  ot  tiV^gallone  and  the  water  taob  holds  9^aUoaB. 

In  KiK-  T  t4  Bhown  a  heavy  Btenm  wa^on,  In  wbk'L  all  Tour 
wheelB  are  drivere,  and  have  ordinary  Iron  tirte.  The  boiler 
and  ciiglae  are  |)laced  io  Irniit.  near  the  (Irivur'a  seat. 

Tbe  boiler  is  oJ  the  upright  water  tube  type,  and  has  a  hent- 
In^  BUrFar^  Ol  110  ^nare  f««'t-  UquLd  Fuel  la  UHeil,  aail  the 
re^ulatlnn  of  the  buraers  Is  automatic.  The  prvaaure  eniplDjed 
la  200  poande  pir  square  tacb,  nad  a  triple^Xpausiuu  engine 
I H  used  to  obtalD  ecoDomlcal  operatlou.  The  capacity  ol  tbe 
ea^lof  is  V2  b.  p.  A  coDdenaer  la  used  in  i;utinect)on  with  tbe 
en^nPtaad  the  amoubtuf  water  requlrtid  to  be  carried  Is  there- 
fore «roaU. 

The  steerlDS  is  eOected  by  meaDs  of  u  turning  forecarriage, 
bavins  a  gear  sector  with  which  eDj^ages  a  pIdIdd.  .\  worm 
eud  wiieel  are  placed  la  thf^atf^^rln;;  mecbaidatn  to  makt^  \t  irre- 
vertfthle.    Two    rlitfer<'nt   apwd    rrihi.iiijnH    (ire    ob(ai»ed    by 


B 
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FjU.   6.       ROTABT    FUMF4 

dranlag  a  lull  load  la  frcinii  1  toli/li  gallunB  per  liaar.    Tie 

speeds  are  2^^,  5  and  IV-i  mllfg  per  hour. 

LouIb  Gautler,  of  8t.  Malo,  exhibits  at  tbe  Cbamp  de  Mare 
a  trm:b  i>r  Irame  witb  motor  and  tra  nam  lesion.  The  TChk'le 
hag^  a  eoniblDBtion  driving  and  Bteerlng  trout  aaie,  and  pre- 
sents a  uiiiuber  of  aovel  features.  The  frame  la  o\  ^teel  tubing, 
aud  the  motnr  la  of  tbe  aliigle-cylinder,  air-tfooled  tyr*.  The 
novelty  realiteB<  in  the  traimniiat^loa  gearing,  coaalatlng  ol  a 
constant  siH«d  re^luctlon,  which  may  have  a  ratio  of  rwluc* 
tioa  of  thrc-*^  four  or  any  higher  whole  nutnber,  aod  o( )»  varia- 
ble frlctlua  gear, 
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Flo.  r».      Fldi-Tliiy  CLt'TCH   ANT  Brssit  CBAXitJ.\<i'   Or.Air. 


flute hlag  tu  the  eqalue  &Laft  one  or  the  other  ol  two  cllffereul- 
alred  8|>rocket  pinions.  By  chains  tbe  power  iB  transnilLted  to 
aa  IntiTiiiwllate  shaft  below  the  vehicle  body,  In  front.  This 
iQterniedlatc  sbalt  carrle^^,,  bealde4  the  two  Kprockct  wbet'la, 
whifh  are  chain  rlrlven  from  the  englae  abaft,  a  sprocket  for  a 
thin]  i-briSn,  traasnilttlng  power  to  a  rear  fllffereatlali  Bhaft, 
a  hevel  pinion,  gearing  with  another  on  a  vertical  shaft,  coli- 
i-eutrk- with  the  axis  of  HwlveUog  of  the  forecarriuge,  aad  a 
brake  drum.  The  vertical  shaft  Just  jneatioued  traaRmitis 
motion  to  another  horizontal  abaft,  by  m^aofi  q\  betrel  gi:>arM, 
And  ti)i4  «iliort  borlz'jntal  shaft  is  t^liafn-couaecled  to  a  rront 
illfffnritlal  whaft.  Th*  two  differential  shaftB  have  sprocket 
pInto))'*  at  their  e»da»  aad  four  chains  tranauiit  the  power  to 
the  wlu-i'Ja. 

It  Is  claimed  that  tbU  veliicle  will  turn  with  the  forecarrlage 
itb  rlKhtaiigles  with  tbeveblclo.and  that  It  will  start  from  rest 
when  ataodlDg  Id  tLla  manner. 

The  weifcht  of  tbe  vehicle  (a  5,500  poaada,  and  H  will  carry  a 
Iliad  of  fi,000  nounrlB,  beBidee  drawing  a  trailer  carrying  4,400 
pounds.    The  conauraptiou   of   Iterosene  when  the  vehicle  I- 
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The  mator  liaa  two  crauka,  m-  and  ni^,  F\g,  10,  aurl  tt)6i6 
an?  ijonnected  by  a  duuble-arcbed  oocueutloo  pletre  m'.  The 
twu  oraots  really  hare  eiicb  tliree  cfa&k  plus,  tbe  centre  pLna 
beliiK  acted  on  by  tlie  connertloD  rods  ot  the  plstun,  and  the 
other  four,  bi.  ba  and  <■',  i'*  beJilg  proplcled  with  rollena,  and 
working  on  tbe  iDside  of  a  eyBtem  of  camfl  or  vurvlJiiM'tir. 
polygocnl  form  (b  und  v).  Tht-M  caiub,  in  the  accompanying 
drawlDt^fl  ttDil  In  the  miu-blne  exblbtted.  ore  iwiitoKooaK  The 
two  pentagons  bare  a  Bligbt  angular  dlBplaeemunt  relatively 
toeacbotber,aa  eeen  luFig.  ll,aad  are  keyed  to  a  Bleeveoii  the 
a^le  tti      Oqs  revolution  of    the    crank  carreepotidd   to  1    of 


but  by  Mw[u|$lng  tlie  rollerii  arnund  Id  oue  way  or  the  other, 
tliij  rcitlu  ol  Bpeed  reductEan  from  eogtoe  to  axle  can  tK  varied 
contitiuaiialy  and  within  wide  limits.  One  elde  al  the  piece  i 
farms  a  member  of  a  Trietlon  dutch,  and  the  other  aide  a  mem- 
ber of  a  positive  elutch,  Ju  the  Hjufttrotlon,  tbe  friction  ctutcta 
la  Hhowii  In  gc^ar,  and  this  eorreBpoDde  to  tbe  reverse  or  back- 
ward speed,  tlie  disu  (  now  ruuniiDg  free  upon  the  abaft  d.  It  ) 
Ib  clqtthfd  to  d  by  ineanei  i>t  the  positive  clutch^  tbe  motion  ol 
tbe  vehicle  1;^  furwBrd.  Tbe  axle  u  le  a  split  or  dirferentlal 
ebalt,  tbe  diETereatlal  ^iir  beln^  seen  to  the  Jeft  ul  Fig.  U.  Tbe 
ateering'  apludlea  are  holiqw^aud  o  abort  axie.rnnnlDK  tb rough 


I'm.  7- — UiviJtjM    Stcau    Titcrx    witu    All     WnESLit    DkIVIno. 


a  rerolutioh  of  tbe  pctitQgot],  and  the  reducttoa  i»,tberefore,  In 
the  ratio  of  1.5. 

To  the  sfeeve  on  wiiicb  the  pentai^nna  ore  keyed  1b  faatened 
aleo  one  of  two  cupped  discs  of  n  friction  trtinKUilHSloD.  Uatb 
fj(  tlieu  dIscH,  e  and  I,  are  looee  on  the  hulluvr  ebalt  r],  but  a 
alldlDg:  piece  I,  betw>een  thi^m,  1$  ^ptlned  ou  It.  Wheti  the 
[engloe  l«  ruDOla^  the  puutaguna  b  and  e  are  in  motion,  and 
cooMiitiently  aleo  tbe  illeo  e.  Prom  e  the  motfon  [:a  trnnemltted 
to  f,  by  means  of  friction  rollers,  li  and  k,  which  can  beewuiig 
around  on  flxed  axes  In  theJr  plane.  Wheu  the  plane  of  tbe  fric- 
tion roller"  !■  parallel  with  the  u%i^  a,  the  motion  Ib  traus- 
ml  tied  from  e  to  f  without  any  ebatige  In  tbennieular  velocity; 


tbem,  fa&tens  to  the  iiiilia  of  the  wheels  by  means  of  a  Hdnge- 
bolted  Joint,  ai  lecn  to  tbe  leFt  of  Flg^  'J.  These  short  sbaits 
connect  with  tlie  dlftereotial  ehaft  a  by  meutiB  of  univeraal 
Joints,  It  may  be  stated  here,  althouKli  it  catknot  be  &eeii  in 
the  drawluga,  that  tbe  tbrowlnR-iii  sf^ar  **"■  'i^"  the  forward 
BpetMls  and  tbe  reverse  Speed  la  obtained  by  a  aliigre  lever. 

The  tranBrnlaftJon  of  M.  (inutier  1b  patented  In  France,  Eug- 
laTid,  C^ermaiiy  und  the  United  ^tatetf,  and  he  deelreB  to  dls- 
poee  of  hla  foreign  patents. 

Motor  bli-ycles  are  shown  at  the  Exposition  In  about  a  half 
a  dozen  styles,  differing  from  eacli  otber,  cblefly.  In  tbe  dispoBl- 
tlon  ol  tbe  motor  and  themethod  of  driving.    There  Is  firat  the 
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ot  CoDBtaotin  &.  CabanoeB,  the  motor  ol  wfalcb  ia  of  tbp  Iiorl- 
zoDtfll  type,  plared» bout  centrally  In  tbe  frout  trapcEoM  of  the 
diamond  rrame,  and  i-botti  b^l'tetl  to  the  rear  ivbepl.  In  tbe 
German  ftectlon  ot  Vtncenmw  Ib  txblblted  a  motor  bii-j-cte, 
maELufactured  hj  tbe  Werkstiitte  tUr  MoBrhlnt^ubnu,  rormtils 
Ducnnimun.of  Mulhouse  lu  EUa«B',aei>i]  ot  whfcb  ftb  Llluatrattoit 
Is  bertrnlCb  KbuWD. 


Fiii.   11.— IlATAII.    or    PoLYOOXAL   CaU». 

Tbe  weight  of  tbe  niacblue  complete  la  93  poanda.  and 
speed,  on  the  level,  from  20  to  2'»  mll«fl. 

PATENT  LAW   FOR  THE  OWNERS  OP  MOTOR 
VEHICLES. 

Bt  John  (_'.  HiiiDON. 

[Note.— In  order  to  dedtie  tbf  l^^al  and  mecbanlcal  Atatds  «r 
the  mntorTehlcle,  and  to  Inform  Invt-HtorH  and  cianulacturcr* 
an  to  Juat  what  may  be  patented  and  what  may  not  be  pa- 
tented, we  have  conuluded  to  publlah  the  legal  opiuinn  nl  n 
vvelUbnonn  potent  lawj^er  dttd  mocbanlcal  «3tpert,  John  '<'. 
Higdou,  of  Hlgdon  &  Lonsan,  St  Lould  and  WuehiagtoD,  T). 
C.—Ed.] 

psf-initiok  op  ^  patent. 

It  unaj  W  well  first  to  detioe  a  patent,  A  patent  Is  a  eprcttil 
prlrLlege  granted  by  the  Uori^riiuieot  to  au  Euventor.  KlvliiS 
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blm  tb?  eicluBlve  coiitrnjl  inf  1i(p  InvenllOQ  lor  n  i-erlaln  linie.  as 
ao  eacourngemeDt  or  reward  Inr  biia  Ingenuity,  and  for  the  el- 
p^Dffe  and  Iflbor  to  which  he  bae  been  put  In  mn.klng'  bis  iDveo- 
tlon  an*l  placlliK  the  same  before  the  public. 

FurtliiermiiTw,  a  patent  Is  a  contract  betwwn  theOov^mment 
on  the  nne  haod  and  the  Inventor  no  the  other,  whereby  In 
eouBliieratLDa  of  bie  luUy  and  freely  dlfldoslDs  hla  InTeDtlon  by 
meanH  «l  complete  drawings  and  speeiaratlnua,  ao  that  In 
future  {altex  hfapptcntehall  bare  Mpl red)the public ma^  frwly 
make  uw  of  hla  Inveotloa— In  eonalderatlon  of  this  full  and 
complete  dilBcloBure  of  pd  operative  device,  the  Govertimmt 
gpanta  unto  the  Inv^atof  a  reward  fn  the  form  of  aa  eiclufllve 
rlgbi  lor  the  term  of  eeventeen  jeara  ouly,  alter  which  the  in- 
veDtloD  becotnes  public  property. 

It  will  thOB  bts  Been  that  patente  aie  grRnte<l  to  Laventon, 
aot  for  their  benefit  eolely,  but  prlncIpalJj  for  the  pur|>OBe  of 
beneatllitc  the  public.  They »  of  courae.  ebcouraee  InTetatora  lo 
make  ioFentlonswhlchmay  be  aaeful  to  the  public  when  placed 
at  tbeir  dlapoaal. 

The  patent  U  beatowed  In  caae  ol  flometbiog  oew  and  opera- 
tire  coatrlbuted  by  the  patentee  (or  the  ultimate  beueflt  of  the 
public  If  the  Inveatlou  was  already  known  to  the  pubHe,  In 
common  use.  or  If  the  imtent^e^a  drawing  or  siiiecSflcatloQ  la 
defectlTS  or  Incomplete,  or  If  the  device  abown  In  the  drawlnge 
be  Incapable  of  cOBBtructlon  or  uaeful  work,  the  patentee  renders 
no  eon^deratJon  lor  the  prlrLleseei  be  obtalus  and  faila  to  lulflll 
tbe  vital  condition  of  bla  contract,  and  bis  patent  1b  lUeKal  ami 
Totd. 

THE  LAW  nSTDEK  WHICH  PATENTS  *HB  ORAHTKD. 
The  ConBtltutlon  ol  the  United  States  hae  given  CongpeBa 
authority  t«  enact  aultable  lawa  for  securing  to  Inventorfl  for 
a  limited  time  the  ewluBlve  right  to  their  dlacoTeriee,     ( United 
StateaConatltuiiou.Sec.  3.) 

TheCoEgreBsionelKlatule  under  which  patenta  are  granted 
fOr  mecbanlcnl  laveotlone  1b  aa  followa: 

"Bto,  4880:  Any  |)er««D  who  Iiha  IttTMitfrt  or  lilHCovpred  fl&y  new 
'  &Bd  ifaelulnrt.mntlilne.inaniirnrture-or  cotdp('»ltEonoI  mutter,  or  atiy 
new  and  uwtul  ImproTeHiotii  ttitTL'oJ.  not  known  or  uMd  by  ottieri  iu 
thlBcOOiitry  brtorehlslnTenllonoriUiji-i&vepy  itipreol  and  not  patented 
or  dewerlbed  Id  ttwy  prlnttnl  publiL-mloo  In  thin  or  ftny  lon-lffn country, 
brfun  hl«  Invention  or  dlBcOVfry  tlnrieoi,  or  more  thah  two  jeam 
prior  to  bid  J\ppll<-(Ltlon,  and  not  In  uublk  VRfi  »>P  on  ^nie  lur  morv  than 
two  yenrs  prior  tw  IiIm  apiill^fitlon,  unli^t^ii  tlie  same  l»  proreil  to  have 
bw(i  ftbandonH  :  mej  upon  pajniMt  of  tlie  feen  rwiulred  I>y  law.  and 
other  due  pro^'w^dlnns  hart,  obtain  ii  pnti^nt  tbcrelor." 

There  are  also  Btatutea  under  which  patents  for  tie8l«nB  or 
Bhaiiee  are  granted,  but  ae  design  patents  cover  ooly  tbe  ex- 
terior of  an  article,  and  have  no  relation  to  tbe  mechaulcal  con- 
Btruction  or  function  of  machlnee,  such  patents  will  not  be 
farther  nferred  to  In  this  article. 


hr^ 


Fit*,  11.— UlCOUUlN   UllTUH   Bltlfl'LK. 


THK  AI'hlJL'ATIiiN  OF  THE  LAW   TO  THE  MOTOB  VKBICLB. 

Frutn  tlje  abore  preacntatloit  of  the  law,  Et  will  be  seen  that 
an  Iroproveiiieoth  In  order  tn  he  patetitable  muBt  not  only  be 
new  and  usefu!,  hut  it  muat  in  law  amfiunt  to  what  la  termed 
mu  iawatkiu;  In  Olbft  worda,  a  device  mnet  have  retiulied  the 
exerclae  of  tbe  imagination  or  the  InventlTe  fatuity,  A  thing 
maybe  so  B.1miilethat  IE.  would  readily  occur  to  any  ekilled 
mecbnnlc,  and  hence  mere  mecbaulcal  skill  is  not  invention. 
Cun&lng  woTkmnnBblp  la  not  InveutJob;  merely  BiibBtltuting 
Iron  for  wood  or  one  material  tor  naotber  wlU  not  support  a 
patent,  except  tbe  Bubatltutlon  Involves  a  new  coaatruetion.or 
develops  new  uses  or  properties  ol  tbe  article.  To  construct  a 
device  on  a  larger  scale  Ib  not  Invention,  but  Is  a  tnatler  of 
degree  only.  Nurlsnu  Invention  brought  forward  wbeu  two 
devices  are  aggregated  Instead  ol  combined  to  proiluce  a  Joint 
reanlt.  To  IILuatrat^.  the  aggregation  of  a  washing  machine 
placed  upon  a  motor-vehicle  will  not  amount  to  a  patentable 
taventioQ,  even  If  tbe  waebing  machine  were  driven  by  tiie 
motor  o I  tbe  vehicle.  The  renaon  for  tbfa  la  ibat  a  waiblitg 
machtqe,  although  it  be  motinted  upon  &  vehicle,  produces  oulj 
its  usual  result.  DupticutioD  of  articles  te  not  irnveotian;  the 
aubetltutiun  of  obe  device  tor  another  ia  not  uBusliy  an  Enven- 
tioD,  although  It  tbe  Bubfltltuted  device  be  sufficiently  differeat 
lu  confltmction  and  operation  from  that  for  which  It  la  aubfltl- 
tutcd,  an  Invention  will  be  produced.  Hence,  ft  Is  seen  that  a 
new  combination  without  any  tiew  method  of  operation  is  not 
Invention.  It  la  not  patentable  to  uae  an  old  device  for  a  new 
purpose,  except  a  new  or  improved  result  la  thereby  brought 
about. 

THE  BBLUEN   PATENT. 

In  thla  connection.  It  may  be  well  to  refer  tu  tbe  claims 
recently  made  by  the  owneni  of  the  Selden  patent  (or  a  road 
engine,  granted  November  5.  1805.  Nu.  fi40,160.  Sold  patent 
purports  to  caver  broadly  all  gn^oliue  motor  veblcles  which 
use  a  compreBHluu  eugluc  end  a  friction  clutch.  The  broadest 
claim  of  Bald  pateLt  la  ae  foltows: 

Claim  1.—"  Tbe  cnmbloHtEnn  with  a  road  locomotive,  pro- 
vided wEtb  a  BUltnbte running  gcnrjnclurlti]!;?  h  propiWIing  wheel 
and  steering  mecbnnlBm.oF  a  Ibjcibl  hydrocarbon  gUM-englue 
of  the  conipn-BBbuj  type,  comijrlfiinif  one  or  more  power  cvlln- 
dere,  a  pultablf  Ilrmidfufl  receptiirle,  a  power  ebnft  connected 
with  and  arranged  tu  mn  rwsti  r  tbnn  the  propelling  wheel,  an 
Intermediate  clutch  or  dlsccinnettlng  device,  and  a  Bultablt;  car- 
rlcgL*  body  adapted  to  the  conveyance  of  peraons  or  goods, 
eubdtantlally  aadeacrJbed." 

Tbe  drawing  of  ihiB  patent  showB  a  common  four-wheeled 
running  gear,  wltb  a  wagon  body  above  It.  Its  front  tnicit  bsi 
a  large  Qfth  wbet-l,  wbereby  the  front  axle  and  wheels  may 
Bwlvel  on  the  wagon  body, and  tbe  steering  Ib  accompliehed  bj 
a  rack  and  ptnlon,  lia  engine  or  motor  Is  carried  by  tbe  front 
truck  and  bwItcIb  therewith,  Tbe  Iront  wheels  are  used  ss 
drivers,  In  nddLtlon  to  tbtif  function  of  etecring. and  tbe  power 
la  transmitted  to  the  ^aid  wheels  by  means  of  common  gearing, 
with  a  clutch  or  dlaeoDuecting  device,  arranged  to  allow  the 
engine  to  rtm  wtthout  moving  the  vebleltt.  There  are  minor 
details  of  tusu^clent  importance  to  be  mentioned  Fnrther. 

It  Ib  clearly  evident  that  tbe  broad  claim  of  the  SeUlen  patent 
should  never  have  bwn  granted  by  the  CominlBslooer  of  Pa- 
tents, InnHmuch  as  It  clearly  uppenre  that  said  broad  claim 
Involvee  nothing  patentable.  The  reasous  lor  thiB  coDclualoil 
are'  aft  follows: 

First:  Its  combination  of  tbe  engine  with  the  motor-rehlcle 
and  the  trictlon  clutch  or  illBconuectlng  device  did  not  amount 
to  InveDtion. 

Second:  It  would  readily  have  o<-ciirred  to  a  skilled  gas 
engine  mechanic,  aud  Involved  mere  mechanical  skill. 

Tilled:  It  merely  Hubatltuttd  one  form  ol  engine  for  another. 
Inasmuch  aa  tbe  eteam  engine  bad  iHvn  applied  to  motnr  vebl- 
cleofutly  flfly  years  prior  to  1M70,  h  bleb  hitter  was  the  ywir 
In  which  Seldcn  appliwl  for  his  patent.  Furthermore,  even  a 
gas  engine  bad    bt-eti   u|  plied  to  drWe  a  vehicle  a  number  uf 
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jears  prior  to  1879,  and  a  clutch  wos  meile  uhc  of  ullsnb- 
BtButiall^  \n  tb«  tDdJjiier  ebowQ  by  Seld^n,  nltb  tbe  excep- 
tion that  tbti  engJue  was  not  of  thecumpreBHlon  type.  Hut  it 
Jfl  clear  that  the  m&w  aubtitltutlon  of  oue  lorm  of  motor  fur  an- 
other dlii  Dot  amount  to  liiTeotlon. 

Ftfurtt]:  Tbe  eiiglup  ahown  in  the  S«ldea  ttateat  ia  laoptrit' 
tlveUtr  tbe  reaeon  tbai  it  hua  do  flywljwl.uml  tUla  Bwma  to  be 
A  very  Tltfil  delect,  iDaJtDut'baeJt  U  uODiiuou  knuwiedge  among 
uiani)ftictur«rs  of  (fasullae  euj^lura  Cbat  they  will  not  operate 
wjthiriit  n  fl^'tvtie&l  uajnas  thf  number  oC  cji'lliidcra  begreutlj^ 
liicreaBed  aud  tbelr  crankB  arrange  at  rarlous  ao^tea  relative 
to  eacb  ot])«r. 

We  have  alrvad}-  aeeu  at  tbe  b«glaolDg  of  this  ariieLe  that  a 
pute.it  Ih  u  cuntrAct  biUvri,'en  tbe  OovBruni^ut  uu  th»  oue  band 
and  tbtr  inreiitor  OQ  the  otbt^r.  wlicreby^  lu  coDtLderntJOD  of 
bini  riill>'  iiud  freely  cIlFcloalDg  a.  ueeful  and  operativt  iuveatluti, 
by  mejiaB  ot  cum]ilet«  drawiug'saud  spetifScatiou,  tliii  putdlc 
Biiiy  rroely  make  use  of  bl«  Invt-ntlon  ftlttr  liiu  itnti^oi  esplrt'H. 
Tbe  Relden  eiigloe  Ih  ltiOi>eratlve  Tot  tbt;  reflfion  above  etated, 
and.  tlicreJore  the  toTentorhaH  fall*<l  lo  (ultHlhiBeoQirjiLt  with 
tb>^<ioverQraeat.ln  bu  fur  as  Lie  broad  claim  lscoiic«rii'ed;  and, 
tberrfoK,  Bfild  claim  Is  voEd  and  of  do  force  or  f^ect.  and  th? 
public  now  have  a  perCfict  rlgbtto  oiauntacture  aU(t  sell  uotoi-- 
Tehlilea  wblcb  bave  embodied  la  tliem  a  runiiliiK  Ke^r.awngou 
biidy.  a  gaeoline  eog;lne.  a  filctloa  eiutcb,  suitable  gearing  far 
ctitiiiH^ting  tbe  cagtae  to  tb«  drlvluK  wb»>lB,  aud  aay  Buitat>le 
Btwrliig  tnwbanlBm  upiiu  whirbthe  pateiittlf  any  )  tiaS  >^.xplr^d, 

Tli«  I'atcDt  omce  bas  lu  tbe  past  EBBu«d  rarloae  patentB  by 
nilBtake,  aad  which  bave  1>een  decbired  null  and  void  by  1  be 
cimitH  fur  variaus  waaonB.  To  llluatrate  tliiw  point,  tbe  couhb 
hdvi'  liel'l  that  an  Invention  Ib  n*»t  luvolvofj  in  mounting  an  ore 
Btutnp-aiill  ourollere^io  ait  to  eaBllj  move  tbe  mill  about  when 
de-HhiH).  { Hendy  v.  Golden  Ktate  and  Miners  Iran  Work^  U.  H. 
Supreme  Court,  Sa:  127  U.S.,  370.) 

It  Ib  not  Invention  to  H(Hily,  by  an  old  piechantcal  flprantje- 
mentor  ebatta  nnd  cOK-nbetflB,  tbe  power  of  an  engine  ana 
boat,  to  rotate  a  capstan  toBtead  ot  rotntlnga  wlndiaaaun 
land,  a*  bad  previously  been  done.  (Morris  t,  McMUUq.  1884, 
112  tl.  B..2-i4.> 

It  doee  not  reiinlre  Inventloa  to  apply  to  a  falling  machine 
an  old  Bhirting  device.     (Royei  v.  Roth,  iSSn.  182  D.  S.,  :£OL0 

A  steam  road  service  baa  Ju^t  l>e<ea  eatubllMbed  between 
Novara.  Italy,  nod  Rubblu,  similar  Bcrvlcea  between  other 
auiall  towoB  In  tbe  district  are  contemplated. 

The  MectianlC,  Whict  bAfl  beeci  ptlbUabed  for  30  yeara  past  by 
the  H,  P,  Smith  Machine  Co,,  hna  been  sold  by  tlieiu.  to  tbe 
Bmltlifllle  PublUhlng  Co.,  owing  to  the  preeBure  of  bualneSB 
having  lK¥ome  so  great  that  tbe  former  company  could  not 
uHurd  tbe  titne  re()ulred  to  continue  the  puhllcatlou.  Tlie  Brat 
number  of  Vol.  1,  under  the  new  management,  has  reached  ub, 
and  la  a  neat  and  creditable  pitice  of  book-making,  it  Is  In- 
taoded  na  a  review  o!  all  publleatEouB  ot  Interest  to  nood 
WorkerB, 

SOrXB  EXACTINa  TESTS. 

Governor  Shaw,  ot  Iowa,  baa  ordlered  a  (1,500  motor  car- 
riage nf  the  Clilcago  Motor  Vehicle  Co.  A  I^es  Molnea  paper 
thua  reportB  tbe  tealB  which  preceded  the  placing  of  the  order: 

For  the  beneflt  of  the  (joremor,  th«  factory  hands  placed  a 
block  of  wood  a  foot  8f|nare  clot«e  to  tba  hind  wheel  of  tbe 
autorunbile.  then  Btarted  the  enj£ineB  elowly.  Tbe  vehicle 
mounted  tbe  ubiitrui'tbm  en-Lly,anf]  croealng  U,  pHaaerl  dnwti 
ou  tbe  other  Hi'le  without  a  Jar.  An  e^g  w»h  pifi(!ed  besldt*  the 
lock,  and  tbe  throttle  once  more  opened^  The  vehicle  paBoeti 
Over  the  lock,  a  nd  the  wheel  was  lo  wered  to  a  point  where  the 
eheli  o[  the  egg  was  cracked,  anJ  without  touching  the  Moor, 
the  wheel  w&i  again  raiaed  aud  niadt^  to  aBsunie  tbe  posltl^Ut 
Irom  which  It  started.  At  the  conclusion  of  these  experimeatB, 
tbe  GuTeru or  ordered  a  carriage  built. 


A  DELIGHTFUL  TRIP  tN  AN    AUTOnOBILE. 

Ithaca,  N'.  V.,  July  27. 
Editor  HoriKEL,EBa  Aoe; 

At  1  p.  m.,  Saturday,  June  16^  tbe  Hon.  £.  0.  tStewart  and 
mje^'lf  In  my  Wlnton  motor  cnrrlage  started  ^nm  Ithaca  nn  a 
journey  Kast.  We  were  accompanied  by  Samuel  Howe,  of  Cur- 
Detl  L*Q]yers)ty.  aud  bla friend,  f^.M.  Vanclala,  Jr.,lntbeforpi«r'B 
WIritoa  L-arrlflge. 

OnrltrstBtop  wna  at  Cortland,  S2  miles  dlBtant,  which  we 
reached  In  an  hour  and  a  half.  We  found  the  roada  In  fair  con- 
dition, but  paaeed  through  a  very  billy  country,  sume  of  the 
grades  taxlnK  our  atito«  to  tbeJr  utmost.  At  CurtlaDd  we 
Mtiipped  to  oil  ourcnachluea.andput  In  a  freafa  «uppi.v  of  water. 

Uetween  Cortland  and  Tru.^ton,  we  met  with  our  oujy  mis* 
hap  on  the  trip.  As  we  rounded  a  curve  about  three  mllcB  this 
side  of  TruxtoD,  we  came  |u  sight  of  a  carriage  i:!QntaluiDg  a 
woman  and  child  about  one-elKlith  oF  a  mile  dlslnnt.  Tbe 
woman  l.>ecaine  very  much  eicited  and  rattled  utour  appear- 
ance, and  relntd  the  old  family  hors«  around  iu  gre^at  haate, 
HpUKng  b»TS«-dr  and  grandchild  Into  tbe  ditch.  The  top  of  tbe 
buggy  Btruck  the  fence  aud  rebounded  bade  on  to  Its  w  hi  ele, 
allovvlug  tbeold  horse  to  jog  away  dowD  the  road  out  of  algbt. 
Tbe  ditch  being  about  tliree  feel  deep,  the  sudden  disappear- 
ance ol  tbe  woman  nnd  child  made  our  hearts  palpitate  In  a 
rather  uupleasunt  manner.  On  riding  up,  we  were  greatly 
relieved  to  find  that  they  were  nut  aerluusly  iujured.  After 
gathering  up  the  lady*M  eflects.  I  took  berlnto  tbe  auto  beeide 
me,  and  the  Senator  waa  jileikBed  to  piny  footman  for  a  mile  or 
BO.  Mr.  Hone,  who  wbb  about  a  mile  In  the  rear  at  tbe  time 
of  tbe  tnlflhap.cnnie  Up  and  took  charge  of  the  girl,  and  w^e  pro- 
ceeded on  our  Journey,  At  a  farm  hoase,  about  two  mliee  below, 
wt;fuuud  the  family  borsr  and  buggy  In  posacasiou  of  the 
owner  of  the  place^  aud  on  our  nearer  approach  (be  borse 
showetl  no  fear  of  tbe  machlneB,  which  convinced  ua  that  the 
woman  was  at  lanlt  for  the  accident  rather  than  tbe  horse. 
We  found  that  abe  was  some  five  miles  from  her  brother's, 
whom  she  was  on  the  way  to  visit,  and  as  she  was  somewhat 
uervouH  from  the  ahaklug-up,  we  euggested  that  they  remain 
at  TrUXtOn  over  idght,  aud  coutiuue  tbe  Journey  the  next  day. 
We  employed  Mr.  Farmer  to  drive  the  horse  to  tbe  hotel  at 
Truston.  and  we  delivered  our  pasMiDgera  at  tbe  same  deetlna- 
tloD.  After  eicpreBBlng  our  regrets  lor  theaccldent,  and  settling 
for  their  entertslnmeiit  nutll  mondiig,  we  continued  our  Jour- 
ney to  UelJuyter,  eoroe  ten  mllea  away*  where  we  took  aupper. 
At  tbla  p<i|ntSetiHtnr  Stewart  returned  to  Ithaca,  aud  my  son 
Edward,  who  bad  come  up  by  train.  Joined  us.  We  pushed  oa 
to  Caaenovta,  17  miles  away,  to  tdpeud  the  night,  making  a  mn 
of  )iO  mllee  lo  about  Ave  and  one-half  hunrs,  which  we  tbouKbt 
very  good. taking  Into  eouBlderstlun  the  condition  of  the  roads 
and  the  billy  country  we  paHBe<l  through. 

At  9  o'clock  the  next  moruing  we  left  Caxenovfa  for  Richfield 
Springs,  pBBslDg  over  eome  of  the  poorest  roads  encountered 
oa  our  journey.  The  furaiers.  aulortunately  for  us.  hud  bc«n 
working  them,  plowing  as  they  do  along  the  ditchea  and 
throwing  the  Bods  Into  the  middle  of  tbe  road;  and  it  wbh 
bump,  bump,  bump  from  0  a.m.  until  3:30  p.  ni,  aad  both 
Mr.  Howt  and  niyeelf  were  relieved  to  reach  RlcbSeld  aprlngs 
without  any  breakdown.  This  Is  what  Is  called  the  oJd  Cherry 
Valley,  turapihe,  and  la  taking  thte  road  Instead  ot  going  Irom 
Casenovla  north  to  Syracuse,  and  so  OD  dowD  the  Mohowk 
Vuliey  w^e  Biitecte*!  to  save  abont  twenty   mll«>a.    Yon  can  rvet 
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aesurMl  thai  after  that  daj>  enperlenfe  wf  mjiilB  up  our  iiiUidJ 
ihHt  we  would  give  the  Cherry  Vttllejr  turuplke  a  wide  birth  In 
the  future,     ATter  tea  we  consulterl  our  mupB   flml  dwMeil  to 
toave  thU  route  nrni   f^o   to    Fort    PItilo,  and   an  cjii  dowD   the 
Mohiiwk  Valley  to  Albany.    W'e  bad  h  reJrf.'shlng  nlght'B  Bleep, 
arose  early*  gave  our  niachlnee  a  thoroii^Li  overhuulinK  ond 
clearilnK.breakfaBted  nt  6:30,  ajid  left  Rk-hfleld  Sprliijsft  ut  7:30 
for  Fort  Plain.    We  bail  a  dellghtrul  run  tbroiiEh  a  wltd  coun- 
iry,  over  good  roada,  to  Fort  Plain.    Prom  tbat  place  wecoo- 
tlDtied   OUT  way  down  the  valley  of   the  Mohawk  through 
Herkimer.    Uttle  Falls.  St.  JohnsvUK    Kouda    and    Schenetf- 
tfldy,  jurrivlnj?  at  Albany  about  5  o'clock   la   the  alterDooa, 
From  Fort  Plain  to  Schenectady  we  (ound  very  good  TUftda, 
beautiful  lariiiB  and  dne  eeonery.     It  was  very  amualoK  to  hare 
the  New  York  Central  trains  ^o  by  UB,  tbe  eng:lnem  aalutlng  ua 
with  three  whlatles.    At  tlmea  we  would  come  up  with  freight 
tralOK,  nod  where  the  rtiiidfl    were  good  could  hold   oar  own 
wltli  tbem.  Id  places  J  tblnt  wetroveletl  atthe  rate  of  eighteen 
or  twenty  mllea  ivct  hour.    From  Schenectady  to  Albany,  17 
mfleB,  we  loHowed   the  old   turnpike  road,  whJcIi    waa  In  very 
bad  coDdlttnn.the  same  being  Id  places  (rum  alx  to  eight  inches 
deej.1,  wblch  neceaaltated  slow  proj«reBB.     lu   Albany  we  found 
vers  lenod  atcommodatlnuaat  the  Hotel  Ten  Eyck.   Mr.  Howe 
and  friend   having  decided   to    remain  la  Alb»oy  for  a  day  or 
two,  we  left  their  genial  company  Wednf^eday  a.  m.  at  20 
minutes  tu  5,  and   mad©  a  good  run    to    Fludeon,  40  milt^a  by 
the  route  we  took,  In  two  and  one-buir  hours.    At  HudBou  we 
slopped  for  breakfast  and  aat  down  tu  a  meal  St  for  the  gods, 
with  at'P^tl^*  whipfiefl  to  a  keen  edge  by  that  delightFu)  ride 
In  the  exhHaratlngalr  througli  tbe  root-hllla  of  iheCataklll^. 

l.e«Tlng  Hudson  at  9  a.  m.,  we  tms^aed  through  tbe  pretty 
Tlllagefl  of  BurdeUt  Mamirtuii,  Red  Hook,  Rhiuelieck,  BtaatB- 
Mirg  and  Hyde  Park  to  Poaghkeepele,  over  what  1  belliive  to 
be  the  ideal  road s;  of  America  for  autoDiobllln|Br.  t>ome  of  our 
fanteet  tlice  was  made  aver  these  roads,  aud  at  tltneu  wc 
attained  ttie  speed  of  22  mHea  per  hour  (or  short  d1atanct!B. 
The  run  from  HudHon  to  Poughkecpale  was  umde  In  :i  hours 
and  jyOmlouteB;  dlstauL-e  rOglist*red  on  ourcyclometcr  43  iidleB. 
Tue  vlewB  of  theCatsklllB  tr>»m  the  ea«t  aide  of  the  HudMOn  are 
BU|>erband  lung  to  be  remembered.  After  an  hour  and  a  bat' 
rest,  proper  attention  to  the  Inner  man  and  a  good  feed  ol  oil 
tij  the  iron  horse,  we  left  PoughkeepHLe,  parsing  through  Kltih- 
klll,  cllmblDK  the  n]r>untaln8  between  Oarrlsun  and  Poek^kil^ 
In  guud  ahnpe,  and  arriving  al  Slug  KItix  at  ri  p.  m.,  making  a 
day'fl  run  of  12.1  mllea.  After  stopping  over  a  day  with  frlenda 
at  Slug  Sing,  we  made  tbe  run  of  17  miles  Co  Greenwich,  Conn.* 
by  way  ot  Tarrytown,  White  Plalu«  and  Port  Cheater.  In  an 
hoar  anil  a  i^uarter. 

Oor  return  waa  over  the  annie  route  to  Albany,  from  Albany 
to  Saratoga  Sprlogs.  Saratoga  Rpriugs  to  Anisterclam,  and 
■n  np  the  Mohawk  Valley  to  Syracuse,  and  from  there  to 
Ithaca.  DiBtance  covered,  4S0  tnllea  frott)  Oreetiwlcb.  This 
ended  one  >of  tbe  moBL  dellghttul  tripH  It  has  ever  lieeu  my 
pleaaure  to  take.  Geo.  F.  Foutc. 


A  SUOOE5TIONTO  THE  OWNERS  OF  SMALLER 
SIZE  D     DION   MOTORS. 

Thade  Ctou-Bouton  Motorette  Company,  of  STIh  street  and 
('hnrtb  I-ane,  Urooklyn,  N.  V,  liinnufiicturera  of  the  de  Dloii- 
Xlouton  motora,  Ul]<ler  license  from  the  de  l^lou-Bouton  Com- 
finiiy  iif  Franci^,  tell  us  they  have  In  stock  tiuite  a  number  of 
pnrts  f'T  chflnging  over  any  of  the  small  s{£e  {1%  h.  p, )  alr- 
cniiled  motors  tn  2f4  h.  p. 

All  that  Ih  necesaary  la  a  new  cylinder,  plittoli  and  cylinder 
bend  with  valres. 

ThidexckrtTigp  la  made  by  the  de  l»]on-Bouton  Motorette 
Company  at  a  very  niodernle  prlre.  andany  who  Imvf  tricydca 
or  qnarlrlclea  with  Ihese  Hriiall  motors  wnnid  do  well  U>  com- 
municate with  the  Mittnrt^tti*  ('ompany,  and  try  toarraugeto 
get  th**  [nirin  lo  enlarge  their  mottirH,  aa  the  rcBulta  flicy  could 
get  out  ol  their  inmhlues  ucmlil  rie  much  nmn.-  Hntlwrnctory  to 
tl)t«m  in  the  (<ervl<'L*  they  would  get.  also  in  tlie  ability  tomouiit 
stoeper  grndes  than  tliey  could  hurctolore  climb. 


THE  noTOR  VEHICLE  CONGRESS  IN  PARIS. 

Bulidersot  mecbanlcnlly-propclled  road  carriages  are  bo  much 
Id  the  habit  o:f  making  exaggerated  claims  for  theJr  vehicles, 
whk-h  are  rarely,  If  ever,  warrantutl  by  actual  esperleace,  that 
thoae  tiutHldti  the  Industry  may  have  aome  reaaon  for  expreea- 
Ing  doubt  aa  to  whether  tbo  motorcar  In  Its  present  stage  Ib 
capable  of  giving  etjtire  Batlefnctlon.    DeBpitu  the  accumulated 
cipericnceof  inakera  and  uBers,  and  the  tilalsani  experiments 
which  huvebeeti  earrled  out  during  the  past  flreor  sis  years 
theie  Is  Bllll  very  little  known  about  the  theoiT  ol  tbe  motor 
car.  Aa  the  Ludustpy  la  a  new  ooe,  and  baa  given  rise  to  entirely 
new  problems,  prirgreaEt  tias  ne^-esaarlly  been  extremely  alow, 
but  It  was  BU])paaed  to  baveoow  reached  a  point  when  makers 
would  at  least  And   thumiBelveB  no    loDger  groping  In  expert- 
[ueatnC  datkiitas,  and  woidd  havebeenubfe  to  lay  down  de^olta 
rules  for  gu)dauc;e  In  the  niHDuIacture  of  mechanical  carriages. 
It  waa  hoped  that  the  flrBtinterniiHuunl  congress  held  In  Porla 
laat  wttk  would  tare  re|>orted  satlarnctorlly  upon  the  condi- 
tion of  tbe  motor  car,  and   have  given  Bome  Indication  of  the 
lines  ou  whk'b  ft  would   undergo  a  rapid   devn*kppi)ieat  In    tbe 
future.    Unfortunately,  these  expectations  are  far  from  being 
ustlQed.    At  tbe  Inaugural   me<'tiTig  In  tbe  J'alala  de  Congr^s, 
tbe  i'reBlik<^ut,  M.  G.  ForeatCer.  confesaed  that  aa  lnBi>et?tiou  of 
tbe  motor  cats  la  the  Fxhlbltlou  nliuwed  him  that  Ihc  Congress 
would  bave  plenty  ol  work  to  do  lu  order  to  put  makers  In  tbe 
right  way  of  turning  out  aatlefactory  vehicles.    He  evidently 
believed  tbat  wledom  lay  la  the  multitude  of  couuclllors,  bnt 
when  the  members  of  the  Congresa  be'gan  to  tackle  the  various 
queBtlona  submitted  to  them,  they  found  that  they  knew  less 
about  the  matter  than  thf>  niakora  themaelves.    M.  Forestler 
touched  the  apot  when  hu  aald  that  tbe  Ideal  motor  car  must 
be  simple  and  cheap,  and  nil  the  parts  marie  to  template,  so 
that  when  the  tourist  waa  oD  tbe  rnad  he  wuuld  be  sure  of 
fludlng  exchange  parla  at  tlie  nenreat  bicycle  or  motor  car 
agency.     At  pre*eut  every    motor  car  Is  made  up  of  patented 
parts,  aud  builders  seek  to  render  their  respective  vehicles  as 
eiclualve  as  posatble.    11  the  meL-hank-al  carriage  Is  tu  becotne 
popular,  all  these  patent  devlcea  must  give  way  to  u  Biinple 
motor  aad  elm  pie  transmlaelon  gear,  but  It  is  to  be  feared  that, 
while  manufacturers  try  to  protect  themaolvea  with  patents^ 
we  ahall  have  to  wait  a  long  while  (or  a  car  embodyEng  all  the 
eicmeuts  of  alimplicity- 

Aa  the  Congress  ooiy  beid  flveisUtlDga,  It  was  Imposalble  to 
dlflcuaa  fully  all  the  queatioua  eubmlited,but  tJCfertheleae  acou- 
siderable  amouut  of  work  was  gwt  through,  though  we  do  not 
think  that,  ou  the  whole.  It  la  likely  to  be  of  much  proQt  to  tbe 
Industry.  Thb  prouram  was  divided  Into  five  atictlona  as  fol- 
loTva: — .St«en),  internal  combuatlnn  and  oth+r  motors^  electric 
motora:  powt;r'trauenilBBlon  gearn^  uuderfrumes,  and  carriage 
work;  axles,  wheela,  nud  tires,  and  tractive  effort:  historical  * 
economl'i-al,  and  linCeruatLonal  questions.  Each  subjicct  was  In- 
troduced by  one  or  more  reporta  by  experts,  and  a  curloua  thing 
abouttliem  wdsthe  r^ruaultjl  Ibeauthora  to  commit  themaetvea 
to  any  deflnlte  opinions.  The  various  problenia  were  merely 
touched  upon,  with  an  expression  of  regret  that  ao  trustwor- 
thy dnta  were  availahle  to  allow  of  tbeir  arriving  at  a  definite 
concluBlou.  Thia,  Indi'erl,  aums  up  tlie  whole  work  of  the  Con- 
grei'B.  Tbe  result  umst  bu  held  as  rather  discouraging,  In  view 
of  the  large  number  of  trials  that  have  been  carried  out  w!tb 
all  classes  of  motors  and  mechanical  vehide-s.  and  the  problems 
are.  Indeed,  ao  complex, and  have  to  be  regarded  from  bo  many 
different  atandpoluta.  that  it  la  extremely  dllflcult  to  arrive  at 
a  sullsfactory  coucluslun-    The  only  part  upon  w^hlch  the  Con- 
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jfr«i&  waa  prepared  to  commit  Itaetf  was  the  renrlcted  eroploy- 
ment  of  eteam  ^eaerators  for  motor  cars.  After  M.  Atnedfie 
Boll^  bud  teaA  bis  report  on  iitftirai  bollcra,  tht*  Secretary. 
Comte  tie  Chaaartuup  L.au bat,  presented  a  motion  [□  favor  of 
recommendlpg  rootor-car  builders  to  em  ploy  water-tube  boilers 
tor  beavj  tjteam  carfl,ab(i:  iaternnl  coinbuHtloneoglnea  for  ]Jg:ht 
vehlclea.  by  which  It  was  Implied  that  Ptea.m  wae  not  suitable 
for  email  veblcles.  Tbla  motion  waa  BtreDUUUily  opposed  by 
Major  Howard,  one  of  tb«  Americau  delegates,  wlio  said  that 
:2,(H)0  llRbt  eteam  4.:ar8  were  running  Iq  the  United  States,  and 
WBregirfnif  satisfactory  reenltBi  while  be  bad  just  tried  anew 
French  etcam  carriage,  nhLcli  waa  even  superior  to  thoee  built 
across  the  Atlantic.  TheCongreae  was  at  leng;Lb  induced  to  ac- 
cept Major  Howard's  amendment,  which  simply  recommended 
tbe  carrying  oat  of  an  Investigation  Into  the  respective  merits 
of  water  and  fire-tube  boilers;  but  they  carried  anotLer  motion, 
la  spite  ot  tbe  American  delegate's  protest^  condemning  the 
employment  of  aplrltoroth^r  liquid  fuel  for  flrinn  Pteam  boMerSt 
whichfby  mixing  with  air  at  Cbe  ordinary  temperatare,  would 
be  liable  to  cauBe  accidents.  There  was  no  discussion  whatever 
upOD  ateam  cnrs^  and  there  could  be  no  illusion  as  to  tbe  opin- 
ion of  the  majority  of  the  Conerese  Upon  this  form  of  motive 
power,  for  all  theattempts  which  have  been  made  lu  France  to 
ontnnlEe  public  services  of  stenm  cars  have  (ailed,  with  scarcely 
an  exception,  thouj^b  tbey  are  being  ftncceasFully  used  by  tbe 
military  authorities,  with  whom  the  questlou  of  cost  is  not,  cf 
coarse,  an  Important  matter.  The  difficulty  lies  la  carrjlng 
a  blf{  enougli  load  to  make  the  venture  pay,  slucc  In  districts 
which  are  not  aerved  by  the  ruilwoys,  the  traffic  is  usually 
very  restricted.  Amedfe  BolJ^  who  built  tbe  first  steam 
car  in  Fraace,  a  quarter  of  a  century  ago,  said  that  Ills  esperl- 
ence  had  been  thut  a  eteam  car  selling  at  l4,00Df.  coat  about 
15,000f.  lor  repairs,  and  at  tbe  end  nf  five  years  It  was  only 
at  for  tbe  Hcrapbeap. 

This  was  not  the  only  Illusion  whii'h  wae  dispelled  at  tbe 
Congress,  for  during  the  discussion  upon  electric  motors,  details 
were  given  as  to  the  results  of  tbe  trials  ol  accumulators  car- 
ried out  by  tbe  Automobile  Club  de  P'rnnce  last  year.  These 
reports  were  altogether  disappointing.  Only  one  of  tbe  bat- 
teries was  said  to  have  given  anything  like  K<jod  results,  and 
all  the  others  en  tirely  failed  to  fulfil  the  conditloas  oF  the  t  rials. 
Count  Kalowratfeaid  that  the  foreign  delegates  were  greatly 
disappointed,  since  the  Irlals  did  not  tell  them  what  they 
wanted  to  know — tbatls  to  say,  wliatwas  the  lightest  battery 
In  relatluu  to  tbe  cAiiaclty.  The  dlecusBion  was  carried  on 
almost  entirely  by  the  Foreign  delegates,  who  urged  tliot  a  dis- 
tinction should  be  made  between  heavy  and  light  batteries — 
that  is  to  say,  those  weighing  ItiO  kilos,  and  Ho  kilos,  respec- 
tively— and  that  each  should  be  submitted  toa  different  regime 
of  discharge,  as  it  was  obviously  unfair  to  teat  the  lighter  bat- 
teries under  the  same  conditions  as  tbe  heavy.  It  was  decided 
that  In  future  trials  this  eboald  be  done.  The  diecuBslon  then 
turned  itpun  tbeadvfeabllity  of  employing  heavy  batteries  with 
greater  durability  for  town  Vehicles  and  light  batteries  for 
touring  cars,  and  a  recomcnendattonln  favor  of  tbls  distinction 
was  adopted.  (>u  the  wbcde,  however,  It  was  evident  that  the 
Congress  was  not  sal IsQed  with  the  adnptalitllty  of  tbe  exist- 
ing types  of  accumulators  tor  road  carriages,  and  It  did  oat 
seem  to  look  forward  wJtli  much  confidence  to  tbe  carrying 
out  ijf  Improvements  which  would  increase  their  capacity  and 
durability.  With  regard  to  transmlselons,  undcrframes,  and 
carriage  work,  there  was  nothing  new.  with  the  exception  oF  a 
pneumatic  tranemlsslDn.  described  by  H.  Crouan.  whicl)  Is  ol 
very  Ingenious  construction.  For  each  speed  he  has  two  spur 
wheels  la  contact,  one  of  them  running  loose,  and  this  lot}se 
wheel  is  placed  betweN?n  two  disc*,  one  of  which  Is  flied  and  the 
other  moves  on  tbesiiaFt  Irmgltudin^lly.  Tlie  laiti-r  disc  ttt  eep- 
arated  from  another  by  a  space  of  about  hnlC  a  m111lmetre,cnn- 
taEning  ft  leather  disc  lei  Into  a  grooved  face,  Above  one  uf  Ihe 
combustion  L-liamhcrsof  themntorls  a  valve  admitting  the 
gases  Into  a  ^mnil  receptacle,  which  cammaidtMitea  wlih  the 


hollow  shaft  carrying  the  discs  and  loose  wheel.  With  each 
explosion  In  the  motor,  gas  enters  the  receptacle  until  It  Is  at 
tbe  same  pressure  as  In  the  cylinder,  and  when  this  equlllbriam 
Is  established  no  more  gas  can  enter.  To  operate  the  gear,  tbe 
compressed  gas  In  the  receptacle  Is  admitted  Into  the  hollow 
shaft  and  pressea  ihe  leather  dlac  outwards  against  tbe  disc 
with  a  horlEontal  movement,  which  In  Its  turn  preaeee  against 
the  loose  wheel,  with  the  result  that  It  becomes  fixed.  A  sepa> 
rate  arrangement  Is  needed  for  each  speed.  This,  o|  course, 
complicates  the  mechanism,  but  it  has  the  advantage  of  chang- 
ing the  speed  without  any  shoctis  or  Jarring^  and  owing  to  the 
considerable  pressure  brought  to  bear  upon  the  loose  spor 
wheels,  ita  action  la  aatd  to  be  lustantaaeous  and  uDfallIng* 

TheditKculty  of  getting  trustworthy  dnta  wltb  reapect  to 
the  working  cost  of  motorcars,  wasseen  in  tbereport  presented 
by  M.  Ferlas^,  who  went  to  every  pcissible  source  of  Inlorma- 
tlou;  bnt  while  aome  makcra  refused  to  tell  blm  what  he 
wanted,  others  gave  Information  in  so  many  different  ways 
that  the  reaults  could  only  be  arrived  at  more  or  less  npprozl- 
mately.  He  concluded,  however,  that  a  service  of  steum  cars 
ought  to  be  worked  at  a  proflt,  but  M.Forestler,  who  has  con- 
ducted all  the  heavy  car  trials  held  In  France,  said  that  the 
figures  were  too  optimistic,  and  that  they  conld  not  get  over 
the  fact  that  the  steam  car  wonld  never  tie  so  economical  as 
the  draught  horse,  which  waa  Capable  of  doing  5„000  timca 
Its  weight  In  work  In  the  course  of  a  day.  This  expression  of 
opinion  was  another  surprise  for  a  good  many  memberft  of  the 
Congress,  who  were  under  the  Impression  that  the  steam  car 
was  going  to  suppress  the  horse  fur  draught  purposes.  In 
tpeaklDg  of  steam  carf,  M.  Forestler  alluded  chiefly  to  the 
types  of  vehicle*  constructed  In  France  for  carrying  a  load  of 
one  or  two  tons,  f^omn  Interesting  data  were  also  afforded  In 
the  reports  and  discuBslous  upon  the  tractive  and  other  eHorts 
to  which  motor  cars  are  subjected,  but  here  again,  there  was  a 
very  wide  diversity  of  opinion;  tor  while  some  condemned  ball 
and  roller  bearings  lor  the  heavier  cars,  others  favored  them, 
though,  on  the  whole,  It  was  held  that  experlmeats  had  shown 
that  lor  heavy  cars  there  was  little  advantage  to  be  galne^l  by 
using  ball  or  roller  bearinga  on  the  wheels.  The  dlCflcuUy  lay 
chielly  In  keeping  a  perfectallgnmeut  of  the  bearings  when  sup- 
porting a  heavy  toad,  and  when  tbe  bearings  were  at  fault, 
they  not  only  lost  their  efficiency,  but  were  a  source  ol  serlons 
danger.  Ano'.her  Interesting  question  was  raised  by  M.  Fores- 
tier,  who  said  that  there  wub  a  disadvantage  Sn  nstng  very 
broad  tires  nn  motor  cars.  Broad  tires  had  the  advantage  ot 
reducing  resistance,  due  to  compreseton  on  tbe  road,  but  tbla 
advantage  was  lost  through  the  friction  of  the  outsldes  of  tbe 
tire  when  turning.  It  was  therefore  desirable  to  employ  tlrea 
of  moderate  width.  The  Congress  concluded  Its  sittings  by 
making  a  series  oF  recommendations,  which  would  be  reported 
upon  and  discusaed  at  a  futnrecongresis.  The  Parle  Committee 
was  charged  with  the  task  of  preparing  these  reports,  nud 
fixing  the  date  of  the  ne«t  meeting.— 7'he  En^Dter. 


MOTOR  VEHICLE  FATALITY. 

Much  excitement  was  caused  at  Eenllworth'on  Monday  by  a 
motor-car  accident  which,  unbapptly,  terminated  fatally.  It 
apirearstbat  Harris  Ely.  of  Ulvcrsttme,  the  consulting  engln- 
eerto  the  North  Lonsdale  Cycle  Company  and  district  Inspector 
for  the  National  Telephone  Company,  had  purchased  a  motor- 
car from  Allard  &.  Co.,  on  the  previous  Saturdny.  Be  started 
on  Monday  lor  his  first  toor,  intending  tn  go  to  Bristol.  He 
got  alongat  a  falrspeKJ  until  at  Kenllworlh  his  car  suddenly 
stopped  dead  for  an  instant,  rose  upon  Its  front  wheels,  and 
overturned  forwards,  dasldinr  tlie  unfortunate  gentleman  with 
great  force  to  the  ground.  Ills  comimnlun  immediately  rushed 
to  Mr.  Ely's  BKslslnnce,  as  did  several  people  who  were  In  the 
viclnl'y.nnd  heard  the  blaslnis  nojee  ol  the  overturned  car;  but 
thev  found   that  he   was  lying  dead,  with  the  lore  part  ol  hJs 
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bead  crushed  ia.  When  th«  police  righted  the  ear,  to  tlLk«  that 
H!oDg  88  well,  ttit'y  foDDd,  It  l8  aiated,  tbat  a  pin  wae  mlsBloK 
Irom  the  tt«eTliiK  gi'B.r  actuntlug-  nne  of  the  rr<mt  wbeela  of  the 
cur,  Vfbich  baif,  afpaKnll^.  tut-a»^  broadald^  od,  and  stopped 
the  cnr  dit^ad,  with  the  r^uU.  (if  cttUfHt'.  that  It  Inatantly  cap- 
Blsed.  Tl3«  edIbsIdk  pin.  It  la  turtber  stated,  waa  foanil  ij'lDg  Id 
be  road  near  a  cottage  a  Mttle  w aj  lurtberup  tbe  bill. 

At  the  loqQeet  held  on  Tuesday,  JalnM  Mont^utUi-ry,  Allard 
aud  Co.'BworkB'manaKer.  aald  he  wne  riding  oo  a  motor-cjcle 
Id  company  with  the  dM:ea8eil  on  tbe  car,  on  the  momlDp 
iir  tb«  aci-ld«nc.  He  hadeli>'Ce#xamlned  the  <'Br,  aud  LclleTedtbe 
(]ec!^a»ed  bad  putthe  low-speed  heltoolhe  motor  la  drMeQdlD]^ 
the  bilJ,  wbtcb  would  have  a  rhecklDg  eltect  upon  the  c^r. 
There  woa  alBo  &  pin  tn\aiilug  Irom  a  folat  oo  tbe  rod.  wblch 
cooii«-t0  tbe  two  ateerlii^  wheals.  Btth^r  of  those  mattere 
would  CAttee  tbe  accident,  and  wltn.»ea  could  not  aay  which. 
The  wUaeea  explained  to  the  farj  that  tbe  low-speed  bett,  U 
put  on,  would  aot  bb  n  brake  f>n  tbe  car,  nnd  chuck  It  tu  about 
Ave  mtles  an  bour,  no  matter  how  flteep  the  hl1l  was.  He  Hald 
he  wa?  coiiTlnced  that  tbla  wa«  the  coune  of  the  accident  uutU 
be  iaw  tbe  plo.  He  waa  of  opiDlon  that  the  deeeoKd  bad 
been  running  down  the  hill  with  hotb  belts  ofT,  and  at  the  time 
vf  the  accident  had  put  the  alow  belt  on.  He  tbou^cbt  It  waa 
probable  that  the  pin  which  caToe  out  bad  ba'*  aeveral  eevere 
wrenches  on  f^undaj,  when  tbe  derensefl  Wfti»  trj-lug  tbe  ear, 
and  Bwerved  the  eteerlng  oT  It  Bpveral  tlmeB  violently,  and  once 
ran  Into  tbe  bank  In  trylOE  to  turn  Jt  round.  Tbe  deceased 
bad  orerbauled  the  caroa  tbe  morDln^  when  he  started,  and 
wttnCn  considered  It  poealble  that  be  had  loosened  the  pin  Ih 
doing  so.  It  waa  poulhle  that  It  might  work  loose,  like  a|) 
Duta  and  holtj.  Mr.  Valt-nllne,  eonanltlngeiiglueer.  who  aald 
he  bad  owned  abd  driven  motar-vars^  gave  It  aa  bis  oploloa 
that  The  lose  ot  the  pin  and  tbe  treeing  ot  tbe  wheel  caused  the 
MUne  to  turn  outwards  and  lock,  with  tbe  reault  that  the 
steering  bar  went  among  the  apukes  and  tbe  ear  overturned, 
the  whole  we%bC  of  the  machlutiry  beln^  In  froat.  Tbe  Jury 
found  that  death  waa  due  to  a  fracture  of  the  skull,  pro- 
dnceil  by  tbe  overturn Id^  ot  tbe  car,  which  the  loss  of  (he  pin 
from  the  steering  gear  caused. —  Tbe  Motor-Car  Jnuraal. 

A  French  raElwAy  engineer  receutly  returned  from  the  Paris 
Exposition  tu  Tunis,  where  he  Introduced  th«  Qrst  automobile 
ever  seen  In  that  corner  of  Africa.  During  tbe  luHt  years  the 
French  bare  ballt  more  tban  lour  hundred  mtlen  of  macada- 
mlKed  roade  In  TuaU,  and  many  new  roada  are  in  courwol 
construction.  Therefore,  tbe  roads  are  favorable  to  the  auto- 
mobile sport.  Hundreds  of  qatlved  followed  the  automobile 
when  It  paaaed  through  tbe  streete  of  Tuula. 


TMB  BLAKB  RADIATOR. 

On  page  18  of  The  HoB^eLGSB  Age  for  May   16  last   was 

mputloned  a  anl[|ue  water  radiator  made  b^   F,  C.  Blake,  o( 

FtHYeQMCOUi-t  Works.  Haniniersmltb,  Kng.    We  ahow  herewith 

Lttn  JlluBtratlon  of  a  aectlonul  this  radiator,  It  la  made  entlrelv 

fcof  copper.  In  tbe  form   of  a  tube,  with   six   wire  game  pipes 

■oJUered  to  Its  circumference. 


TUE    ltt.AKK    ftADIATllH, 


TRACTION   ENGINES  VS.  MOTOR  WAGONS  IN 
ENQLAND- 

The  raahorltj  of  traction  engines  that  bare  survived  oppo' 
Hitlon  and  attack  have  done  So  largely  because  they  have  been 
employed  on  a  ctase  of  work  that  It  la  almost  Impoftslble  to 
got  doni?  any  other  way.  Apart  from  agricultural  us'n,  which 
are  outatde  tbe  scope  of  our  Imiulry,  tbelr  application  la  to  tbe 
transporting  of  boilers  and  other  extraordinary  tralDC,  or  to 
the  touring  cara  vans  of  ahowmen,more  than  to  the  handling  of 
general  merchandise.  In  fact.  It  wuy  safelj  b«  asserted  that 
onl,"i,-  a  fraction  of  one  per  cent,  of  tbe  great  volume  of  traffic  In 
Ifancasblre  te  at  the  present  time  toqched  by  mechanical  puweF 
OH  comaion  roads.  Tnis  failure  on  tbe  part  of  the  Ho-ca1led 
*'  Hteani  borae"  to  benefit  trade  by  ImprOVlUg  and  cheapetdnc 
communication  Is  Bamet1ni«»  ueed  as  au  a  prioH  argument 
agalnet  tbe  tnodern  motor  wagon.  An  Intiuiry  Into  tbe  dltfer- 
eneefl  between  the  two  ayetems  Is  edsentlail  to  a  fair  conception 
of  tbe  posslblMtlce  of  road  transport  nnder  the  1896  « I>lght 
Locouiotlvee"  Act, 

Tbe  chief  reason  for  the  failure  of  the  traction  engine  la  tbat 
It  labors  Under  adverse  legislation,  wbli^h  allows  County 
CouDclla  and  certain  other  local  authorities  to  make  repressive 
hy-lawB.  Even  the  most  recent  Act  affecting  traction  engines, 
whieb  was  passed  less  than  two  yeara  ago,  retains,  among 
others,  clauses  having  tbe  following  algulflrance: 

(a)  Minimum  of  three  men  In  attendance. 

(b)  Speed  Dot  to  exceed  four  miles  per  hour  la  tbe  country, 
nor  halt  tbla  )□  towns. 

(e}  Open  Held  for  local  by-la ws  upob  brldgea,  blghwaye,  and 
times  of  working. 

Why  such  regulations?  They  are  tbe  sefiuetie  to  a  deepi-^rooted 
avemlon  to  the  appearance,  dimensions,  weight,  noise,  vibra- 
tion, amoke,  and  smell  of  tbe  early  traction  engfnea.  The  pres- 
ence of  these  ungainly  "old  crocks"  upon  our  roada  to-day  la 
deplored  by  other  owneraand  Qsera  of  traction  engines,  but  In 
coming  to  any  declaion  on  the  matter  we  must  deal  with 
things  aa  we  fflud  thera.  Most  modern  traction  engines  are  free 
from  many  of  the  reproachea  tbat  attach  to  those  which  date 
back  a  doEcn  years  or  more.  Moving  parts  are  caaed,  the 
general  design  la  Improved,  the  nolee  of  the  exhaust  Is  reduced 
by  compounding,  firing  aud  blowlng-ofI  ore  under  lietter  con- 
trol, and  spring  mounting  has  been  adopted  with  promising 
results-  Still  one  Is  compelled  to  admit  that  tbe  tractloa 
englue  la  uDpopular,  and  even  bated  both  In  town  aud  country, 
and  the  outcome  uf  this  old  prejudice  Is  tbat  the  user  to-day 
has  to  face  the  bard  logic  o1  local  by-laws,  which  practically 
throttle  any  scheme  for  tbe  conveyance  of  ordinary  mercbao- 
dlse.  at  popular  rates,  over  diatancee  of,  Bay,  thirty  to  forty 
Dulles.  For  Instance,  two  adjacent  authorltlescan,  by  adjusted 
time  regulations,  burabsolutely  the  pasaageof  traction  engluea 
bet  ween  points  exterior  to  their  own  arL^aa. 

Let  UB  suppose,  however,  that  the  dldlcultlea  of  obtalulng  a 
clear  way  can  Le  surmounted,  and  that  a  traction  engine  haul- 
ing three  truckH  cau  be  run  thirty  or  forty  mlleB  on  the  high- 
way without  molestation  or  harassing  eeplonage.  Tbe  point 
then  to  be  deteruiloed  is  whether  tbe  use  of  aucb  a  road  train 
Is  the  most  econouiical  method  of  conducting  tbe  transport  of 
general  mercbandlse.  It  might  be,  if  simpleconveyance  between 
two  polntH  nn'ant  tbe  completion  of  tbe  service.  But  the  lottda 
must  be  collected  at  one  end  and  delivered  at  tbe  other,  and 
this  ne<'Baeltatea  the  horsing  of  the  component  wagons  for  dls- 
tancee  or  eieveral  miles.  In  itlaQcbeater,  fur  example,  traction 
engines  may  not  travel  between  the  hours  ol  *J  a.  m.  aud  5 
p.  m.,  which  introducea  a  serious  terminal  dlfbculty,  and  one 
which  vitiates  tbe  economy  ot  haulage  from  Liverpool  by  at 
least  O.'td  per  ton  mile.  It  is  too  much  to  aasume  that  these 
legal  drnwbaL'ka  can  be  overcome  except  at  great  expense,,  and 
to  attempt  a  regular  service  of  traction  engines  under  the  Loco- 
motives' Acta  of  IRfll,  186.",  18 78,  and  iHitS  would  be  to 
accept  risks  Btifllclent  to  ndd  a  good  many  pence  per  too  mfle 
to  tbe  eosta  of  working. 
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Turning  now  to  tlie  propoenlB  Tor  roful  baiilaRe  b.v  motor 
ivagau  under  the  lSO*j  Aot,  a  more  pro nrilaing  slqte  of  iiffalrH 
exlsta.  WliAteFer  fltniccoral  !iD|>ro?fniei]tiB  have  been  effoct«l 
lo  iractlon  fdjclae  practice,  the  motor  wagon  poateasee  them 
In  H  greater  degree,  with  tJlo  added  ftdvatitflsea  ol  sttialleP 
welR^ht  HDd  tienter  dealgD  upan  lorry  linea.  Hut  tU«  vital  dltfer- 
CDLt  In  favor  of  tht;  motor  wngon  £»  Its  complete  ex^mpUan 
from  iueni  iDterrerence,  the  roads  o(  England  beliiR  eotitinu. 
ousiy  open  to  It  undtr  uoe  eet  ot  rvgtilatlotoe,  aod  no  lict'nsM 
are  required  for  vetilclea  used  exfluslvf^ly  for  goods'^  haulage, 
Pedanttc  oppdHttlon  la  ImpoeaLbie,  since  local  bodies  have  no 
power  to  make  n*trlctlve  by-tnws.  The  Local  Government 
Board  may,  on  the  apptiratioo  of  bti^t  loral  nnthnrlty,  lanuA 
epeclal  rpgulatloiia  for  tbe  district  In  queetlon,  but  the  onus  of 
proof  JM  opon  the  loeal  authority,  and  tiot  tipon  the  uwr  of  the 
motor  wagon — the  reverae  o(  what  la  low  In  respect  Of  the  Irnc- 
tloD  engine,  whlcli  can  be  proacrlbed  at  will.  The  choice  be- 
tween ttie  traction  miglne  and  the  motor  wagon  le  a  choice  be- 
tween H  Byetem  op«a  to  attack  frnm  many  <iaartere  and  n  Hya- 
tem  not  only  leiEnily  fr?e.  but  nooppoeed,  If  not  approved,  by 
popular  eentlment. 

In  converaatlon  with  a  promlncDt  rnllwayenglneerlaat  weeic 
upon  the  proeiterta  of  heavy  motor  trnlDc,  I  heard  some  Inter- 
BBtluK  criticisms,  Hln  two  principal  commente  w«re — (a)  that 
commercial  aucceaiB  wng  Impossible  on  commun  road«.  where 
the  rotlln^  reflJetoEice  is  sis  or  elg-ht  times  that  of  the  railway ; 
and  {b)  tbut  lO  attach  power  nnJ  labor  to  each  fteveo-ton 
tiDU  n]U8t  be  Inferior  In  economy  to  the  traction  eai;lDe.  The 
reply  will  be  found  to  my  notes  which  appeared  on  the  3d 
tDStant,  for  the  elimination  of  terminal  more  tbnti  compt^tiflatea 
for  tltv  heavier  outlay  In  the  iHrcctluug  nnmei)  In  (a)  and  (b), 
Aa  regard B  the  traction  engine,  I  have  dealt  wilh  It  above.,  A 
eeven-ton  unit  may  account  forblgher  powerand  Inbor  chargee 
per  tou,  but  Its  moLjIlity  in  ad-lmportHut.  Both  arguments 
agalnat  the  motor  wngon  muat  yield  to  the  twn  yean)'  experK 
ence  of  Messrs.  Fuller.  A  business  man  rlr>eH  not  concern  hlm* 
aelf  with  ratios  of  frirtlonal  realetnucf^a,  or  the  Incidence  of 
power  and  ]&bor  rhargea.  If  you  carry  hla  goods  below  the 
railway  rate>e,  he  will  give  you  hl»  trafUc. — Llvfrpoot  Journal 
ofCotamertn. 

AN  ACCIDENT   AT  T0UR5. 

On  Friday  last,  a  most  regrettable  automobile  accident 
occurred  In  the  neighborhood  of  Toura,  whereby  two  of  the 
four  Occupants  ol  the  car  lost  tlielr  lives,  and  a  third  auatained 
feerloue  Injorlefl,  The  mishap  took  place  at  an  early  hour  In 
the  morn  lug  on  the  Ambolse  road,  which,  at  the  oceoe  ol  the 
accident,  runa  by  the  side  of  the  river  Loire.  M.  Vandevelde,  a 
BelxlBQ  engineer,  at'compHEiled  by  bla  wife  and  a  fellow-coun- 
try tnaEj,  M.  le  Cointe  deTliulilBeyle,  were  traveling  lu  the  direc- 
tion ol  Tours,  when  suddenly  one  of  the  front  wheels  ol  the  car 
struck  H  large  block  of  stone,  which  had  1)er»nie  detached  from 
the  parapet  bordering  the  river,  and  lay  In  the  roadway.  The 
vehicle,  not  being  fitted  with  irreversible  steering  gear, 
swerved  violently  and  struck  the  parapet  with  great  force, 
OgatdSt  the  cnaulve  atonea  of  wbJch  th«  pASSengerfl  were 
thrown.  The  passers-by  at  once  ran  to  thf  unfortunate  trnv- 
eler'e  aaeleta Dee,  only  to  find  that  monalenr  and  madamehad 
been  killed  Inatantaneouflly.  M.  de  Thuldneyle, although  badly 
coDtuaed,  and  also  burnt  by  the  petrol,  which  eacaped  from  the 
broken  reaervolr  and.  was  Qred  by  the  burners.  Is  not  lu  any 
danger,  nnd  will  doubtleaa  hav«  qnltc  recovered  In  a  few  days. 
M.  Vandevehle's  servant,  who  was  aleo  In  the  car.  lortunatety 
escaped  with  only  a  lew  bruises,  as  his  fall  was  broken  by  the 
Awning  of  the  vehicle.  The  terrlblouccldent  ooc«  again  empbn- 
el»eH  the  Importance  of  fitting  every  vehicle  with  an  Irreversible 
steering  gear,  and  constnictors  will  da  well  to  study  this  cjugb- 
tlon  with  the  greatest  attention.— TAe^iVotor-CArJo'ii'sji/. 


TtiE  FRENCH  AUTOflOBlLE  CLUB'5  FETES. 

As  I  Stated  some  time  ago  in  theae  columns,  the  dales  origin- 
ally lelected  for  the  two  lAtea  given  by  the  Automobile  Club  of 
France,  In  honor  of  the  CommlaalouerB  of  the  ExbibHEon,  wer* 
July  IHth  and  19th,  but  by  reosoo  of  the  former  date  closblng 
with  the  visit  of  the  CommlBaloners  to  the  naval  maneuvres 
at  Cherbourg,  It  was  found  tiecMsnry  to  moke  a  change,  and 
the  fetes  tberelore  actually  took  place  on  Thursday*  the  Itnh, 
and  Saturday  the  21st  Instant.  These  featlvltle*  were  the 
more  noteworthy  on  account  of  the  new  theatre  being  uttllsed 
for  the  nrattlme.  Wllb  a  sealing  aceomraoclBtlon  for  HOO  per- 
sons, this  beautiful  fniHeis  the  most  recnarkable  of  all  the  mag- 
nificent rooms  In  the  club  house.  U  le  situated  on  the  flrut 
floor,  and  directly  above  the  garagt^  access  to  it  being  by  way 
of  the  member?"  dining  room,  or  by  a  new  stalreafe.  which 
mounts  from  the  courtyard.  The  theatre  consists  ol  a  ground 
floor  and  a  balcony,  the  seata  lu  every  part  of  the  house  being 
of  the  most  hnurluuB  character,  and  upholstered  In  yellow 
leather.  The  walla  and  celilnga  ar*  of  a  snowy  whiteness,  and 
carry  a  number  of  bas-reliefs,  dealing  with  automobllism.  The 
drop  curtain  la  ol  yellow  velvet,  and  handsome  curtains  of  the 
samt*  material  decorate  the  vaHoue  entroncea.  HandeomiB  as 
the  salte  Is  lu  the  daytime,  the  effect  by  night  Is  really  wonder^ 
fui,  (or  tbu  electric  light  Installation  Is  the  work  nf  an  artist. 
Hidden  away  behind  two  coruli-ea.  the  one  actually  In  thecell- 
Ing  and  the  other  almost  at  the  top  of  the  walls,  are  two  rows 
of  lights  running  entirely  round  the  hall,  giving  a  marveiousiy 
subdncd  light,  and  on«changHl  at  will  from  a  warm,  rich  rose 
to  a  golden  yellow.  I^rge  arc  lamps  ftfe  placed  against  the 
WQllH,  while  around  the  underside  of  the  balcony  are  arranged 
a  uuraber  of  dflrk-colored  lltthts,  which  give  a  wonderfully 
pretty  eUcct  to  the  appearance  of  the  theatre. 

On  Thursday  evening,  thEs  luetallntion  was  not  seen  to  ad- 
vantage, (oralmoat  immediately  after  the  numerous  company 
had  been  admitted  into  the  hall  the  light  failed  entirely,  and  It 
was  only  by  very  occasional  tlta  and  atari*  that  It  made  IiB 
reapiwja ranee.  Ab  the  vlsltofe  had  been  previously  warned  ol 
snch  a  poMalblllty,  no  panic  or  undue  eacltement  occurred,  and 
everybody  waited  patiently  for  further  developments.  Thew 
came  In  the  shape  of  an  assorted  collection  of  candles,  lamps, 
and  lanters.  gathered  together  from  every  part  o(  the  club 
house,  and  by  their  united  eitorts  eufflcient  light  was  thrown 
upon  the  stage  to  permit  of  the  program  t>elng  proceeded  with. 
By  way  of  lime  lights,  three  large  acetylene  lampB+  borrowed 
from  cars  in  thej?-rtrrt««,  were  utillKed.  and  tlie  sight  of  certolti 
well-known  club  men,  manipulnting  these  miniature  light  hou«<« 
from  the  bak-onj,  will  not  readily  be  forgotten.  This  conri*- 
temps  was  undoubtedly  very  annoying  lo  the  organixera  of 
the  ffite,  but  It  amused  the  audience  vastly,  and  but  few  left 
the  theatre  until  the  curtain  went  down  on  the  loat  number  of 
the  program  at  '2  o'clock  In  the  morning.  The  light  on  Satur- 
day evening  behaved  Itaelf,  however,  and  the  visitor*  were 
treated  to  a  delightful  solr^. 

Rejoicing  In  bright  and  tuneful  music  and  several  witty 
songs,  the  review  acored  a  great  aucceas,  M.  Lupine,  who  was 
himself  present,  being  especially  amnaed  by  the  bumoroua  cari* 
cature  ol  hie  creation— the  cyclist-policeman.  In  addition  to 
the  principal  members  of  theCluband  nearly  aiioftheCoromls- 
aion«re  ol  the  Ejchlbltlon,  there  were  also  present  the  Mah«Lra< 
jah  of  Kapurthnla,  Prlnctf  della  Rocca.  Cmntesse.  Cnhen 
d'Anvers,  Baronne  de  Bftlnay,  {■onitesse  A,  rfe  (Solstein,  Cora- 
tesfleCognurd.  Vlcomtesse  A.  de  Contadea.  Maniuls  de  Goovello 
Comte  de  NIon,  and  many  other  visitors  tou  numerous  to 
mention,— Tie  Idotor^Ciir  JourDsiK 


4 


The  Shah  of  Persln  has  ordered  a  Gardner-Serpollet  steam 
carriage  for  lilfi  [M^reniiH)  iift>. 


The  Prealdent  of  the  Bordeaux  AQtomobllc  Club  baa  been 
asked  bv  the  local  authorltlca  to  ap|>olnt  a  cummlltee  to  draw 
Ofi  reKulntlnns  lor  cycle  and  motor-car  traffic  In  tlie  itordeau^i 
iHatrict. 
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A  NEW  SELF-HARDENING   STEEL. 

The  Betlileliem  Stet'l  Co,  hua  Uir  Honie  ilm*  been  at  work  de- 
veloping a  now  proc^B  for  tr^ atiDu;  tool  stee-la,  with  a  rlow  to 
iDCrea^injf  the  output  of  thfir  mRehlae  Bhopa.  Althongh  their 
work  in  thla  dlrectloo  waaQrat  under  taken  Tor  tlietrowu  heneQt 
onlj.  yet  the  reflulta  obtained  tinve  been  «o  noteworthy  ae  to 
encoarag«  thetn  to  put  their  new  procoe^  im  tbti  market  for 
the  b«Denc  of  macbhieehopB  RenRrftll.r.  They  hnve  gken  oe  the 
following  partlctilara  of  the  reeultB  obtained,  which  our 
macblnlat  reiidere  will  rocogolze  to  be  remnrk«bte: 

THE    TAVLOR-WHITE    mOCEBB     OF    TliKATI.VIl    TOOL    STEEL. 

F.  W.  Taylor,  tii  the  r^oigaiiiEatlan  of  our  stop  metbitdfl, 
louucl  several  chnngee  Deceaaary,  the  moat  Important  of  which 
was  the  tllieoutlDuence  of  the  CDlacelbaaeouH  afliortmeiit  of 
tool  etetla  uaed  by  the  different  men  In  tbe  shop,  and  the  eatab- 
llshnierit  of  a  standard  and  uulforui  grad«  uf  tool  stiMtl,  the  uee 
of  which  would  be  eaforeed  upon  all  of  th&  men  regardleae  of 
their  preferpxices. 

A  epeclal  lathe  was  e&t  aelde  for  the  purpose  of  expeKitieitt- 
log  with  tool  eteelB  of  dtff<?rent  make«,  with  a  view  to  the  seLw- 
tloD  of  a  Btaudard  lor  use,  and  Boveral  plekcd  m^ii  were  eet  to 
Work  testing  the  relative  Dierlts,  nut  only  of  the  different  tool 
eteel»  thpo  in  the  shop,  but  of  all  brands  of  eaiabilahed  reputa- 
tion. In  the  claboTfltion  ot  these  teBte  the  se^rTlceBol  our 
Euglneer  of  Tests,  Maunael  White,  were  eullat'Cd. 

This  fqill  and  exhaustire  InTeetlgation  led  upto  the  diseovrry 
which,  cai^fnlly  studied  and  persistently  followed  up,  step  by 
«t^,  bai  resulted:  tii  the  remarkahle  development  which  cao  be 
BecD  la  our  tntkt^hlne  shop  at  the  pivseut  time. 

In  the  t«ats  of  these  various  makes  oF  tool  steels  over  200 
tons  of  aXmi  forgln^sbave  be«aeii  t  up  Into  turidDt^e  on  theecperl- 
uiental  Ifitbe,  and  It  Is  estimated  that  over  f  lUD.ono  ba»  been 
expended  Id  labor  and  material  uloue  lu  developing  tfa&  ptOCtiSS 
called  by  the  nnmes  of  f  he  dlacovfrers,  the  "  Taylor-White" 
proceas.  A  etlll  further  large^sum  has  been  Invested  In  the 
pat«atB  coTorlDg  the  process,  which  have  been  parchaKd  by 
the  Bethlehem  Steel  Co.  from  the  ioveniora. 

This  large  Invi^tment,  however^  baa  more  than  been  repaid 
In  the  last  year,  by  the  aaving  Em  labor,  cost  and  larger  output. 
The  Im'reoae  lo  cutting  spe&d  of  the  various  machine  tools 
throughout  the  machine  shop  has  entirely  reversed  the  in e- 
onality  of  balance  exlHtlog  two  years  ago,  so  that  the  capacity 
of  the  forge  has  had  to  be  largely  Increased  to  keep  pace  with 
the  rapidly  growing  efllctency  of  the  machine  shop. 

The  Introduction  t)[  this  process  for  the  treatment  of  our 
tools  hoi  enabled  us  to  speed  up  our  nuBln  tines  of  shaft  from 
00  to  STiO  revolutions,  and  furtber  i;hQnges  Iti  countershafca 
have  been  made  to  speed  up  Individual  tuscblDea,  which  has 
brought  about  the  largely  Increased  efficiency  In  our  mncbtne 
shop. 

In  order  that  the  rate  of  progress  might  be  observed,  records 
roin  time  to  time  were  rnade  of  the  average  amount  Ol  tnetul 
cut  per  hour  per  tool  throughout  the  shop.  The  table  ehowe 
the  Increase  In  efllcleoey  made  up  to  Jajiaary  of  tble  year. 
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The  virtueof  the^Taylor-Whlte"  process,  which  weare  using 
for  the  treatment  Of  oUr  tools.  Is  that  It  gives  to  the  etcel  the 
very  valiialjle  and  exceptional  property  of  retaining  a  high 
degrep  of  hardness  when  heated  to  a  vlj^lbli^  red  heat.  It  la 
poMlble  n  Ith  one  of  thes?  tools  to  cut  «teel  at  a  spe^l  «o  greot 
as  to  beat  np  the  point  of  the  tool  to  redness,  and  have  It  con- 
tinue to  cut  tor  severnl  minutes  at  thin  speed. leaving  an  nnusu* 


ally  smooth  Qntsh  on  the  work,  as  well  as  cattlttg  accurately 
tu  Btze.  The  ad  vantage  in  leaviofi  a  smooth  roughing  cut,  and 
of  having  the  work  accurately  Ui  size,  will  be  readily  appreci- 
ated, as  it  materlaliy  lef^Bens  the  work  of  flulabing, 

The  practical  speeds  ut  which  theae  tools  will  runhosbMn 
found  to  be  |rom  two  to  lour  times  that  of  any  steels  which  we 
hare  ejciterlmented  with,  and  we  have  endeavored  to  obtain 
the  best  In  the  market. 

The  effect  ol  the  "  Taylor-Whlte"  pro^-eap.  which  ts  applied 
after  th«  tool  tias  been  d reused  or  machined  to  ehape,  pene- 
trates to  the  center  of  the  steel,  even  In  the  largest  tools  we 
have  ever  treated,  i.  e.,  four  Inches  fijuareF- 

.ilthough  all  of  the  standard  brands  ol  sell-hardening  steel, 
which  have  been  eiperlmeated  with,  are  improved  to  a  more 
or  less  extent  by  the  treatment,  It  Is  preferred  to  use  n  steel  of 
Bp«;la]  composition,  In  order  to  get  the  greatest  uniformity  and 
ruHxIruum  results. 

This  special  steel  forgeasomucb  more  readily  than  the  general 
nin  of  aelf-hardenlng  steels,  tiiat  tools  of  difficult  shapes  may 
be  easily  made  Up. 

We  have  alno  discovered  a  simple  and  compnratively  rapid 
method  ol  annealing  oar  special  steel,  ijy  which  tools  may  be 
easily  machiued  to  BbHi>e,  making  Lt  applicable  to  twist  drills, 
chasers.  Inserted  cutters,  etc.,  which  bare  heretofore  not  been 
made  from  self-hardening  steel. 

A  very  Important  feature  resulting  from  the  uee  of  this  pro* 
cesJi  Is  tbot  the  tools  are  extremely  uniform  In  qutilEty,  so  that 
work  on  which  they  are  used  can  be  regularly  performed  at  the 
maximum  rate  of  speed.  The  variation  In  the  ciual[ty  of  these 
tools  docs  not  run  over  5  per  cent.,  which  insures  a  much 
greater  degree  of  uniformity  than  Is  attained  in  any  other 
tool  that  we  hnow  of,  whether  made  either  ol  ti'inpered  or 
any  air-hardenfng  steel.  With  uniform  tools,  the  piecework 
system  can  be  roost  efliclently  ueetl^as  the  piece  rate  must 
always  hi!  based,  not  on  the  averagccuttlng  speed  of  the  tools., 
but  on  the  speed  of  the  wort^t  tonl  In  use. 

A  great  advantage  In  Che  use  ol  these  tools  Is,  that  when 
cutting  dry,  at  the  rate  of  maximum  etticlcDcy,  the  chips  should 
come  off  blue.  These  blue  chips  enable  a  foreman  at  a  glance  to 
tell  whether  the  work  Is  being  done  at  the  proper  speed.  When 
running  undier  water,  at  the  proper  cutting  speed,  the  chips 
should  show  blue  immediately  npoo  shutting  utt  the  water, 
and  allowing  the  tool  to  cut  dry  for  a  few  oioments. 

The  apparatus  used  In  the  "Taylor-White"  process  offers 
also  a  simple  and  effective  meane  of  beating  any  other  tools  at 
uniform  tcmperntnreft,  which  can  be  easily  controlled,  so  that 
ordinary  carbon  steels  can  bu  hardened  through  tbe  uee  uf  the 
aauie  apparatus  nt  temperatures  which  will  Insure  greater 
uniformity  and  higher  qualities  la  this  claea  of  steel,  as  well  ob 
Id  self  hardening  steels. 

Ab  Is  well  known,  tempering  steels  of  dtHerent  makes  and 
dirf«rent  qunlttlea  require  dlFferent  temi>eretureB  for  hardening 
to  obtain  the  beat  results,  tberelore  hy  means  of  our  apparo- 
tas,  which  is  capable  of  closely  controlling  temperature^  these 
poiate  may  henccurately  determined  for  each  class  of  steel, and 
made  uee  <if  In  dally  practice. 

Tlie  operation  of  the  proceiftB  I«  extremely  Blmple,  as  it  Is  con- 
trolled by  apparptua  which  regulates  the  different  «tep8,  and 
doCB  not  require  skilled  or  expert  labor. 

We  have  been  glad  to  undertake  In  our  shop  any  eTperiment 
desired.  In  order  to  satisfy  Interested partlosol  the  value  of  our 
treated  tools.  We  have  au  experimental  lathe.,  before  m ?n 
tloned,  fitted  up  ctipceialty  for  making  tests,  which  can  ^e  run 
AtBpeeds  from  2  to  300  revoiuclons  per  minute,  and  will  take 
work  up  to  60  Inches  In  diameter.  It  Is  driven  by  an  Inde- 
pendent raof  or  of  40  horse  power,  which  gives  us  ample  power 
for  Qoy  desired  test.  We  have  on  hand  forglngs  of  steel  of 
different  hardaess,  running  from  the  hardest  tool  steel  to  soft 
merchant  steel,  and  of  wrought  Iron,  also  castings  of  steel  and 
caat  iron,  with  which  we  can  carry  out  any  test  necessary  to 
compare  our  treated  tools  with  any  others. 
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MINOR  oeoe 
MENTION 

E.  E.  Witter,  of  Graovllle,  O.^  te  At  work  ciu  a  Kasfjllne  car- 
riage of  hia  own  deelgn. 

J.  E.  Newton  has  the  agencj  of  the  Locomobile  Co.  of  America 
'or  Bristol  Cnunty,  Mass. 

W.  G.  BartniaD,  o(  Portlaad,  On.,  baa  aearl^  completed  a 
■team  carriage  of  M9  owD  coDHtructlon. 

The  E.  R.  Thonina  Motor  Ca.,  ol  BuHalo,  X.  Y.,  Inlorm  oi 
that  tli^.r  have  adopted  the  pome  "  Autacrat"  for  their  Jlae  of 
motor  cycles. 

Oelger  ft  Brennlng^,  of  Salem,  Haas.,  will  manufacture  eoao- 
Une  motors  For  t'ohlclee.  and  are  reported  to  be  at  work  on  an 
acetylene  motor  nl«n. 

Sj-racuee  in  to  consider  an  ordinance  limltlus  th*^  apeed  ol  all 
TehlcleB  to  Are  loilee  an  hour  witbin  a  liall^mlle  radlua  ol  the 
center  of  tbe  dty.  and  to  eight  rollefl  an  hour  beyond  that 
t&dlna. 

'Oliver  H,  Batr,  a  PhlladetphEa  viidaTtaker^  baa  an  autoiuo 
blte  funeral  wagon  Id  BuccesBlul  uae,  and  Intends  to  add  Are 
more.  Tbe  Tf>blG!p  Id  qneetlon  was  built  by  the  Fulton  & 
Walker  Wagon  Co.,  ol  Philadelphia. 

Tli^  Akron  Antomobtle  Poike  Patrol  Company  Is  being  or- 
Kanlsed  in  Akron,  O.  It  will  ha.vQ  a  capital  ol  $200,0(X>,  and 
its  principal  plant  will  be  in  Akron,  tt  la  to  control  tbe 
pntentt^  of  the  LoomlB  nutotnoblle  police  patrol. 

The  W>BHlem  Automobile  AHHOclatioQ,  aa  orgeiilzalloti  for 
antomoblllBte,  bas  bwn  formed  In  Chlcaeo,  It  Ih  Intended  that 
this  afiBoclatJon  shall  Include  nmcQA  its  members  iill  tbe  aiito- 
moblllBbfl  of  the  Weal.  The  officers  are  nfl  follows:  Preeld^nt, 
Arthur  J.  Eddy;  Treasurer,  P.  Cottrell,  M.  D.;  Secretary,  Chaw. 
T.  Jerfery,    Mr.  JeHery'a  address  Is  the  Virginia  Hotel,  Chicago. 

Tbe  Btnble  occupied  by  Albert  R.  8hattuck''e  motor  carriages 
at  Lenox,  Maait.,  was  recently  destroyed  by  dr#,  tnuut  of  the 
Tehlcles,  toicether  with  some  horeeeand  horse  traps  and  8t- 
tfngs,  being  saved.  Tbe  Are  appears  to  hare  originated  from 
the  attempt  of  Mr.  Rbattuck'B  motor  car&taker  to  solder  a 
leak  In  the  gaaolJne  tank  nt  oue  of  the  Teblcies  without  draw, 
log  off  tbe  gasollDe. 

Tbe  village  fathers  ol  Hempstead,  L.  I.,  passed  an  ordiaaace 
several  we«ke  afto  limiting  the  speed  of  motor  veblcles  to  bIx 
miles  an  hour  wltbln  the  corporate  tlmlts.  The  rMiult  of  plac- 
ing the  limit  HO  low  is  that  the  ordinance  Is  a  dead  letter 
already,  and  Is  almoat  unWersally  Ignored,  Tbe  non-owners 
claim  that  the  law  18  reaaonabte,  while  the  owners  ol  vehicles 
say  that  tbey  will  Bght  tbe  law  In  court  11  necftusary. 

An  automobile  gymkhana,  very  slniilar  to  the  one  n-ccntly 
held  at  the  Rnnelosb  Ouli,  to<»k  place  at  the  Sheen  Honwe  flub 
on  the  last  Stttui-dny  In  July.  A  bending  race,  a  race  for  hot- 
tube  vehEcU'fl,  starting  from  "cold,"  a  coat  ami  walrttcoat  race, 
an  obstacle  race,  and  a  starting  and  stopping  handicap,  com- 
prised the  events.  A  ladiee'  race  was  «n  the  program,  but  It 
did  not  take  place,  owing  to  the  nun- appearance  of  two  of  the 
three  cantefltantu  entere<1.  In  the  morning,  before  the  con- 
tests l>^an,  mcmlKTH  rif  the  club  availed  tbeniHelvoe  of  the 
opportunity  oflered  to  train  Ihelr  horses  lb  the  presence  of  the 
vehlc\en. 
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OSa.&Ol— Motoi^driven  Vehicle.— Robert  F.  Hall,  of  Moaely, 
England.  July  IT.  1900.  AppUcalloo  filed  Sept*mber  14 > 
18ftS. 

Tlie  object  of  this  Inventloa  Is  to  make  both  front  and  rear 
wheels  drivers  and  Bteerara  a&  well.  A  further  ol>Ject  !«  to 
render  the  frame  flexible,  to  avoid  atraln  rromlnequalittealn  the 
road  aurface.  To  thlB  end  tbe  front  and  rear  parts  ol  the  (rnme 
are  made  separate  (a  atid  b),  and  are  Joined  by  transveru 
members  a^  b^  and  yokes  c*  c'',  etc,  connected  by  bolts  d«  Id 
curved  slots,  Bo  that  one  yoke  can  oecillate  relatively  to  the 
other  about  a  center  Iti  the  axis  of  the  vehicle-  The  dlBerenttal 
gear  drums  d"  f"  of  the  front  and  rear  axles  are  connected  by 
a  sprocket  chain  1,  which  runs  over  another  sprocket  wheel  on 
theahaftof  the  motor,  ihe  cylinder!  ol  whJch  latter  are  Indi- 
cated at  e^  g'.    The  wheela  are  carried  In  steering  lorka,  which 


eoa.sol. 

nreBwiveled  lathe  usual  manner, croeaed  links  v^  v"  connecting 
the  steering  near  of  the  front  and  rear  axlea,  Dulversnl  Joints, 
having  their  centers  In  the  a\ee  of  the  steering  forks,  transmit 
the  driving  power  from  the  axles  to  the  wbeeU.  Fig.  5  shows 
In  detail  one  method  of  accomplishing  this. 

653.854— OIL  Engine.— Vlggo  V,  Torbeneen,  of  Weetvllle. 
\.  J.,  assignor,  by  mesne  asBlgnmeuts,  to  the  Manhattan  Oil 
Motor  Co.,  of  Newark,  X.  J.  July  IT,  1900.  Application  filed 
August  11*,  1S0S. 

The  object  of  this  Invention  Is  to  maintain  tbe  temperature 
of  the  vaporizing  and  Igniting  chamber  of  a  kerosene  engine  at 
a  uniform  temperature  after  tbe  engine  has  been  started.  This 
la  accomplished  by  putting  it  Irsetde  the  combustion  chamber, 
luatesd  of  relying  on  the  walls  of  tbe  latter  to  da  duty  us 
vaporlxorand  Ignltor, 

In  tbe  drawingB,  7  Is  tbe  vaporlring  and  Igniting  chamber, 
4  the  combustion  chamber.  2  the  piston,  y  tbe  Inlet  vnlve,  and 
G  the  exhaust  vaJve.  17  js  the  hot  tube  need  for  igtiltioD 
when  starting  tbe  engine.  The  oil  la  ln|ecte<l  througb  the 
tube  14  and  air  enters  at  12  from  the  suction  of  the  |>laton,  tbe 
two  becoming  commingled  and  sprayed  together  as  they  enter 
the  ehamber?.  The  oil  Is  here  vaporized,  the  vapor  laauing 
from  tbe  mouth  o(  the  short  tube  U  and  a  beorbl  ng  heat  from  It 
in  the  proceflB.  As  the  tube  9  Is  thin, it  Is  readily  cooled  by  the 
oil  vapor,  aud  does  not  become  hot  enough  to  Are  the  cbargc. 
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The  eDfi:ine  haa  lour  cjUnders,  with  the  pletouB  working  In 
pairs  oil  uppnelto  euds  oJ  a  wMlViRg-beHm  i:j,  to  one  end  ol 
wlilch  la  Jourualed  □  oaDDoctLog  rod  13,  whEch  actuatibe  a  crank 
shaft  16.  The  rrank  shaft  hne  a  pinion,  29,  80,  at  each  end, 
meDblDg  with  ^t^ara  3L^  33,  which  turn  loosely  on  the  sleere  0 
OD  the  axli^.  Delng  ol  cUfferent  sIzpa,  these  goara  give  dirr&rent 
epeeils.  Uy  nioana  of  the  chltcUe*  ahown  ttey  are  coonecterl  to 
the  sleeve  fi.  The  alcove  trflnnmlta  the  power  to  the  iJlnlona  7 
dE  the  d(n«reDt]Bt,  and  one  bevel  f^ear  of  the  tatter  Is  keyed  to 
tbe  axle  2,  while  the  other  fa  on  a  aleeve,  ali40  marked  6,  whk-lt 
ia  raet  to  the  hub  of  the  oth^r  whi^l,  Thua  tbe  axle  2  la  con- 
tinuous cl<;ar  thrnvgh,  and  perfect  all^nmeut  la  thus  Insured. 

The  electric  motor,  which  la  not  shown  tntbedrawlnffs  repro- 
duced, OrtTeB  a  pinion,  niGfiblni^  with  tbe  gear  31,  and  by 
r^veralug  thearaiaturepurreot,  the  re  venae  motion  oT  the  Teblcle 
1b  obtained.  On  eady  roads  the  aurptu*  power  of  tbe  euK'ne  It* 
UBed  to  chargi;  the  battery,  tbe  iuotor  hereartlug  us  a  cl^rnauio, 
and  on  ftad  ronde  or  up  grades,  or  when  starting  thofuginC;, 
be  power  thtiH  atoreij  \w  available  to  aaslet  In  prupuleloo. 

653,877~Mntor  Carriage,— Frank  A.  Perret,  or  New  Torfe. 
N.  Y.,  asal^or  to  the  Ferret  Storage  Battery  Co.,  of  aame 
place.  JuJy  17,  lf>00.    ApplkntluQ  flied  January  25.  1900. 

This  InventloofOitiprlBee  a  frame  for  motor  TeblFtee^aud  alao 


a  motor  and  gear  transmlsGloD  for  th«  eame.  The  frobt  and 
rear  axles  are  suhHtantlalty  similar  In  nuCttne,  and  are  of  tbe 
form  shown  In  FIk-  -I.  bfing  composed  of  a  straight  member 
and  a.  curved  or  arched  member  Jollied  to  the  former  atltafude, 
u'-ar  tbtf  wheL'l  hubs.  Two  tranaperae  seml-eMlptlc  BprtJigB 
support  the  body.  Tbe  frame  la  L^Haentlallj  composed  of  two 
V-framoB  H  H,  of  T-lrons,  wMch  are  awlveJed  together  by  the 
tong  holt  a  at  the  apexea  o!  tbe  Va,  bo  that  any  wbe*-!  can  lift 
with  out  raleloK  the  othera.  Brace-harelS  13, Jointed  at  their 
ends  nwilntain  the  distance  between  the  enda  o(  the  axlea,  and 
tubular  brflcta  12  sttrfen  the  frames^ 

Tho  electrcc  motor  la  hunif  li^  the  manner  ehnwu,  and  a 
worm,  cnunected  by  a  flexible  coupling  5  to  the  motor  abaft, 
drlvee  a  worm  wheel  IT  Interposed  in  the  divided  rear  axle. 
The  worm  wheel  ia  eonaected  only  to  one  of  the  rear  wheels, 
the  other  being  free,  and  there  la  do  hint  at  a  differential— a 
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rather  remarbftbl*  errariKement,  and  one  which  la  likely  to  be 
modi  Bed  before  the  vehicle  ^eta  on  to  the  market. 

053,879— Motor  VHiEcle.— U  J.  Phelpa.  of  MeJrose.  Mnss. 
July  17,  1900.     Application  filed  May  10,  1900. 

A  eat>ety  device,  wbk-h  automatically  Btope  the  reblcle  when 
the  driver  gets  up  from  bla  seai^ 

653,957— Maffneto-electrle  Generator  for  Ona  EnKtne  iKtlt- 
era.— Qarrott  W.  Ilenricka,  of  Indianapolis.  lud,^  aaelgnor  to 
the  Henrlck'a  Novelty  Co.^  of  aame  place.  July  17,  1000,  Ap- 
plication, a  led  Apill  30.  1900. 

6"i4, 027— Pneumatic  Wheel.— J.  Sheliabarger,  Of  RockFord. 
Ohio,  nsBlgnor  of  one-faurtb  to  J-  W-  Smith,  of  same  place- 
July  17,  1900.     Application  filed  June  7.  1000, 

6(^,140— Apparatus  for  Regalating  Fuel-Supply  of  Interna 
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CombuBtloil  Ebgl nee.— Rudolf  EHesel,  ot  Munich,  iiermanr, 
aBRlgnor  to  tb«  iJie^fl  Motor  Cumpaby  uf  AmerlcB,  oT  Nevr 
York.    July  24,  jyao.    Application  filed  Heptember  10, 1^08. 

Tb[8  Invention, bj  tliB  toventorot  thecelebraled  Difi#eJ  eiigliie, 
la  niuBtrated  dlfigraniatlcalLv  In  tbe  two  QgurwB  ehuwn  here- 
with. The  form  Bhowu  in  Fig,  1  Is  particularly  applicable  to 
gVMOUBi  fuel,  and  tbat  ebown  In  Fltc.  2  to  liquid  fuel. 

C  U  the  pUDlp  cbamber;  K,  the  suction-valve  of  4be  pump; 
D»  aod  D3,  iJiBcbar^e-vnlves,  of  Tibicb  D>  la  connected  to  the 
fuel'supijly  bi?  a.  pipe  iV,  and  eervea  to  return  the  eiceea  ot  fuel 
to  the  supply  chamber  ur  pipe  V,  while  the  halnDce  paHsea 
thrtnigh  the  valve  DM  and  pipe  B^  to  the  combuetlon  chamber. 
B^v  s,Qy  suitable  means,  such  aa  a  sprlugr  E,  or  bj  thi^  preoaure 
bejond  It,  tbe  valve  D^  Is  loaded  more  heavily  than  the  valve 
I>),  so  that  uiilese  the  valve  Di  Is  throttled  during  part  of  the 
strolci?,  all  the  (uel  Is  returned  to  the  supply. 

1*  Is  a  stem  held  dawa  by  a  apHtig  O,  and  located  within  a 
cnstng  F,  connected  with  thb  plouger  pi,«o  as  to  i^auae  the 
Bt«m  to  move  up  and  down  with  the  eald  pluDj^er.  During 
Ita  downward  motion  thla  etem  cloees  or  throttles  the  returii- 
valve  1)1  for  a  cprtalo  iicrlod  ol  time, 

K  Sr  a  we(]£«'  Interpoeed  between  the  tttem  T  and  the  atein  of 
the  return-valve  Di,  nnd  Bo  I'fiiijiecteil  to  the  regulator  of  the 
engEne  that  It  id  moved  loaud  out  from  between  the  two  etema, 
thereby  reKatatlDR  the  time  aud  duration  ol  throttllnic  or  clo8^ 
In^  of  the  valve  Di,  which  timie  may  he  further  reg-ufated  by 
the  tension  of  the  apHng.  Thus  the  fuel  actually  dfllvereU  to 
the  combuatloti-vhainber  En  reg'ulateil  by  the  gitveruur  of  tbe 
eugine.  The  wedge  K  may  l»e  replaced  by  any  other  usual 
devlt^e,  aervltij^  the  purpose  of  cjoaloa  oT  throttling  a  valve  by 
the  oL-tlon  of  the  governor,  or  It  may  be  udjuated  or  aet  by 
hand. 

In  Fig,  1  the  dlschBrge-Talm  are  connected  to  the  loner  end 
of  the  pump-chamber  C,  and  this  form  Is  particularly  adapted 
lor  th(^  use  of  gaaeouB  tael,  When,  however,  leakagea  In  the 
pqmp  Itself  occur,  or  when  part  of  tbe  pump-chamber  la  apt  to 
be  filled  with  vapors  of  petroleum— as,  lor  ttiiitaiice,  alter  a 
long  Btoppage^lta  action  la  less  certain.  The  form  ot  the  appa- 
ratUB  ihowD  la  F\^.  2  overcomes  the«e  dlOicultfea.  In  this  form 
tb*  retum-valvfl  D^  is  Uwated  higher  IhoD  the  top  of  the  pump" 
chamber  C,  and  la  connected  to  the  top  of  the  feed-chaiuber, 
while  the  lower  face  of  the  feed-valve  U^,  when  closed  la  about 
In  line  with  or  betow  tbe  top  of  the  pump^chamber  C,  BO  that 
any  vapors  or  gaaea  In  tbe  feed-chamber  will  rloe  to  the  retura- 
valve  Di,  SO  long  as  the  feeil- valve  D'  1b  closed.  The  chamber 
above  the  valve  D'  es tends  above  the  outlet  to  the  retum.plpe 
Ri.  and  la  open  at   the  top  around  tbe   vnlve-atem,  ao  as  to 
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allow  air  and  vapors  to  escape  through  the  return-pipe  Ri. 
The  arrangement  shown  for  closing  or  throttling  the  retmm.- 
valve  l>  la  subatantfally  the  same  aa  shown  lu  Fig.  1.  Tbe 
automatic  ventilating  and  return-valve  Di  opens  during  the 
UrBt  part  of  tbe presaure-strolce,  allowing  all  thealr  and  vapors 
to  eacape  and  a  pordou  of  tbe  petroleum  to  retum  to  the  fuel- 
supply  until  the  stem  T  cloaea  It,  whereupon  the  feed-valve  1)3 
iB  forced  open  and  fuel  supplied  to  tbe  motor. 

'i54J4l— Motor  Vehicle.— H.  W.  Llhbey.  of  Bostou,  Mawj. 
July  31,  l&OO.    Application  Hied  August  -J-t,  18&D, 

054,742— Automobile  Truch.— H.  W.  Ltbbey,  Of  Boston, 
Muss.    J^uly  31,  l»Oa.     AppIlcatEou  Bled  October  IS.  1800. 

(isa,  132— Friction  Clutch.- Edward  Toole.  GlouceBter  City, 
N,  J.,  Bsal,y£Oor  of  one-half  to  Wm.  F,  Bokum,  Phlladelphfa,  Fa. 
July  31,  1900.     ApplEcatian  filed  March  VJ,  1900. 


BRITISH    PATENT5. 

6,724— Motor  VehlctcB,  Uoata.  etc.— H.  M,  L,  Crouan,  of 
ParlB,  France,    ilarcb  LfH,  1E)00. 

This  patent  relates  to  clutch  devices  for  motor  vehicles, 
stated  In  the  Provleloual  Speclficattfm,  to  be  alao  applicable  to 
buaCa,  In  which  the  toothed  variable  apeed  and  reversing  gefl_r, 
and  also  the  brakea,  can  be  changed  or  put  la  and  out  of 
action  by  fluid  preeaure.  Fig.  2  shows  the  driving-gear  partly 
In  section.  In  thlA,  motion  can  be  tranBmltted  from  tbe  drlv- 
iDg-BhBft  a'  to  the  driven  nhnft  b^  by  either  of  the  looao  wheels 
fi,f^,  or  faat  wheel  H  In  conjunction  with  one  of  tbt  cnrre- 
spondlni;  wheels  f-,  f*,  and  r^  according  to  the  adtustment  of 
The  friction  clutches  carried  by  the  fast  discs  r^,  r^.  These  dlsca 
have  groDvea,  In  which  are  lodged  leafhenj  c^,  c',  c*.  <■',  behind 
any  one  of  which  the  iluid  Under  prefuiurecan  be  admitted  by 
means  of  dueta  Id  tbe  ahalt,  aultably  connected  by  pipee  E>,  t>>, 
etc.,  with  a  multiple-way  plu|ff  cock.  Tbe  brake  device  may  be 
elmllar  En  conatructlon  and  action  to  tlie  clutches,  or  may  be 
furulshed  with  a  Series  of  plates  for  tuuttlplylog  the  frlctluaa- 

6,828— Motor  Road  Vehlclea.— J.  E.  Thornycroft  and  Steam 
Carriage  ard  WagOU  Co,.  Chlswlck,  Mlddleeex,  Eug.  March  29, 
1900. 
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SPECIAL 
NOTICES 


Advert  tsemecte 

Uoder  1  hjs  Head- 
ing it  S2.00  aa 
Inch  lor  £,[icli  Issue, 
Payable 
h!i  Advance. 


FOR   SALE. 

A  Wftverly  Electric  Stanhope,  Id  splendid  condition,  com- 
plete, witli  a  n^ew  eet  of  rubber  rear  tires.  Thie  mawhlne  hue 
only  heeD  uecd  for  a  short  time,  and  canD«»t  be  told  from  new^ 
Original  cPBt  |lpl>00,  aud  will  sell  foi-  tl,a50  to  prompt  buyer, 
BeABon  for  seUln^,  want  a  four-^^^it  vehicle. 

Addr«»  E.  J.  K,t  cnre  HoBselbsb  Aoe. 


FOR  SALE. 

New  Bud  atM^ud-hii'Dd  lyji'omDbileB.  Mobllee,  Wlntons,  Bad  all 
makes  quickly  bnugbt.,  Bi)ld  aud  dellvert^il.  We  always  have 
Boni«  Bpeclol  burgalus  on  Imod.  State  ivbut  juu  want  aud  we 
will  try  to  supply  it. 

DuBOIS'  AUTOMOBILE  AGENCY, 

220  Broadway,  New  Ytwfc. 

FOR  SALE 

Locomobile.  Sew  (July  28lb.)  No,  1259.  The  very  latest,  with 
all  ImprovemeDta.  [See  Hubselubs  Aok,  .Tune  13.)  Iq  perfect 
order.  Kua  about  100  miles.  Id  Lbo  future.  Eiu  time  to  use. 
wm  aell  for  «}S5  t.o.b> 

SMITH  T.  BRADLEY. 

133  Grand  Avenue,  New  Hjived,  Conn. 


FOR  SALE. 

TtTO-seated  B ay nee-Ap person  cftrrJage,  upholetered  In 
leather.  Has  tbclr  latest  iniprovi<d  &riglD)r<,  ete..  which  has 
not  beeo  ruD  over  AfCy  miles.  Cost  |1,500,  Will  sell  fur  |&00. 
F.  0.  B.  CJire, 

CHARLES  B.  KNOX,  JoboilowD,  N.  Y. 


Volume  I,  No.  1. 

pARTlES  having  copies  of  the  November,  1895, 
*  number  of  Thb  Hok$ki.bss  Agb,  which  they 
are  willing  to  sell  or  exchange  for  later  aumbers^  are 
rei^uested  to  communicate  with  the  publisher. 


FOR    SALE. 

Locomobile;  style  No.  3;  victor  top;  perfect  order;  driveu 
nnly  thirty  mltes;  first  check  of  JTBO  takea  It;  can  ship 
Irumodiatuly.    Address. 

G,  V.  C,  Box  C„  A(ist«rHU>  Ky. 


FOR  SALE 

De  Clou  Quadrieyoie,  imported  a  few  montbe  ago,   used 
but  llttlOr  In  gottd  courtiLloD.     Apply, 

AUTOMOBILE  PATENTS  EXPLOITATION  CO., 
No,  27  VUliam  Street,  New  Yoffe  Qiy. 

FOR  SALE. 

ihVlQtoa  Uotuf  Carriage,  In  perfect  running  order.    Bun 
two  yearB.    4S:25. 

T.  S.  FAUGETT, 

21  Hunttngtan  Street,  QeVebLnd,  O. 

Mufflers  That  Muffle  v"^'  ^^  P"»"« 

Prices  LesB  Than  Half  What  Bc^e^?n  Costa  In 
Old  tJtyle.    Write  for  Particulars  to 

T^TL-HS    PIRE    iA£RENCH    CO. 

121   LIBERTY  STREET.  NEW  YORK. 


AUTOMOBILE  RUNNING  GEARS 


Qet  a  running  gear  that  is  past 
the  experimental  stage,  and 
build  a  successful  Automobile, 
Wq  make  two  styles^  complete 
with  springe  and  wood  wheels, 
and  with  solid  rubber  or  pneu- 
matic  tires. 


H.F.  BORBEIN  &  GO., 


1113    CAS*    AVENUK 
ST.  LOUIS.  MO. 


w 


ANTED.— Vb/.  /,  JVfi.  /,  Vol  ^,  J^os.  J,  tf,  7,  ^, 
p,  lOf  and  Vol.  J,  No,  I.  A  new  number  of 
the  weekly  will  be  given  in  eichange  for  any  one  of 
these,  (/  in  good  condition,  and  for  Vol.  I,  No.  1, 
four  numbers  will  be  given  if  in  eood  condition. 
HORSELESS  AGE,  Americati  Tract  Society 
Building,  Nsisiau  and  Spruce  Streets,  New  York. 


Pacts  About  Storage  Batteries. 

By  Isaiah  L.  Roberts, 


OTHER   INFORMATION  OJi  THIS  SUBJECT  BY 
WELL-KNOWN  EXPERTS  CONTAINED  IN  OUR 


STORAGE    BATTERY    NUMBER,      issue   or  September  27th. 


PRICE.   10   CENTS. 


STAMPS   OR    COfN. 


m 


Gasoline  Bicycle  Motors 

Ooniplete  SeU  OLStings  WiUi  Full-Blzo 
Working  Drawings, 

ROUGH  on   MACHINED.  ALSO  FINIftHCD   MOTOR*. 

LOWELL  MODEL  CO..   box  »2   LOWELL.    MASS. 


Engines  and  Boilers... 


PIN  Valve?  (butii  union  and  plain  cndsj,  Inject- 
ors, Gasoiine  Regulators  (improved  type).  Water 
RegulAtors,  Irn  proved  Glass  Gauges,.  Globe  %nd 
Cljeeic  Valves,  Water  Relief  Valves  for  Cylin- 
ders, Steam  Gauges  and  Safely  Valves. 

LOCKE  REBULATOR  CO.,  Salem,  Mass. 


In  (h«  ItoufCh  4r  MnchtDfiJ-        Write  Cot  Piicem  mvd 
DcKcriptlon. 


B.  V,  COVERT 


Seamless  Cold  Diawo  Steel  Tubing, 
Shells,  Cjfllndeis  and  Tanks, 

PROP  PORCINOa  AND  STECL  flTAMriNO. 

JUNEr,  STEIKMETZ  I  U.,  Drnil  Bulldiae,  Phllidilphli,  Pl 


for  Air,  Gb«4  Stuio.  Am- 
BM&ia  or  fluldi  aad«f 
preMore  and  eiplMlTH. 

^P~8earaleu  Steel  Teat- 
fld  Tanki  Df  BondrT 
DlaneterL 


Any  oi  outsubscribers  whoarc  williagto  solicit  sU05crip(ion» 
for  The  Horseless  Age  from  ihth  lellow  lownsmen  are  re. 
quested  to  communicate  with  the  Edilor,  as  we  arc  desirous  of 
enlering  into  business  relationsr  with  such  panics. 


KUTOMOBILES. 

EJectrtc  and  CasoElne, 

REPAIRED,  STORED  --:>  RECHARGED. 

SPECIAL  AUTOMOBILES  Built   to  Order. 
F.  A.  LA  ROCHE  &  CO.,  ijth,n4Mutf««sw..  New  York, 

Graphite  Lubricants,     ^ 

ALL  UNDS,  ACCORDINQ  TO  WANTS.  ^ 

Iptdal  prcpu^atloai  tor  GAar»  of  Electric  Uoton  and  for  Cylinders  9t 
il&tat  BagiDu.    ftcad  for  Ctrcnl«r#  BOd  Prle««t 

Jiseph  Dixon  Crucible  Co.,   -  Jersey  City,  N.  I 
TOE  DOW  HIGH  TENSION  COIL 

IS    THE     BEST    IN 
THE    MARKET. 

For  Prices  an<l  Particu- 
lars Write  to 

THE  ODW  PORTABLE  ELCCTRIC  ASSISTANT  CO.. 

218  Trftnuml  Slriet.  SOSTON.  113  6  Brol(lKrl^  NEW  YORK. 


1 
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EXPLOSIVE  MOTOR  NUMBER 


JANUARY    17th,   1900. 


LEADINC    ARTICLES 


The  Hydrocarbon  Engine  as  a  Source  of  Energy,  by  El  wood  Havses. 

General  Deductions,  by  Henrv  W.  Struss. 

The  Gasoline  Engine  Indicator  Diagram,  by  E.  C  Cliver. 

Vaporizers  and  Carbureters,  by  Herbert  L.  Towle, 

Ignition  and  Ignition  Troubles,  by  P.  M.  Heldt. 

Coils  and  Sparks,  by  E.  J,  Studdard. 

The  Vibration  of  Explosive  Motors,  by  Herbert  L.  TowLt 

Gasoline  and  Gasoline  Mixtures,  by  E,  J.  Stoddard. 

Multi-Cylinder  Engines,  by  P,  M.  Heldt. 

Gasoline  Vaporizers  and  Carbureters,  by  Henry  W.  Struss. 

Balancing  a  Motor  Carriage,  by  E.  C.  Oliver. 

Explosive  Motor  Data,  by  R  I,  Clecg, 

An  Explosive  Motor  in  Detail,  by  R.  I.  Clegg. 

72  pp.      PRICE,    lO   CENTS,  Stamps  or  Coin. 

SUBSCRIBE  FROM  JANUARY  1st,  AND  YOU  WILL  GET  THIS    NUMBER.    $2.00  A  YEARi 


The  Horseless  Age, 


160  Nassau  St..    New  York. 


llQffDBt  S,  1000 
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HAND  AND  POWER  PUMPS  ^^-I^V^' 

and  Makers 

«f  Amamobnes  and  Pneumaiic  Tired  Wagons.    ...... 

i        GLEASON-PETERS  AIR  PUMP  CO, 

MANUFACTLTHERS, 

20  WEST  HOUSTON  STREET,         NEW  YORK,  U.  8.  A. 


A  eompact,  M][-caiitAlQc4|  poHl- 
tlve  eltitcb  eoupituff. 


K^  ^^^^^^^H^^H  No  adjustment  of  pnrtH,  htRh  <^[D- 

^^t  ■P'^^^^^^^H                    c'earf ,  aUittit  wear.  eu(<e  anil 

^^B  V'                  .  ^^V                        cPFt^lnty  0I    opfrfitlon, 

^^B  \'                      ^V                              great  adnptobllltr, 

^H  ^^                    -^^                                    llffht  welRht. 

llZ'V;  TBE  CUNNIN6HA1  ENfilNEEUING  CO- 

H  Offloe,  626  Tremont  Building.  BOSTON,  MASS. 

■  *=.y         ^«  THE  JUMP  SPAftK  LEAD8 

H  ^VHBI^^^^^^^^^Bt  Jump 

PB.t«Dt  Applied  For. 

bi   Fi  SPLITDDRFi  SPECIALTIES, 
tl  VrndewaUr  St..  Kew  Yorlt. 


...ASHTON... 

^^    Pop  Safety  Valves,  Cyiiader  Relief 
iHv    Valves,  Steam  Gauges,  Automatic 
^^H      Water  Gauges  aad  Gauge  Cocks 
WM      for 

^  STEAM    VEHICLES. 

THE  ASHTOH  VALVE  C0-«  271  Franklio  St.,  Boston 

(121  Llberif  Strast.  Niw  Y«r1k. 
Sf  OZ18  Fllb«rl  SIrefil,  PhllidBlphla. 

uia'  —    ■  ^ 


MllM» 


BRKRCHESf 


ia  Uk«  Strest,  Chlcifto,  111. 


AUrOMOeiLE  BELL 


Manufaotu-rers    of 

BELLS 

OF   ALL   KINDS. 

ALSO   BICYCLE   SPECIALTIES 

Write  for  C&ulnfue  ».a^  11-  ntlan  (IwxLft  WotiMd 


BEVIN  BROS,  MFG.  CO.,  ''"S"" 


Automobile  Patents 
Exploitation  Company 

UNDERTAKES: 

The  manufacture  of  AutoftiobUeB  and  Motor-Cydts, 

The  ^XBTiiination  of  AulotnDbile  patents. 

To  enlisi  capital  for  llie  developtnent  of  invenliona, 

FURNISHES: 

Specialists  to  make  thorough  examiftalions  ot  patents. 
EKperis  to  test  molars  and  automobiles. 
Opportunities  It>  inventors  to   present  properly  ihcir 

propositions  to  concerns  willing  (o  consider  and 

to  undertake  the  same. 

PURCHASES: 

Ail  meritorious  patents,  licenses  and  invencions  re- 
laiing  to  Jtlotor-cycleg,  motors,  gears,  automobiles 
and  Ihcir  parts. 

IIITOMOBILE  PATENTS  EXPLOITITION  COMPANT. 

27   WILLIAM    STREET, 


F.  B.  HYDE,  Secretary. 


NEW  YORK,  N.  Y. 


l»4ie8CLL    e>    WEED, 


Electriu),  Experimentai 
and  F^nc  [nstrumcnt  WoriL 


Model  Makers 

"O*?  SHurM  CQKiTBiGTio>-."'    SOOpp.    lid  IlIuBiradoiif.    Largp  3ro,  l-VOd 

QAS    ENQING   CASTtNOS   AND   MATERIAL. 
Wrile   Tor  CiLtRlesae*  Telephone.  IHt  M^Ihd  fqura. 

THE  FRANKLIN  MOOEL  SHOP,  <29.u1w.31.tst..  New  York  City. 

Kitts  Low  Water  Alarm 

FOR  YOUR  LOCOMOBE.E. 

KITTS  M'FQ  CO.,  Oswego,  R  V. 


Write  lor  Blue  Priot 
and  frice. 


Rawhide 
And  Fibre 


GEARS 


COMPENSATINQ 

GEARS  FOR 

DIFFERENTIAL 

DRIVE. 


IRON    or    STEEL    SPIRAL    and    hERRINGBONE    QBARS. 

N«w  man  ImprovM   URIVt:   CtlAIN   with    tiarJcned    tli\eli  and   «lMvei. 

SiPkOCKETS.  STEEL  BALLS  of  varloui  dlim^l^rB. 

BOSTON  QEAR  WORKS/=^|oI^S^n%^^sI^ 
WANTED. 

Sperial  contributors  to  The  Horseless  Age  on 
all  important  subjects  relating  to  Motor  Vehicle*. 
Fair  compensation.  Address  The  Horseless  A^je. 
150  Nassau  Street.  New  York. 


3* 
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Vol.  6,  No.  l& 


THE  BATT£RIES  HAVE  PASSED  AVAYs   THEY  NOW'  BELONG 
TO  THE  FORGOTTEN  PAST. 


The 


«Aato  Sharker** 


Th«  Machine  is  Dui-nble, 


Made  for  Either  Touch  or  Jump 
Svark. 


Has  sounded  their  death  knell  and  now  stands  pre-eminent  over  all  forms  of  gas 
eneme  Ignition;  it  sparks  t!ie  engine  entirely  without  the  aid  of  batteries  and  con- 
trols its  own  speed  regardless  of  the  she  or  speed  of  the  tly-whcel  of  the  engln*. 

Hundreds  in  use  on  all  kiflds  of  gas  engines  and  automobiles.  It  saves  the 
entire  cost  over  batteries  in  one  year;  operating  expense  cannot  exceed  over  tM'cnty- 
five  cents  per  annum. 

For  Further  IntoRnitlon  Addretc  inj  Omm  EiiEla*  M«nulacfunr,  or 

MOTSINGER  DEVICE  MANUFACTURING  CO., 

PENDLETON*  INDIANA, 


o^=5^'K^' UPRIGHT  DRILLS 

From  a  Ugbt  Prfciioa  Drift  to  3  42-ta.  B.  Q.  P.  F.  Drill. 

SEND  FOR  CATALOGUE. 


W*  F.  and  John  Barnes  Co,, 

996  Ruby  Str^t,      -      Rockford,  111* 

TRANSMISSION  GEARING.. 

FOR  AUTOMOBILES. 

Two  Speeds  and  Reverse.  Change  of  Speed  by  Brakes. 

No  Gears  Running  ai  Normal  Speed. 


No  Shocks. 

NEAT. 

COMPACT. 


STRONG. 
EFFICIENT. 


No,  I,  4  lo  5  H-  P.,  IS  in.  \ong,   weighi  35  lbs. 

CfHE  shaft  is  continuous,  and  rnay  be  driven  direct  from  the  motor  shaft.     The  left-hand 

'      brake  operates  the  reverse,  which  is  at  slow  speed.     The  brake  next  to  it  operates  the 

slow    &peed    ahead.      The   sprocket    wheel    drives    the    axle.      The    friction    clutch    at 

the  right  locks  the  whole  system  and  drives  it  at  the  speed  of  the  shaft.     A  pinion  maybe 

used  instead  of  sprocket  if  desired.     Lubrication  by  oiler  on  the  end  of  the  shafL    ..... 

THE  UPTON  MACHINE  CO.,     17  state  street,   new  york. 


WRITE  TO  U9. 


Works  at  BEVERLY*  MASS. 


mm 


THE     HORSELESS     AGE 


Vol.  fl.  No.  ao 


Chicago  ^otor  Vehicle 


Com|>any 


LIMITED 


*^Ww^f^7 


Practical 

Vehicles 

That 

Do 

What 

Is 

Expected 

Of 

Them 


factory  i 
n4RVEY,  1LU 


40 


DIFFERENT  STYLES  OF  BODIES  MAY  BE  USED  ON 
ONE  GEAR,  CAN  BE  CHANGED  FROM  BUSINESS  TO 
PLEASURE  IN  TEN  MINUTES»j»J»J*Jt>J»J*^J»J*>J» 


rmffff 
ifffffwr 


I 


POWER:    HYDRO-CARBON f   ORDINARY  STOVE  GASOLENE. 
ONE  LEVER  CONTROLS  EVERYTHING-j*j*j*o»>jfc»J»J»J*J*J* 


»JLlusttatcd  CaUdogM  MaIEccI  Fm.. 


CniCAOO  MOTOR  VEIIICLE 
COMPANY  -"- 

341  WABASH  AVENUE       .'.       .'.       CMICAOa,  ILL. 


AQKDBt  15. 190O  THE     HORSELESS    AGE 

AnERicoN  mm  (o.  I 

E  DESIGNERS  AND  BUILDERS  = 

i  OF  = 

I  Steel  Bridges,  Steel  Buildings  \ 
I      and  all  Classes  of  Metallic 

^  i 

I  Structures 


...GENERAL  OFFICES.. 


NO.  100  BROADWAY 


NEW  YORK 


/f. 


-BRANCH  OFFICES., 


g        BOSTON 
fc         BALTIMORE 


PHILADELPHIA 

NEW  ORL£ANS 


CHICAGO 

CLEVELAND 


PITTSBURG 

MINNEAPOLIS 


^ittiuiuiuiuiuiuiuiujuiuiuiuiuiuiuiuiuiuiuiuiuiuiuiuiuiiiiuiumiuiujiiiuiujuiuiuiui 
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ITTTTTTTTTTTTTTTYTTWrT»T*YTTTT*T'TYTVVYTY*T*TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTVTirT» 

WASHINGTON  PARK  CLUB  GROUNDS,  CHICAGO  \ 


septemDcr  \m  to  22i  inclusive 


Will  be  Held  the 

FIRST  GREAT 

INTERNATIONAL 


UNDER  AUSP[CES  OF 
THE 

Cbicago  Jolcr  Ocean. 


Automobile 
Exhibition 

.i.d  RACE  MEET 


EVERY   reputable   manufacturer  of  Motor  Vehicles  in   the  world 
will    be    represented,    anJ    a    MAMMOTH     PROGRAMME    OF 
Contests    has    been    arranged    In    aJJition    to    this    Most 
Interesting  Exposition, 

$10,000  Id  USD  PNzcs  and  Trophies  wm  be  AwaMEd  m  various  contests. 
75.000  square  Feei  oi  EKhibitioi  $fitt. 


EXaXING  RACES 

In  contest*  of  from  one  to 
one  hundred  miles. 

NOVELTY  RACES 

will  be  numerous  and  high- 
ly amusing. 

EXHIBITIONS 

of  Fancy  and  Trkk  Driving 
by  E;cpeTt  OperatorS- 

TESTS  OF  UTILITY 

wilJ  be  made  with  vehicles 
of  all  classes  of  power. 

HILL  CLIMBING 

and  Rough  Road  Contests 
will  be  itxcitinglyintfiresting 

PASSENGER  EXCHANGE 

with  vehicles  runninfi  at  a 
high  rate  of  speed. 


tiectric  and  Other  r^cllttkfr 
— '^ — ^—  free  ^^=---== 


EXHIBITORS  DESIRING  SPACE  ADDRESS  THE  INTER-OCEAN,  CHICAGO     1 


LAAAAAJlAAAAAAAAAAAAAAAAAAAA  A  A  ■ 


38  Inch  WhMli.  FroDt  *nd  Back.  Thtreby  Nltitint  Tins  Intefthsneeablp. 

Ball  Bearing  Steering  Gear 

30  Tooth  fipfooket  on  Differential 
Genr 

LAROe  PLANT  PROMPT  SMIPriENTS 

AUTOMATIC  MACHINERY       LOW  PRICES 


Write  US  at  once  for  Prices. 

Penna.  Automobile  &  Gear  Co., 

READING,  PEINNA, 


BaMWin  sieamiAUlOHIOMIeS 


Engine 

Of  )  pedal  (Jc 
slen  Aod  v«fy 
powerftiU 

Beartngilar{^« 
and  ^[rgni;. 

By  our  new 
meliii^sd  of  re- 
verilne  *"«  save 
31  h[;iLTin);:>. 


Boiler 

Heavy  Steel 

Shell. 

Each  bolkr  test- 

^     CO    lOOO    ItlS. 

cold  water  pres- 
iluFe,  and  a%  the 
3verjie«  ninnlntt 
pressure  i&  i^ 
its.,tl;e  room  ft* 
Mtely  Is  ample. 


Burner 

New  patented  tn- 
dKirucilble  bur- 
titr,  wilhi  nemov- 
abl*  tlfii 

Goxemed  by 
pres&ure  In  the 
boiler. 


Water 


Glass 


The  only  un- 
bfMkabK  wfl(«r 
eUss  on  ihe 
markfL 

Our  cuaranter 
CovrTi  Bgajnsi 
bc«jkageforone 


WW'i 


Send  for 
OlaJogye 


BALDWIN    AUTOMOBILE    MFG.    CO., 

CONNELLSVILLE,  PA 


AufMt  IS,  1000 


THE     HORSELESS    AGE 


AutoiDobiks 


BUILT  TO 


r^*-* 


DRAWINGS 

Inventions  Developed  and  Perfeered 


ff:-^.. 


i 


EXPERI.    ^     FULLY  EQUIPPED    '  PRIVACY  I 


MENTAL 


? 


]    WORK 

Gj  Mill  ~iv   J* — w7  "te/  (3 


FACTORY  OF 

LARGE  and  SMALL 

TOOLS 


?  IF 

5  DESIRED 


THE  GARVIN  HACHIINE  CO. 

Storing  And  Varick  5t».  .»NEW  YORK 

PHILADELPHIA  STORE.    51  No.  7tK  ST. 


STEAM  BOILER 
...  NUMBER ... 


^December  6th 


TIN 

SPECIAL 

ARTICLES 


By  Leading  Engineers  and  Inventors 
on  the  Steam  Boiler  as  related  to 
Vehicles,  treating  the  subject  thor- 
oughly and  showing  how  steam  can 
be  most  successfully  applied. 


10  CentSf  Stamps  or  Coin 


5VMP0S..M  5j£^j  yggmg  ENfilNEERINfi 


THE  HORSELESS  AGE 


^150  Nassau  Sirttl  NEW  YORK^ 


The     SHERWtN-  WtLLiAMS 
PE  RFEC T      METHOD 

OF       CAR  Ri  AGE      PAfNTiNO 


Of  Perfect  Method,  one  manufacturer  has  saiJ ; 

"  For  economy,  durability  and  surface  possibilities,  we 
cunsi  J*r  Perfect  Method  superior  to  the  old  process  of  lead 
and  oil,  and  as  a  ttttve  saver  it  Is  a  gem." 

Another  m.inufacturer: 

"We  have  painteJ  over  35.000  vehicles  with  Perfe<:t 
Mtfthod  and  liave  never  liad  a  complaint." 

Hundreds  of  others  sp^^ak  in  the  same  terms. 

Perfect  Method  is  made  to  prevent  complaints  by  wearing 
longer  and  locking  better  Chan  work  painted  by  any 
other  prucess. 

Send  for  P.  M.  txjoklet. 


The  S-W.  Bioycls 
BJiKiNQ  Enamels 

ara  mad 4  f«r 
an  an   uiflamabJb 


jThe  SH£itwfM-W/aiA¥S  Go. 

PAiMT  AHa   COLCft  MAKIHS. 


The  illustration  show£  otir  No.  2  outfit  ready 
for  the  body. .  Suitable  for  trap,  wagonette^  delivery? 
etc  Complete  with  7  H.  P.  doubU  cylinder  ^a^oline 
engine,  transmission,  etc.,  $785*  No,  1  outfit 
(runabout)  ^  5  H,  P.,  complete  as  above,  $495- 
Send  stamp  for  fully  illustrated  catalogue* 


.-.  .^  I   ^,.f^,f.--l-^JJ   r^.  ^  .-a.   . 


wt    COMPLETE  GASOLINE  And 
Make   ELECTRIC  VEHICLES         [ 

sr.  Louis  Automobile  and  supply  Co. 

23d  and  h\.  Charle»  St5.,  »T.  LOtl&,  NO. 


Will  Gimb  Any  HiU. 
Will  Run  as  Fast   as  it  is  Safe 
to  Ride. 

SAFE       RELIABLE       POWEEy^UL 

Price*  Complete,  $600.      Prompt  Delivery. 


Keystone  Motor  Com|>aDy 


PHILADELPHIA,  PA. 


BALDWIN  DETACHABLE  ALITOMOBILE  CHAINS 

both  block  and  roller^  in  dll  sites.  Our  new  patented 
roller  chdin  especially  adapted  for  Motor  Vehicles. 
We  can  furnish  you  sprockets,  on  ofder,  to  suit  these 
chains.    Let  us  quote  you.    Seiid  for  catalogtte. 

K.  FRAISnCLIN  PETERSON,  Sales  Agent 
1^  Lake  Strut  jtjijtjtjt  CHICAGO,  ILU 

BALDWIN  CYCLE  CHAIN  CO.,  Worcester,  Mass.,  t.  8.  4. 

AUTOMOBILE    STORAGE    AND    REPAIR    CO* 

The    Horseless   Mable 

TeJelihone,  lS7l  Columbus.  57    WE^T   66th    &T«,   »t.  Nicholas  Rlok  Bcjlldtnlf,    NEW   YORK. 

*  ^[HouM^  Care,  Repair  lod  laspection.    BatteriM  Chirged  and  Supplies  of  all  Kinds  FufDlslsed.    Tcustenti  Acconunodited. 

The  A.  S.  St  R.  CO.  AUTOMOBILE  OIL  Foi-  Sale  Here, 


CAN  TOU  flET  US  NEW  SUBSCRIBERS  7 

Any  of  our  subscribers  who  arc  willing  to 
solicit  subscriptions  for  Tm£  Horseless  Agi 
from  their  fellow  townsmen,  are  requested  to 
communicate  with  the  Editor. 


IN  TOUR  TOWN,  FROM  TOUR  FRIENDS, 

will  you  solicit  subscriptions  for  Tai 
Horseless  Age  on  a  commission  basis? 
If  so,  write  the  Editor. 
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The  Whiton  Universal  Automatic 
Gear  Guning  Machine. 


Moat  complete  Gear  Cutter  yet  designed. 
Specially  adapted  to  the  requirements  of  Motor 
Vehicle  Manufacturers.  Already  ia  use  ia  several 
leading  shops. 

SEMD  FOB  FULL  PART/CULAfiS  AMD  LIST  QF  US£ftS. 

THE  D.E.  WHITON  MACHINE  CO 

NEW  LONDON.  CONN..  U.  S.  A 


WANTED.— V;?/.  J,  N(^.  I,  Vol  ^.  Nos.  5^  ^  7-  *t 
p,  lo,  and  Vol.  J,  No.  i.  A  new  number  of 
the  weekly  will  be  given  in  ex  change  for  any  one  of 
theae,  (/  in  gvod  condition,  and  for  Vol.  1,  No.  1, 
four  numbers  will  be  given  If  in  good  condition. 
HORSELESS  AGE.  American  Tract  Societj 
Building.  Nassau  and  Spruce  Streets,  New  York. 


EXPLOSIVE  MOTOR  NUMBER 


January  17th,  1900. 


LEADINC    ARTICLES 


The  Hydrocarbon  Engine  as  a  Source  of  Energy,  by  El  wood  Haynes** 

General  Deductions,  by  Henrv  W.  Struss. 

The  Gasoline  Engine  Indicator  Diagram,  by  E.  C.  Oliver. 

Vaporizers  and  Carbureters,  by  HERiiERr  L.  Towle. 

Ignition  and  Ignition  Troubles,  by  P,  M.  Heldt. 

Coils  and  Sparks,  by  E.  J.  Stoddard. 

The  Vibration  of  Explosive  Motors,  by  Herbei^t  L.  Towle, 

Gasoline  and  Gasoline  Mixtures,  by  E.  J.  Stoddard. 

Multi-Cylinder  Engines,  by  P,  M.  Heldt. 

Gasoline  Vaporizers  and  Carbureters,  by  Henry  W.  Struss. 

Balancing  a  Motor  Carriage,  by  E.  C  Oliver. 

Explosive  Motor  Data,  by  R.  I.  Clecg. 

An  Explosive  Motor  in  Detail,  by  R,  L  Clegg. 

72  pp.     PRICEp    JO  CENTS,  Stamps  or  Coin. 

SUBSCRIBE  FROM  JANUARY  1st,  AND  YOU  WILL  GET  THIS    NUMBER.     $2.00  A  YEARi 

The  Horseless  Age, 

160  Nassau  St..    New  York. 


^r  HE  carriage  illtis- 
^^  tratcd  httt  is  oac 
that  will  satisfy  the 
most  critical,  for  in  tt 
is  combined  the  Eincst 
carriage  work  and 
the  best  machinist 
skill  and  'workman- 
ship, and  it  is  the 
most  practical  and 
satisfactory  pleasure 
carriage  one  can  have. 


FOR  FULL  PARTICULARS  AND  PHOTOGRAPH  ADDRESS 

STANLEY   MANUf  ACTURINO   CO.,  Nq.  117  Uncoln  street.  Boston.  M«s. 


^W^A^^^^VS^A^A^SA^^^V^^^^V^^^^V^^y¥VyV^^^^^^^A^V^^^NA^</^A^W. 


Is  made  to  do  satisfactory  work  on  a  vehicle  of  speci- 
fied weight,  Wc  have  the  best  facilities  for  making 
tires,  and  can  make  a  better  tire  for  the  money  than 
any  other  factory. 

No  Leaking  at  the  Lugs* 


Goodyear  Tire  and  Rubber 
Com|iani^ 

AKRON,      t:      s:      ::      OtllO 


WRITE  FUR  PRICES. 

GIVING 
WEIGHT  OF  VEHICLE 


^^^i^A^A^^A^A*^^^^^AA^^A^S<M^^WM^^^MN)M>^'M»^»M>^^MMN^A'MW^»V^WMWV^ 
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...EVERY  WEDNESDAY.., 


Devoted  to 

Motor 

Interests 


Volume  VI 


NEW   YORK,    AUGUST  15.   1900 


Number  20 


THE  HORSELESS  AGE. 

E.  I',  iNOKHHOLL,  Editor  avd  Phopbietou. 


Pl'bliuatios  OrncB; 

AmBBICAN  TOAFT  SOCIKTY   BUtt.Dl.Vr3,      -      loi)  JiABBAtr  STftEBT, 
NEW  YOKK. 

ScrpsCHIfTION,  FOR  THK  TLMTEn  flTATES  ANTl  CArfAPA,  f  2.00 

ayear«  In  dflvnnce.  For  uU  Unoigii  cuuiitrlM  laelutU^l  111  the 
Postal  I'Dlon.  $«.00. 

CoMML^slCATl0^a.— The  Editor  wiil  bo  plenaed  to  receive 
conittiuulcHiious  on.  trade  topics  from  any  autln-ntlc  eource. 
The  correiHi>ondlelit's  name  abniild!  in  nil  ctim-a  be  given  as 
ail  eriilenee  or  good  talth,  but  will  not  bv  imbllBllwl  H  Bi»elally 
requested. 

I®-  One  week's  notice  roquirp-I  (or  dlwonttu nance  or 
cbffn^  of  advertise  men  til. 

The  HoflBELtBa  AOE,  130  Nussmi  St^pet,  New  Yfttk. 


£nter«d  »t  the  Xew  York  poat  offlct?  ifia  Bw-oud-ctJiaa  ninltpr. 

On  account  of  ttto  exeeftsivv  rUscoants  charged  by  AVir  York 
h^Bka  wfl  flra«//  cbeckn  under  tbeir  n*iv  rule,  siibicribvrs  are 
nijuvi*ted  to  rtmit  bj  Post  Office  or  Kxprvtts  taooey  ordFt  or 
y.  J',  drAft. 


A AAAAAAAAAAAAAAAAAAA A  AA AAjUk AA  AAA  4  A AAAAAA 

j         Number    of    HorMS    Prostrated  by   Heat  fn  ChlCAE«        J 
J  durlnj^  last  week .....^.. .,*,,., ,,3000        ^ 

^        Number    of    Automobiles     Prostrated    by    Heat     in         L 
j  flame  leneth    of  time ..„. None.        p 

1  C 

TTYTTTTTTTT  TT  TTTTTTT  TTTTTTTT*  Y Y¥¥  T  TTTTT  T 

THE  nOTOR  TRUCK  THE  HORSE'S  FRIEND. 

THE  extreme  Ueat  all  over  tlie  country  last  week,  and  the 
Hlmllat  vlflltdtlon  a  month  ago,  are  forcible  remludere  ot 
the  boon  to  the  equine  epecien  which  tin?  motor  vehicle 
will  pruve  itaelT  when  It  oome*  Into  more  general  uee  lor  com- 
merctal  work^  Up  to  the  prttteut  time  It  ba8  beep  naed  mainly 
^  for  pleaaorv,  bat  when  all  heavy  loada  are  moved  by  mechani- 
B  cal  power  the  overworked  draft  borse  will  cease  to  exlat,  and 
H      uucb  cruelty  now  unavoidable  will  be  spared. 


ROLLER  BEARINGS  AND  SOME   CONNECTED 
HATTERS. 

THE  qaeBtiob  nf  the  most  aultable  bearlnge  tor  a  motor  vehi- 
cle 1b  cwlalcily  a  llMone^andwearellkely  tocortlnue  to 
bear  of  U  vo  longae  the  present  marked  diversity  of  prac- 
tice l»  thLa  regard  cotitlnueH.  l3uIilderB  In  thin  iiouutry,  ro  (nr  as 
we  are  awary,  have  from  the  flrat  coneldered  bflll  or  roller-bear 
Ing  ailea  or  huba  a  »fite  ffua  non,  and  would  regard  aa  renc- 
tJonary  any  aufjgestlou  looking  to  the  aubBtltutfan  al  plain 
beariDjsB.  nulldere  Iil  Europe,  ou  the  other  hand.eo  farae  they 
Tiave  tried  aniirrlotlon  beariniTH^  nppear  to  have  had  flatlefac* 
tory  reauItB  with  themonly  In  light  work^nnd  while  there  may 
belnHtaiiceaof  their  nee  In  vulture*  and  commercial  vehlclcB,  we 
do  not  recall  having  noticed  any  such  uaae.  Aothe  continental 
bullilera  are  lar  ahead  of  America  In  their  eicperienco  with 
heavy  machlDea^  this  would  at  first  Bight  look  like  a  proven 
caBe. 

Quite  poBalbly  It  la  proveu,  for  the  place  and  condltfcme  aa 
they  exist  ucrosa  the  water,  freeumably  ihe  Europeaa  conJ' 
Htructura  have  tested  the  beet  examples  available  of  both  Bye-' 
tenia,  and  knfw  their  awn  mluda  when  they  made  their  choice. ' 
Bnt  If  We  grant  this  very  reaaunable  suppo^ltiaa^  we  may, 
with  eqoal  plauallilllty,  afuume  that  American  conetructoro 
have  Fouud  antl-frlctloD  bearings  Batlafactory.  since  they  use 
nothing  el^e.  There  Is  certainly  no  reason  for  decrying  the  ue^e 
of  ball  or  roller  bearings  where  they  have  been  (oand  Bncccaerct 
here, because  on  another  clasB  ol  work  other  people  have  found 
otber  bearings  Of  the  Bnme  name  unsatlafaptury>  For  ODQ 
thing,  there  la  Q  great  dlA&reuce  between  different  bcarlugB, 
even  though  all  be  called  ball  bearings  or  roller  bearings.  Po- 
teuta  have  been  granted  on  "  ball  bearing^"  whoae  balls  could 
not  by  any  poaalbllity  roll.  To  deeigu  a  ball  bearing  whicb 
shall  operate  without  rubbing  Irlction  calls  for  either  tnatiie- 
matlcB  or  a  lucky  star.  It  used  to  be  thought  that  the  amaller 
the  bnllB,  and.  therefore,  the  more  "polntsol  contact'^  luaglven 
apace,  the  greater  would  be  the  practicable  load.  The  contrary 
la  tbe  caee,  atid  more  ball  boarlnga  have  probably  lulled  owlog 
to  undersixed  balls  than  to  aoy  otber  one  Ceaturo  of  dealgn. 
The  necesalt;  of  mlcroecoptc  limits  of  error  la  sire  or  shape  Ib 
rarely  appreciated  till  taught  by  experience.  Dnitorffl  balls  are 
made  now  at  moderate  coat,  bnt  a  few  yearn  ago  balls  cost  a 
good  deal  and  were  auytblnic  bnt  uniform. 

The  same  remarks  upply  Id  large  uieaaure  to  roller  bearlnga. 
One  doea  not  need  to  be  much  of  an  expert  to  pick  out  roiler 
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bearings,  from  the  manjr  on  tbe  market,  wblch  pad  not  po8Hl'>^ 
biy  roll  wltttQUtrabblng;  and  tbe  Deed  lor  exact  meQauremeDtB 
and  workmaDstaLp  la  qatte  ae  great  as  with  ball  b^arlnga. 
Satisfactory  baU  aod  roller  bearlogft  have  watted  till  now  for 
recognition  becauw  reflDed  marhloery  le  D'eedBd  for  thctr  pro- 
ducUoD  DD  DcoiDOiercla]  flcale;  and  we  cnn  readily  bellevatbat 
Iiart  of  tbe  [allure  of  thrae  bearlugft  abroad  bna  bc^ep  due  to 
]ac(t  of  tboe«  refined  and  rapid  tnecliBDlcal  appUaucea  Id  wblch 
Amerlcau  shops  atacd  prei^mlDent  over  all  others. 

Qrantlns,  then,  tbat  tbe  autl-rrlctlon  bearing  muat  aucc#«d 
bere  If  any  wbere^  (or  a  glTcn  eerrlce,  the  practical  f(ueBlIoti  Ib; 
Wl]  at  may  we  expect  of  tbe>Be  boartogia,  and  of  roller  bearing 
Id  particular,  wheu  It  comee  to  heavy  work  in  this  country? 

PerhapH  BM  good  an  anewer  ae  any  la  to  point  to  the  undta- 
puted  fact  tbat  tbeae  b«i)HDeB  effect  an  Important  aavlng  in 
powi^r.  It  la  Dot  In  the  nature  of  man,  and  certainly  It  Is  Dot 
Id  the  Tanke«  blood,  to  atop  abort  of  any  ImprovemeDt  whose 
advautagea  have  ODce  been  demoDstrated.  The  roller  bearloK, 
Bucoceafully  applied  to  tbe  motor  vehicle,  enablca  a  lighter 
motor  to  perlorm  the  same  work  as  a  heavier  one  with  i^laEn 
bearlnga.  Tbe  Ugbter  motor  meana  smaller  tankHjIgbtercoD" 
atructlan,  leaa  wear  and  tear,  nad  less  expenoe  all  around.  It 
la  Hcareely  to  be  Imagined  that,  with  tbcae  benefits  Id  flight, 
InventorB  will  fold  their  handii  before  the  prUxe  la  within  their 
eraap. 

Tbe  Important  fact  should  not  be  forgotten,  however,  that 
tb«  friction  ol  the  wbeel»  Is  only  ac  Item  In  the  total  friction 
loiBB  between  the  motor  and  the  tlree.  Not  all  of  the  loss  la  In 
tbe  bearlagei  a  substantial  percentaxe  of  It  3b  in  tbe  geare  and 
the  sprocket  cbalti  or  cbaius.  But  every  ^ear  shaft  baa  at  leaat 
two  b«Brln^tt,  and,  while  we  have  do  data  at  band  lodlcatlng 
the  percentage  of  loss  here  and  at  the  wheela,  yet  It  la  obvi- 
ously a  mistake  to  ueglect  the  former,  as  II  no  friction  of  conse- 
(luence  existed  aave  at  the  axlea. 

To  apply  ImII  or  roller  bearings  In  tbe  tranamlaslou,  bow- 
ever,  la  far  from  being  a  simple  probletn.  Tbe  extreme  banj- 
neu  of  tbe  bearlnic  membera  calla  for  great  exactitude  of  aU^n- 
tnent,  and  thla  can  be  secured  only  by  exceptional  r^dity  ol 
frame  or  by  mounting  the  abelU  ot  the  bearings  fn  spherical 
eeata,  aa  ta  the  practice  with  tbe  main  bearings  of  electrical 
macbluery,  In  order  that  they  may  be  self-aligning.  Tbe  former 
method  Is  hardly  compatible  with  tbe  preaent  American  prac- 
tice ot  Ipterpofllng  the  springa  between  the  frame  and  thebody, 
inatead  of  between  the  axles  and  tbe  frame,  although  It  can  be 
accompllBhed  by  making  tbe  trananalaslou  Aelt-contalned  and 
using  Qoxlbie  conuectloas  between  ft  and  the  motor  and  the 
axlea.  Spherical  sentfl,  on  the  other  hand,  tiot  only  add  sub. 
staatlally  to  tb^  coRt  hut  give  the  gears  a  chance  to  run  deaper- 
fttely  out  of  line  before  attention  ts  given  then). 

It  la  quite  probable  that  provialoD  for  eeif-allgnment  would 
be  Deeded  If  tbe  mecbanlam  wi^re  carried  on  a  aprlng-anp ported 
rigid  frame,  as  la  the  European  practice,  but  tbia  would  be  in 
the  nature  only  of  a  coneeaalou  to  the  unyfeldlDE  nature  of  the 
bearings,  and  would  not  Imply  an  i  mpendtng  deetructlon  of  tbe 
gearing.  It  Is  certain  that  thLa  arrangement,  apart  from  its 
other  advantages  ordlaadvautagea,  preaenta  a  correct  aolutlon 
of  the  problem  of  allgrnmeat.  What  may  be  called  the  oppoalte 
extreme,  tbat  of  mounting  the  motor  and  traDsmtsalon  directly 


on  tbe  axlea  or  on  tbe  frame  conaectlng  tbem,  haa  Uttle  or 
nothEug  to  recommend  It  beyond  Its  Initial  ilmpllclty.  It  la 
easy  tocomblDe  rigidity  of  tbe  mecbaalara  witb  tlexibtilty  of 
relative  movement  between  tbe  front  and  rear  axles,  by  awlrel- 
lug  the  front  axle  on  a  ring-bolt  at  the  trout  end  ot  a  rigid 
frame.  This  geta  over  the  alignment  difficulty,  but  It  impoeee 
the  whole  weight  of  the  motor,  trauamtaaioQ  gear  and  frame 
aa  a  dead  load  on  the  tlree.  Pneumatic  tires  are  admirable 
cuablona  for  small  abocka.  and  on  aapbalt  or  new  macadam 
tbey  would  do  very  well  alone;  but  their  range  la  very  abort, 
and  they  are  altogether  Inanfficlent  to  abaorb  properly  the 
vEbratlnna  arlalDg  from  the  irregularltiea  of  ordinary  roada. 
It  baa  been  proren  time  aud  again  that,  where  machinery  ]a 
carried  he  b.  dead  weight  on  poeumatic  tires,  the  lite  of  both 
tlrVB  and  machinery  Is  very  greatly  shortened.  It  may  be 
taken  as  abeolutely  essentia]  to  the  correct  design  of  a  motor 
vehicle  of  ordinary  Blxe  ami  weight  (not  a  tricycle)  that  not 
only  the  body  but  the  macbfiiery  ahould  be  sprlng«Buapended. 

To  Inquire  whether  tbe  machinery  should  be  mounted  within 
tbe  body  or  separately  euBpended  would  carry  ua  beyond  the 
acope  of  tbe  present  Inquiry.  Tb«  disposition  and  vibration  of 
the  motor  will  have  aomethlng  to  do  with  this  qnestionf-bat 
the  fact  tbat  the  former  arrangement  Is  the  preferred  one  In 
practice  gives  It  the  welgbt  ol  a  priori  argument.  Either 
arrangement,  however,  would  allow  of  roller  bearings  being 
used,  and  we  believe  tbat  the  future  tendency  of  design  will 
be  toward  one  or  tbe  other  of  the«e  two  forms. 

Our  readera  wlli  be  Interested,  in  tbia  coanertlon.  In  tbe  apecl- 
ncatlona  of  the  patent  recently  Issued  to  E^w.  P.  Cowlea,  of 
which  an  abatract  Is  given  on  another  page  tbta  week.  By 
tbe  uae  of  an  iDgentoua  Irfctlou  device  tbe  weight  of  the  trans- 
mission Is  reduced  probably  50  per  cent,  from  what  It  would 
be  If  gears  were  used,  and  tbe  use  of  Oeilble  shafts  from  tbe 
motor  enables  the  latter  to  be  aprlng-suapended  in  any  way 
desired.  A^uming  that  tbe  frlctloD  rollers  are  made  sufficient 
for  their  work,  and  that  tbelr  bearlnga  are  able  to  wltbatand 
tbe  heavy  preaaure  Impoaed,  nothing  ao  promising  baa  tor  a 
long  time  come  to  our  uotlce.  The  queatlob  at  this  moment 
Is:  Why  cannot  roller  bearings  be  used  wltb  those  friction 
rollers? 

A  SIGNAL  NEEDED. 

THK  comment  is  sometime^  made  tbat  the  belli  commonly 
ua^on  automobiles  are  not  distinctive  enough  in  sound  to 
serve  as  Q  warning  when  used  In  the  midst  of  trolley  cars 
ontheonebaDdandblcycleeontbeotber.  If  onepartlcular  kind 
of  bell  were  used  on  motor  carriages,  and  If  thle  were  auffl- 
clently  unlike  the  bells  used  on  either  of  the  other  conveyances 
mentioned,  everyone  would  soon  learn  to  recognize  and  beed 
tbe  warning.  Unfortunately,  there  are  very  many  kinds  of 
automobile  be]|a,and  no  small  proportion  uf  them  might  easily 
be  taken,  by  their  sound,  to  belong  to  cable  ur  trolley  car*,  to 
bicycle  seorcherfi,  or  even  to  bakers'  wngona,  at  greater  or 
teaser  dlatani;OB,  That  thl4  tact  carries  posaiblUtlea  of  both 
annoyance  and  danger  needs  no  argument.  Every  wheelman 
can  testify  to  the  exasperating  Indifference  of  the  pablfc  to  a 
amall  bell.  It  la  heard,  but  Id  tbe  multitude  ot  other  nolaea  It 
la  not  heeded  till  the  wheel  Is  cloao  at  baud.    That  tbe  pedes- 
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tHan  bearing:  the  bell  of  a  motor  earHnge  sboultl  euppoae  blui- 
selr  safe  beeauBf!  tie  Is  not  on  tbe  etreet-cai-  trackB,  Is  ab  evea 
more  Krioae  iMsaBlblllty.  On  aircount  of  the  lilgli  speed  ol  the 
automobne*  Ita  sIrhbI  should  be  iDstitntly  recognisable  at  a 
dietantre.     It  need  not  be  loud,  but  It  must  be  cbarat^terlBtlc. 

Probably  the  moat  distinctive  tbini?  now  inuBele.  the  born 
ado<pted  In  France.  FOBSlbly  the  reaHon  wh;  It  la  not  more 
cOtDmouly  adopted  In  this  conntr^  Is  that,  as  at  preaeDt 
arranged.  It  muat  be  worked  hy  tbe  band,  whereas  American 
bnlldem  prefer  to  nnsEj^n  minor  opernttont)  to  the  teet,  leavlDg; 
tbe  bttnds  as  free  as  the  prlice  work  or  steerlai;  and  speed  con- 
truUiHK  trill  permit.  This  wouTd  seem  tr>  be  a  chnnee  for  tbe 
LaTontorol  tbe  air-pump  whistle  to  adapt  bis  contrivance  to 
motor  vehicles. 

Let  driveiTB  agneJC  tbejcan,oa  a  slnKlecbamcterliitlc  slsna!, 
and  then  drop  the  others.  The  public  wUltbaak  tbetn  and  the; 
wilt  coQgratulate  themaeWes  no  leas. 

"BLINDED'^  H0R5BS. 

IT  la  a  matter  of  common  observatloa  that  the  horse  wtth 
bilndera  La  mone  apt  to  take  frigbt  ftt  objects  la  the  road 

,  than  the  horse  whoae  tIbIoq  Is  nat  thas  obstructed;  and 
tbli  la  Dsnallj-  and  aaturally  explained  hy  vaylnfT  that  theformcr, 
being  unable  to  see  the  supposed  bustlle  creature  alter  be  has 
passed  It,  fancies  It  to  be  pursuing  bltu.  This  la  without  doubt 
the  principal  reajion  for  the  (act  obeerved;  aad  we  t&acj  that 
If  the  animal's  miaffters  were  to  be  nlmllartj/  encumbered,  and 
then  compelled  always  lo  look  atralK^t  abead,  It  would  not 
take  a  great  deal  to  develop  In  them  something  of  the  aame 
tlmomu&Dess. 

Recentlyj  however,  we  have  seen  It  suggested  that  the 
blinders  mar  sometlmea  act  aa  disturbers  In  another  way. 


Tbe  Inner  6ld&  o(   tbe  blind«r  la  eoncave,  and  Is  atipposed  to 

be  a  dead  black.     By  repeated  cleaning,  however,  It  may  ^.aln 

a  certain  degree  of  polish;  and  Id  this  coodltloa  It  Is  adapted 

to  re(l>H?t  light  Into  tbe  horse's  eyes  to  a  very  cDnfuslDg  If  not 

Injurious  degree,  while  even  tlgbt-colored  obtects  may  tbus  be 

doubled,  the  form   of  the  blinder  mngnlfylng   or   distorting 

them. 

The  point  seeEDB  worthy  the  attention  of  horse  owners;  but 

whether  ft  proves  of  much  or  utile  weight,  we  thluk  that 

many  au  owner  of  a  *^  blinded"  horsehaeonly  btniself  to  blame 

for  theanlmar«  timidity. 

Jt 

IN  the  last  iBsue  oT  The  HonaEL^as  Aqb,  on  page  14,  the 
caption  ol  Fig.  H—**  Plan  and    Elevatlan  of  the  Gardon 
Tranainlselon  Gear" — should  have  read  '•'  Plan  and  Eleva- 
tion of   the  Gandoa  Tranamleelon  Gear.^'     By  reference  to  tbe 
text  it  will  be  seen  that  It  llluatratea  the   transmlaalon  from 
engine  to  Iroot  axle,  Of  the  £team  truck  of  that  name. 


THE   MARSH    MOTOR   BICYCLE. 

A.  new  motor  bicycle, In  which  th«  motor  appears  to  be  some- 
what better  adapted  to  the  bicycle  than  la  sometimes  tbe  case, 
has  Just  be«u  brought  out  by  Marsh  Bros.,  ol  Brockton,  Man^, 
and  la  illustrated  berewlth. 

Thfi  weight  ot  the  machine,  wheo  ready  for  the  road,  la  SO 
pnunda,  and  It  carries  an  air-cooled  four-cycle  motor  l%iDcbee 
bore  by  214  Inchea  stroke,  geared  tbrougb  a  sprocket  cbaln  to 
the  rear  wheel. 

Th«  aiotor,  as  will  be  senQ,  la  placed  falrl;  low,  being  junt  for- 
ward ol  tbe  seat  mast  or  vertical  member  ot  the  frame.  This 
location  has  been  selected  (or  It  by  Its  makersafter  considerable 
experience  with  placing  the  motor  on  the  front  fork  and  oxer 
the  rear  wheel  back  of  the  saddle,,  and  thev  arecoavlnced  that 
tbls  Is  tbe  only  practical  place  for  It.  To  get  the  motorin  here^ 
however,  It  has  to  be  made  rery  uarrow.  In  order  not  to  Inter- 
fare  with  tbe  cranks  or  neceeaitata  a  tread  of  ungainly  width. 


;*>» 
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Thla  bfts  been  a.ccompUHli4<d  liy  making;  ttie  craiik>pfii,  wblt'b  iB 
liV  ltich<!>^  long,  overlianfc  the  malti  beartnge.  The  inner  ^lidB 
Of  tbe  bearTnge  aro  only  %  loch  apart,  tlile  giving  Bpncc  ^or  the 
connecting  ro(\,  for  th«  two  ti-ltich  Bteol  tlliika  wbloh  constltule 
the  eraBtcAiLnJ  Dywhei^ls.aMdlorclcaraDco  between  tbc  rod  find 
tbe  diaka.  Tbe  bearing  next  to  tbe  Hproi'ket  pinion  ie  IY4,  Inches 
lang,  ami  thfl  other  le  1  Inch  long.  The  ovor-aJ]  width  ol  the 
motor  la  only  4  Inebee.  Aa  will  be  aeon  from  tbe  pbotograpba, 
width  Is  saved  by  putting  the  exhaiist  rnlTO  eomewbat  bai'kof 
the  axlB  or  tbe  e^i'llnder,  instead  or  Just  over  one  pud  or  tJie  s:hnit, 
as  le  cuetotiiary.  Tbe  anusual  Darron'neeiij  ol  the  motur  le  well 
Bhowii.  The  crank  caau  1b  T  InnlitH  In  outcide  iliameter.  Tho 
makers  static  that  alter  bavlngf  run  tbe  machine  nearly  t.OOU 
mtlea,  an  inspection  or  tbe  motor  bearluga  ahowed  no  aign  of 
wear. 

The  rear  wheel  baa  a  coaster  brake  huIi,  wltb  tbe  t^leanlns 
gear  and  brake  on  the  rlgbtrhaud  aldo,  and  the  A:2-tooth 
Bprucket,  to  which  tbe  motor  \a  coDoected,  on  the  left.  The 
motor  shaft  inake^  Gi  turns  to  one  of  tb«  rear  wheel,  and 
Marah  BroB.  Inform  ua  that  It  wtlL  tiarry  u  person  or  average 
welgbt  from  30  to  2R  miles  an  hunr,  with  no  pedaling  accept 
when  going  up  the  ateepe^t  hills. 

Jump  fipark  Ignition  Is  uecd.  and  the  battery  cells,  four  In 
Dumbet:,  GHch  liV  tacbea  diameter  hy  1*^  Inches  long,  an  plat.-^ 
end  to  end  In  the  borlsontal  tubt,  strnppt'rt  to  the  top  member 
ol  tbe  frame.  Tho  e^park  coll  Is  contained  In  Um  caae  hung  from 
tbe  front  part  of  tbe  eamc  member.  The  fuel  tank,  of  one 
qaart  capacity,  Ij«  faetened  back  ol  the  St!ut  pofct  by  tbe  lug 
shown,  and  i^at  hHow  It  is  tbe  r«poriMr,  whk-b  appears  to 
be  ol  tlie  coiiatant  lerel  type. 


Marhii    Ui>'i>'i.t:   MihriiK. 

Between  the  rear  whwl  and  tbe  lower  part  of  the  eeat'mast 
la  the  mnffler,  which  ia  secured  to  tbe  lutt(>r.  Tbe  seat  laaBt  1b 
used  to  convey  tbe  exhaust  gaBeBfrom  themotortothe  muffler, 
and  Ib  made  of  10  guage  tubing,  16  gauge  tubing  being  used 
6leewhere.  Tbe  fix  to  n^  juetback  of  tbe  motor  cylinder  Ib  n,n 
air  Bcoop,  to  carry  warm  air  from  the  motor  to  the  vaporlBer. 


M*B»H    BUTiXE    MOTOR^ 

On  Ju]y  2d,  W.  T.  MarBh  rode  the  macblue  Irom  Brocktoo 
to  Plymontb  and  bach,  25  mlleH  each  way,  In  2  boura  3.S  mlu- 
Dtes.  Between  tbe  time  when  he  left  Brockton  and  the  time  of 
ieavlDg  Flymoutb,  1  buur  S~t  minutra  elapsed,  and  tbe  return 
trip  waB  made  In  iMi  mttiutea.  Mr,  Marsh  did  not  use  bis  feet 
to  aftslst  tbe  machine  during  the  entire  trip,  with  tbe  exc^ptJOD 
of  the  big  hill  at  KingBton,  which  Ib  ^  of  a  mile  long  and  very 
steep. 

Mamb  Bros,  do  not,  of  course^  Intend  their  outfit  (or  racing 
purpoaeH,  but  they  believe  that  it  carrlea  ample  power  lOi  gen- 
eral a«e  In  tbe  hands  of  tbe  public,  and  that  greater  power 
would  be  liable  to  lead  to  accidents.  Thty  will  devote  them- 
Belvea  exclualvelj  to  tlie  manufacture  of  theae  macbluea  In  the 
future,  and  will  aell  the  motor  or  any  part  of  It,  or  any  fixture, 
separately  IT  deelred. 


THE  SIMPSON-BODHAN  SYSTEfl    IN    AHERICA. 

The  Milwaukee  Automobile  Co.  inform  tie  that  W.  L.  Bod- 
tuBU,  of  Slmpauu  &  Bodmun,  Manchester,  Eng,,  has  made 
arruugements  wltb  them  to  derelo))  aud  conatruct  sample 
vehicles  00  the  Slmpson-Bodman  syst<jm  at  their  factory,  wltii 
Buch  modlQcatioQ  aa  seem  neceaaary  to  adapt  them  to  Ami^rC- 
can  made.  Mr.  Bodman  baa  expresaed  himself  aa  astonoded 
by  tlieBeverity  of  the  conditions  that  muat  be  endured  In  tbla 
country  by  the  in  otor  vehicle  Intended  to  go  on  any  horse  road 
at  any  soabod  of  the  year. 

The  Milwaukee  Automobile  Co,  have  been  rery  largely  Influ- 
enced to  make  arrangemente  with  Mr.  Bodman  by  tbe  fact 
that,  while  there  are  at  present  no  statutory  llmltatlona  on 
tbe  uee  of  eel  f-p  rope  tied  vehicles  In  thie  country,  yet  there  Is 
always  the  possibility  that*  should  any  type  be  pat  on  the 
market  which  was  InJurlouB  to  tbe  roads  or  a  nuisance  to 
other  traffic,  eome  MmltatlrjuS  to  their  use  would  be  made.  J^ 
careful  tcBtiug  In  Laneashlrc  baa  con^rlneed  the  Mflwaakee 
coTupany  that  this  eystem  baa  been  developed  oa  Lancaahlrs 
roads  niuHt  nearly  apprinimallng  to  tbe  rood  surfaces  in  the 
citlee  of  this  country,  and  In  compliuoce  wlrh  the  moat  ooeroos 
reftUirdmenta  of  uae,  coat,  eaae  of  control  and  aaJety. 
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ON     MOTOR     POWER. 

Bv  L,  BERfiEK. 

The  fntemal  nc:tlna  of  n  bIgh-Bp**fl  g-aeollne  enf^ne  Ib  ei* 
amJned  «a  Its  dia^raio,  Tlila  latter  In  not  easy  to  obtteiti,  and 
aside  from  lt»  Indlcatlona  «r  the  effect  a(  vtirlaUoiifl  In  the 
point  of  i^tiUIon  and  tb«  hillial  and  tercnin«I  presBiirea,  the 
othLTTalueso!  P  aacl  T,  nnd  the  v*.ria.tlon  of  the  entropy  E, 
or  of  tli^qunntltteBOf  heat,»reor  only  theoretical  lut^reBt.  aocb 
A  dm^ram  muet  be  sapplenieiiterl  by  a  stutly  of  the  lonws  and 
thp  cautiCfl  uf  reduced  power  In  the  motor,  in  order  to  ffet 
practical  Improvement  In  ItH  organH.  The  foLlowlag  loBses  caa 
be  called  ••conatunt."  or  a! most  "coDHtaDt  "  loaaes,  via,: 

{1}  The  Don  Inst  ail  taneoUHiiesJt  of  the  explo^Joq,  of  which 
the  effect  1b  hicreaaed  by  the  sluKgishneaa  of  the  contact  opi-lng^ 
in  ele^'lrlcal  l^Tiltloo.  For  an  averaKe  good  niDuIn^  luotor, 
with  proper  lead.  It  Is  negiil^bleln  coniparfaoa  with  the  otlitr 
causee  of  troable. 

(2>  L.OSB  of  heat  In  the  water-lftcket,  or  by  tLe  walls  and 
heAd  at  the  cylinder.  For  nn  averiige  motor  thJB  may  be 
taken  as  about  r.cj"u'  of  the  heat  of  tlie  expIoBlon. 

(3)  LoBB  due  to  the  heat  remaining  in  the  exliaunt  g'aeea; 
thlB  In  aboat  50%  or  the  retnainlajf  heat  of  the  eiploiilon. 

(4)  Rarefaction  of  the  Iii-drawa  air  and  mixture  Id  the 
carbureter  and  the  cylinder  durlnj;  the  admlBBloa. 

Conaldering  the  value  and  the  speed  of  heating-  tD  the 
ordinary  hotralr  motors  (the  Lehman,  for  la«itaDce),  we  tan 
admit  that  the  temperature  of  the  air  aod  mixture  reached 
hardly  ^O''  C.  Va  the  cylinder,  tl  the  admlaalon  1b  made  at  1.^'°  C. 

ThlsltjcreaeeatheprcBBureofthealrfroml  to  H^-i-^^t.ftQ : 

27-1  T  lo 

aud  aa  the  tenalon   of  the  fra^ollne  vapor  ol  the  mixture  la 

SIS  mm.  of  water  at  16°,  aud  41()  mm.  at  40°,  the  absolute 

tenalon   of  the   vapor    will    he    Increaeed    only   from   1    to 

...',:. —  =  1.02,  the  atmospheric  preaaure  being  equal  to  10 

metres  at  water.    The  density  of  the  mixture  Is,  therefore,  re^ 

duced  (roto  1  to  —=75  =  092,  giving  a  Iqhs  o(  8  per  cent. 

(5)  Realatance  of  the  aucttoD  valTe,due  to  the  tenaloa  of  Ita 
apriDg. 

T 
It  T  Ib  the  teoeloD  and  H  the  area  of  the  valve,  the  value  ^ 

'wIlT  repreaeiit  the  lost  preaeure  of  the  Indrawn  alr«    In  the  caeo 
of  a  teusfoD  of  2  pouudB  fur  an  Inner  diameter  of  1|>^  lu^,  tho 

=  S  per  cent,  of  the 


'^  ^  ^  rltt«  ^^'  °'  i.ihA-TT.r 


atjuospherlt'  prefisure. 

Further  luveatlRatlon  un  theae  five  eonataut  eourceii  of  loat 
power  cannot  be  undertaken  Id  this  Study;  we  muat  pnaa  ita 
to  more  important  and  lees  well-known  causes  or  trouble — 
tboBc  which  v'ar>*  with  the  speed  of  the  motor, 

The  speed  of  the  air  in  the  auction  appuratua  often  averages 
from  40  to  50  yards  per  second  Id  the  pipe,  glTlng:  a  reeletance 
correHpouding  In  ahtnit  O.tHt  Ol  the  atinonpherlc  preSflure,  and 
fncreuHin);  quickly  to  0.3  ami  more  with  the  speed.  This 
revlstance  of  the  suction  l[iereaee«  with  the  wjuare  of  the  Bipeed 
of  the  air,  and  the  lost  preMeiire  can  be  calculated  by  a 
plexometer.  We  Indicate  her*  a  elmple  metborl  by  which  this 
reflint-am-e  may  he  calculated  by  uodng  the  apeed  of  the  motor 
when  running  free.  Let  P  be  the  net  avtdlable  power  remain- 
ing i>or  stroke  after  the  Ave  caiiHes  onoBS  above  mentioned. 
Let  Nrt  be  the  number  of  revolutlrmB  per  niln.  of  the  rnotor 
mnulDg  free.  I.et  N'l  be  the  numbt-r  of  revolutions  per  mio, 
for  the  ordinary  work  of  the  motor  In  queation.  Let  I'j  be  the 
jKiwer  for  thts  work,  by  the  diagram,  and  Pu  the  power  by  the 
dicucram  for  Na  revolutlone. 

The  reslBtance  of  tlie  suction  for  N'l  revolutions  will  be 
propartionnJ  to  Nia.and  mfly  be  designated,  therefore, na  Anja. 

The  remaintng  propulsive  power  Pj  will  consequently  be 
e«inal  to  P— Anj3.  or  Pi  —  P— Ani^. 

LlkewUw  the  remalolng  propulsive  power  Ptj  on  our  diagram 


will  be  ei|«»l  to  1'— .\nir  for  n,)  revolutions,  the  constant  A 
i)e:ing  di^pcndenl;  on  the  forni  of  the  nHiiIrntioii,  which  is  the 
i^ame  lor  all  caaea  of  our  motor.  l(,.jre  suppose  that  tliere  1e  no 
power  available  fn  the  cylinder  for  external  work  at  tliespwd 
N„,  which  Is  the  case,  because  thK  ajieed  cannot  be  Incroaflcd, 
then.  If  we  ueglect  the  frlctlopa!  resistance  o!  the  motor,  the 
propulalve  power  Po  will  be  0. 


Therefore  we  have  Pi  —  P^Ani* 
Po  ^  P— An^a 
Po  =  0 


And  thence  P  —  Ado'  and  Pj. 


=  -(-^)" 


(11 
(3) 
(4) 


This  equation  (4)  means  that  it  we  know  the  ijet  power  P  ol 
the  diagram  of  a  motor  running  alowly,  the  available  brake 
power  Pi  Rt  a  speed  U]  will  be  glveu  l>y  this  ecjuatlon,  !I  we 
know  the  numlH^r  N^..  of  revolutions  of  the  motor  runulUfi:  free. 
If  we  wish  to  take  neeount  of  the  frictlonai  resistance  It  of  the 
motor  in  the  equation  (4),  we  will  bnve  Bimply 


^'  =  ''('-s7')-«  '=' 


Thle  frictlonai  redlstaace  Tl  Is  readily  obtained  on  nur  motor 
by  considering  the  number  of  Ignltlona  required  to  maintain  a 
regular  speed  N'l,  tu  the  caac  of  our  motnr  ruunlug  free. 
Supposing  an  Interrupter  on  our  electrical  IgDitlcin,  and  our 
motor  running  five,  we  can  let  It  run  at  any  speed,  Xi  for 
example,  If  we  permit  only,  for  Instance,  m\  IgnltfouB  in  a 
minute.  The  mechanic  propulsive  power  being  Pi  and  the 
mechanical  resistance  being  R  in  a  revolution,  we  have,  for  the 
speed  nj,  miPj  =:  Ui  R,  the  total  power  Pi  being  exerted  mj 
times  to  overcome  the  (rictioual  reafatance  of  the  motor  at  the 
speed  ni. 

Therefore  we  have  R  —  H!l  p^  (Q) 

In  tlila  equation  P\  liaa  the  value  Indicated  in  the  equation 
(5).  which  la  that  case  becomes  by  «ubstilution  and  trausposl- 

tlon: 


Pi 


Between  two  Ignitions  occur  —  mlaaed    explosjops,  and 

nil 

the  flywheel  haa  the  mean  apned  iii.  with  a  maximum  during 
the  power  strokes,  which  has  only  the  effect  of  making  Pj  a, 
little  smaller.  Thia  maximum  speed  ol  the  flywheel  Is  obtained 
by  the  ordinary  caJculatlou,  For  the  preeeat  purpose  we  may 
neglect  It. 

We  will  terminate  tble  Btudy,  computing  the  real  output  of 
our  engine  from  all  thlUffB  abo%'e  mentioned,  without  laying 
out  the  real  diagram,  which  cau  clearly  be  drawn  from  what 
follows:  Let  Po  be  the  atmoapherlc  pressure  and  K  the  pro- 
portional number  by  nhlch  Po  is  lucrcawwl  hy  the  explosion  of 
the  mixture  In  our  motor.  This  factor  K  is  given  by  the 
temperature  uttulnLKl  alter  expkislrm  in  the  uflcompreseed 
mixture.     Let   To    be   the   absolute   temiierature   before   ei- 

T 
plosion,  and  T  that  after  explosion^  then  K  Is  equal  to  -=- 

to 

and  practically  to  3  or  6. 

Let  v  l)C  the  volume  drawn  Ju  by  a  stroke  of  theplstOD^r  the 

pritportlonai  number  of  the  compt^eAsion.    If  Vi  Is  the  volniUtt 


•  P9  =  0.     P  =  Ano» 
Pi  =:  Ano*  —  Ani»  :=  An*,!' 


i^^) 
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of  the  cninpivBflloii  cbaoiber,  r  will  be  equol  to 


r^.^-  +  '« 


be    the 


ratio   Si 


Ti 


of  the  two  Bpeclflc  beats  of  the 


Let    y 

mixture. 

l»o.rca«,|-;  =  r=5||°=1.80. 

W#  bare  for  the  total  eiier^  of  tbe  miffed  mixture,  Iwe  tbe 
oompTefulou  work : 

Now  let  a  be  tlji>  proportion  of  heat  rcmflinlnjif  after  loae  by 
p'KhflUHti  b  the  nroiKjrtkttial  heat  rein"liilriK  after  ooilng  by 
tliec.vEInder  waJlH  fliid  head:  c  tbe  pj-oportlcmiil  work  remalD- 
Itig;  aft«r  lose  by  heatlTiff  of  the  mixture;  d  Idem  after  lout  by 
the  BHctlon  value;  e  Idem  alter  losn  by  the  rapidity  ufeuctioD 


=1 


n,» 


' — ^:  ^ Idem  after  to«M  by  the  frictlonal  resliBtAnce. 


AH  the<ie  toIum,  Kl^Abcd^f,  can  be  eaally  obtatoed  In  a 
given  motor,  ftTid  the  equation  (a)  of  Pw  ttIH  Indicate  eiartly 
the  ayalJable  brake  power.  We  have  only  given  tbe  Dumerlca) 
example  above.  In  order  to  ebow  its  perfect  coincidence  with 
the  numerous  empirical  lormula  already  prnponed^ 

We  aee  by  the  formula  (a)  that  If  we  oame  abcder  =  a, 
the  real  output  ol  the  motor,  a  will  beeqnai  to  O.lfi  for  our 
proposed  enj^nt*.  The  presaure  at  tbe  tuoraetit  of  releoae, 
which  i-an  ralee  on  the  theoretical  dta^n^m  to  M  atm.,  will  be 
only  s  X  a.l6  —  1.28  atm..  As  real  presmire,  imd  K  we  arrange 
the  exhaust  with  a  well-cloeerl  box,  !>  or  10  tlmeu  greater  Id 
volume  than  that  of  the  plettm  stroke,  we  eee  that  the  ftnal 
reBuHlrig  pressure  will  be  not  ntuch  higher  than  the  at* 
mOHpbertc  preanure,  and  near  that  given  by  the  exhaust  pipe 
reBlBtanee,  aud  that  It  l«  posalble  without  considerable  lot 
power  to  euppreea  the  nolee  by  UBlng  ouly  a  Bmall  outlet  In  the 
exhauat  pot. 


New    Type    "VIEBES"    VEHICLB,    XEAsELUOtrKft    WADKMftA'C-FABKHS-QEIIEl.LtlCHArT. 


We  have  fliinlly,  therefore,  for  the  real  diagram  work  of  the 
gaaullDeengilue: 


Pw  ^  —Ay  X  p^  X  V  X  [K— 1 )  XAbcffef. 
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That  Is  the  exact  formula  from  whtcb  we  can  derive  a  «tmple 
approximate  one.  We  have  ieen  above  Ihftt  we  can  take  H>r 
an  or<iliiftrj'  motor  the  rollowlirg  values  of  the  numbers  In  the 
form  u  la : 

K  =  5    a  =  0.50    J  —  0.S2 

r  =  4    b  =  it.aO    e  —  0.84  I  Ir  we  euppoee  that  dj  =    800, 

tf  =  0.»2     f  =r  0.90    f  n„  =  2000, 

and  R  =  10  S^  of  the  work. 
Put  aleo  n  =  the  number  of  revoluHona  i.if  the  molar  In  a 
minute,  and  Pw  =  14.7  pounds  p.  cq,  liicheo.    We  have,  there- 
tore,  In  H.  P,  tbe  value  approximately : 

H.  P.  =  O.ooonTi  cv. 
T  la  t^veD  In  cable  inches. 


A  NEW  OERHAN  VEHICLE. 

We  take  pleasure  lo  preeeutltig  to  uur  readers  aome  capital 
photogrephg  of  a  new  two-wated  vehicle  built  by  tbe  Neseel- 
dorfer  Wagtinbau-Fabrlk&GesellBchaft,  whose  racing  uiacbine 
was  llluatrated  Lu  our  iBBue  of  July  4. 

The  larger  photograph  \a  taken  from  the  rear,  and  ahowa  tbe 
0-h.  p.  motor  wHb  tbe  body  removed.  As  will  be  ee«n.  the 
rear  axle  la  dropped  below  the  motor,  and  ou  the  left  e]de  the 
long  seml-elllptlc  aprlnn^^  by  whieb  the  frame  la  carried  oa  that 
end  ol  the  axle,  la  clearly  eeeo,  ae  ftlso  the  hub  brake  adjacent 
to  it.  A  friction  clutch  of  liberal  dJmenalone  la  attached  to  the 
flywbee},  and  drlTca  the  aproeket  pinion  at  the  right,  from 
which  aehaia  runs  to  the  apeed-ehauglng  gear  caae  midway 
between  the  axles.  A  metal  ptoJoD  meshea  with  a  rawhide 
gear  driving  tbe  came.  Electrical  ignition  la  aaed;  the  eparken 


MOTOR  CARS  IN  SPAIN. 

'  Tbe  Itimbertog  and  eloff  "dlUKlenclaa'' of  Spftld  are  about  to 
befluptirseded  by  tbe  motor  car.  Two  llDea  of  flutomobileB 
communication  win  be  opened  for  tramc  In  the  uelgijUorbaoJ 
of  Copuna  during  tbe  preseot  year.  One  Une  will  start  rpom 
Betanxoe,  throuKh  Ferrol,  via  Oitlguelra  to  Vivero,  goiog 
tliroQgh  the  most  btautltui  country,  and  connectinK  tbe«c 
plac««  with  tbe  NortbweBtern  Itallway  SyBtem  ot  Spain.  A 
line  from  Coruna  to  SantlaKO  wlU  be  an  Immense  boon,  and 
will  bring  tbeK  important  towns  wltbln  four  houra'  conitnunl- 
eatloD  at  eacb  other. 


faoivee,  not  tied,  Id  cabe,  were  Btaodtng  at  tbe  «lr]e  of  tbarood; 
I  mored  along  slowly  and  paeied  one  horee,  but  ]uBt  aa  1  was 
Immediately  poaeed  tbe  eecood  borae  he  flprang  aidcwlae,  over- 
turned tbe  cah,  broke  the  whltflfj-tree  and  ulpared  bimaelf  from 
the  carriage.  He  did  practically  no  damage  except  as  stated^ 
The  drirere  were  in  a  near-bj  loanug  abop.  I  am  asked  to 
pay  damages  for  repair  of  carriage  and  also  for  shock  to  th« 
horse, cauaf^(I  by  frfg^ht.  Am  I  liable?  iniay  add  that  I  atopped, 
got  out,  and  did  all  In  ray  power  to  stop  tbe  honw  and  prevent 
further  damage.  Mabbacbl'settb. 

[Wheu  the  driver  of  a  motor  vehicle  la  proceeding  at  a  rea- 
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Vol-  fi,  K'j  an 


■on&tile  rate  orspw^.m:]*!  with  reawonwble  i^gard  to  tli*  riifhle 
of  other  uRer»  cil  tberuad.be  c»iint>t  be  belrl  Italjlcll  IiorwH 
take  fright  lit  UlE^  vehir]^.  Htiraes  nrc  liable  to  tnke  frlgbtat 
anythlug  iinrmiinitir  to  tli^iii,  aud  wheu  the  i>bJiH:t  IB  u  thfn^ 
In  common  or  Incruaslnt;  uee,  it  l8  tbe  baaiu^sa  t>t  the  lioreo 
ownere  tn  trrtin  tht-lr  heniitH  to  locii  It.  Horace  may  take  (right 
at  obBfilete  couvej-aTicee  aa  well  fl8  at  Dovcl  ODea,  and  the  iiif  re 
Hwrelty  of  the  vehicle  caunot  be  mrt^e  an  obBtafie  to  public 
prog  reu.-'B  D.J 

WHEEL  AND  TIRE  SIZES, 

MoKACA,  Pa.,  Aug.  V. 
Editor  HoiiHE[-EBH  Aoe: 

"Which  of  ihetn'oBPte  uf  wheela  proposed  below  would  yon 
consider  prererable  for  am  tm  a  Bliiglf-wiatwT  ruoabout  and 
tourioK  «a  rrlflge  lor  rough  Pennaylranlft  roaiie  ? 

(ft)  ThErty-four  loch  front,  3B-liich  rear,  with  2<lDch  or  2Vr 
Inch  tlrea. 

(b)  Tweuty-elght-Inch  tront,  34-lnch  rear,  with  34nch  tlrea. 

Gko.  MotrKTT. 

{Two-Inch  tire*  are  rather  Bmall  even  tor  light  carriages. 
Two  aud  ft  hair  Inches  Is  none  too  large.  So  tar  a«  enajr  riding 
Kov*,  we  ehould  uot  expect  to  find  much  dlflerence  hetween  the 
two  outQts,  but  outfit  (b)  trould  uddouhterJIy  b*  cheaper.  Per- 
haps some  o(  our  readeru  can  add  a  auggeetlnn,— ED.) 
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ANOTHER  RIBBED  CVLINDER   PATTERN. 

Pqila.,  PAm  Aug.  <J. 
Editor  Hon(»£L^na  Age: 

The  pattern  for  a  rlbb«d  c,yHnder  showtt  on  the  encin*ed 
akett'h  Is  eaajBr  to  make' tha-n  that  described  bj  Mr,  Anthony 
In  your  Issue  of  August  1,  for  this  reaeoo  It  will  rwonnnend 
Itself  to  esptriraeiitcrB  who  wUh  to  mate  only  one  or  two 
caatlngB. 

Of  coarse,  the  tacreaeed  labor  ol  molding  by  this  method  pre^ 
cluclts  Ita  use  for  inanutacturlu^  purposee. 

P.  H.  BEArMoST. 

A  SHALL  STEAM  MOTOR. 

UabtfoeDj  Conn.,  Aug.  6* 
Editor  HoB9E[.fe:w  Aox: 

Wtll  you  please  Infurm  roe  through  thecolumns  uf  your  paper 
the  power  of  a  pair  of  double-acting  Bteam-engluea  of  S^Trliin^h 
bore  by  2^i-iiich  alroke  with  a  boiler  prewure  of  l7i^  pounds 
per  square  Ibcb?  Will  a  pair  of  eoiiiluefl  ul  tbe  above  dlmen- 
flions  be  powerful  enough  to  propel  a  carriage  weighing  550 
pounds  at  18  mile*  an  hoar?  What  are  the  dimenslous  of  the 
cjllnders  In  the  locomobile?  W.  P-  W. 

1.  Ahout3'h.  p. 

2.  Yes,  on  good  roads* 

3.  3V<i  X  BH  inches. 

THE  COST  OF  PAVEMENTS* 

Acconllhg  to  the  JnieJ^rJwfln,  atatiBtJeB  show  that  In  1S90 
the  sum  of  f.'J01,400.7a  was  expended  (or  repalriUK  and  Im- 
proviuj^  the  streets  of  Chicago.  In  iaU4  $545,83R.G.r>  waaez- 
peoded,  and  for  the  year  1898  9479,1^4  went  for  the  eame 
purpose.  t>D  this  basia  an  average  of  nearly  $5i>0,(li00  a  year  is 
spent  for  repairing  and  improvlDg  Chicago  streets.  In  efxbt 
years,  from  laflO  to  1898,  the  total  Sum  uf  fa,777,150.9iS 
waa  expended  lor  repairing  and  putting  down  paveinctita. 

The  average  life  of  a  pavement  In  Chicago,  accordluK  to  sta- 
tistics. Is  as  follows^  Cedar  blocks,  flvo  years^  macadninlxed, 
Ave  yeara.  Asphalt  and  brick  are  guaranteed  for  ten  yean, 
and  are  good  for  1 S  years  If  properly  repaired. 

The  motor  vehicl>B,  with  Its  heavy  rubber  tires,  would  not 
wear  a  pavement  perceptibly  during  loni^  years  of  service.  The 
constant  accumulation  of  dirt  wouW  be  a<tnieih1og  then 
unknown,  and  the  business  streets  <^l  a  city  could  be  kept  as 
clean  and  attractive  as  the  bouleTards. 


AVOTHEB    RlltBED   OVLttttlBR    PaTTBRN'. 


NARROW  ESCAPE  OF  VANDERBILT5. 

The  folluwlng  conies  from  Newport,  uuder  date  of  August 
5-  While  we  cannot  vouch  for  Its  correctuesB.  It  doea  not  sound 
Incredible. 

Mr.  and  Mrs.  Wui.  K,  Vanderbllt,  Jr.,  bad  a  narrow  e«cap(< 
from  death  lust  evening,  Tliey  were  returning  home  Id  tbetr 
loconiobliei  and  were  riding  at  a  good  gait  down  BelleToe 
avenue. 

At  the  end  ol  tbrt  avenue  Ib  a  sharp  turn,  and  It  vas  here 
that  the  accident  heppened, 

Mr.  Vauderbllt  veered  <|ulck]y  around  the  corner,  and  as  be 
did  so  he  ran  light  Into  a  faehlooable  turnout,  drawn  by  a 
epfln  uf  bit(h  et<'ppeni. 

It  looked  as  \\  a  coUlslnn  was  fneTltable,  but  Mr.  Vanderbilt 
-was  quick  to  act,  and  tlie  machine  was  brought  to  a  sudden 
Btandstlli.  At  the  aarufi  time  the  horses  reared  up,  pawinff 
the  air  excitedly.  The  driver  saw  that  be  must  heep  the  horse 
In  the  air  until  Jtlr.  Van<lerbllt  could  back  out  from  under 
tbent.  Mr.  Vanderbilt  sonu  bad  his  mnchine  nt  a  eafe  distance, 
bnt  none  too  boor,  as  he  had  hardly  got  from  under  the  horses 
■when  they  trame  to  earth. 

When  Mr.  ^^andcrbllt  turned  to  his  wife  to  Joke  away  the 
fright  he  found  that  she  bad  fainted  unil  sat  limp  by  his  aide. 
She  was  taken  Into  a  cottage  and  was  soon  revived. 
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THE   AUDIBERT-LAVIROTTE  TWO-SEATED 
VOITURE. 

Tbb  reliLcle,  wbich  In  built  by  Audtbert  &  LaWrotte,  Moot- 
plitielr,  'Ljohb,  ie  (]eB<:rtbed  lu  it  rece^bt  laaue  of  La.  FrAQce 
Automobile, 

As  tbe  pbatcifrriipb  BhovrH,  It  Ib  a  auhatantlal  two-Bitated 
Tehtc)e,  ofdlgoLQeil  appearance,  and  1b  w£?1I  suUocl  tor  tourlDg 
aad  Ibe  like.  Its  leadluR  mecbaaicHl  fBatureB  cotiHlflt  in  a  horl- 
■outal  two-cylinder  motor  In  the  forepart  of  the  frame,  belt 
transmission  from  tbe  motur  to  the  iuterme^llate  labaft,  water 
drcnUtton  by  gravity  wltbout  a  pump,  aud  ignftloti  by  epark 
<iF.bot^tub«,  as  preferred. 


Ib  tnterehangeable,  and  any  style  tlesired  cnay  ho  mounted  ou 
the  frntiie.  The  wli>ee)a  linve  broDie  axl«-bnx¥B,  uod  tbe  spnkei^ 
nf  the  rear  wheels  are  thtcbened  where  tbe  eprocket  wheats  are 
ba1t«d.  to  them. 

Tbe  Ht+wrlng  hand  wliwl  la  Inclined^  and  It  acts  on  the  front 
wheals  tlirougb  a  si^rew^  Id  the  manner  shaWD  In  Fig.  -i.  The 
stoerlu)^  tube  Is  supported  near  Ita  toot  at  two  polnt«,  making 
H  Tery  etlff.  All  parts  uf  the  steering  gear  are  o(  forged  aud 
tempered  steel. 

Though  not  mentioned  lu  tbe  de«crtptJon  glveji  by  our  con- 
temporary, tbe  drawing  of  tbe  steering' gear  (  Pis'.  4)  Bbows  a 
"boTte  A  refli^ort/'  appurcTitly  an  enclosed  BprEng  Interposed  tn 
one  oi  the  Units  Id  theBteerlDggear,toreducethe  streeees  due  to 
the  Irreversible  nature  of  the  mecbanlem. 

Althouf^b  the  plan  draiving  ol  the  frame  BhowB  a  gear  trauBi- 
miealnn  from  the  motor  abaft  to  tbe  iotermedlate  shnft,  on 
Which  tbe  eblltlug  gears  are  carried,  tbe  deecrlptloD  states 
that  a  belt  Is  here  userl,  and  the  detail  sketc-b.  Flu.  5,  sbows 
the  arrangi^meD  t.  A  Joclkey  pulley  aclSuu  on  the  hack  ot  ths 
belt  Impressed  against  the  latter  by  a  foot  pedalj  by  preeelng 


^r'm 


FJO,  1. — Jlt'llIBE!tT-l^ArlK.OTTK   TwoSEATED  VolTtJBE. 


The^7rame,  Bbown  In  Figs.  3  and  3,  compriBeB  upper  and 
lower  reaches,  connected  together  by  vertical  StrUtfi^  after  the 
iaBimer;;oI  a  built-up  brld^  girder,  and  Joined  by  trttuflTense 
in«xnbei<B  at  the  same  points.  .Steel  tubing  la  uewl  throughout, 
and  a  very  light  and  yet  rigid  frame  rcBuIti^.  All  jaluts  are 
braced,  none  of  the  bulte  or  rlvetB  charnctertEfltic  of  angleor  T- 
Iron  frames  being  present.  Tble  construction  Is  costly,  of 
couroe,  but  Its  advantages  lo  the  matter  of  stlffnese  and  eupe- 
rior  allgnuumt  of  bearlugB  need  no  demonatratlou. 

Two  s«ml-clllptlc  Bpriuji^H,  Interposed  betwet'n  the  frame  and 
tbe  front  aile,  carry  the  weight  of  tbe  front  rnd  of  tbe  vehicle, 
wbtle  throe  ol  these  springs  perform  tlits  offlee  In  tbe  rear.  Of 
tbei  littter,  two  are  louKltudltia).  aud  are  linked  at  their  front 
«ndB  to  the  frame^  oue  on  each  aide,  wlille  tbe  third,  extending 
traiuversely  across,  beneath  th»  extreme  end  of  frame,  Is  fast- 
ened to  tbe  Irame  at  Its  middle  point,  and  Is  bung  at  Its  ends 
from  the  re^r  ends  of  the  longitudinal  springs.  This  system  uf 
easpenslon  produces  a  wonderfully  easy-riding  vehicle. 

AsTt^fll  be  seen,  all  the  mechnnlBm  in  confined  wIthEn  tbe 
space  bounded  by  the  frame,  nothing  but  the  water  tnnk  (Id 
the  dash)  being  connected  to  tbe  body;  And  therefore  the  body 


whEcb  the  vehicle  Ib  atarted.  Tbe  raui^e  of  movement  ■>}  the 
Jockey  pulley  Is  eulficlent  to  allow  for  sbrinka^  and  stretching 
of  the  beJL 

The  speed  changes  are  effected  by  a  second  huad  wheel,  just 
below  the  flret.  Tbis  wbeel  Ib  secured  to  a  tube,  which  carriea 
a  spiral  pinion  at  Its  lower  eud;^  which  pEnion,  meshlog  with 
another,  rotates  a  longitudinal  ehaft,  which,  by  bevel  pinions, 
rotates  the  cam-abaft  acting  on  tbe  gear  shlftcrB.  Fig.  T 
shows  tbiH  la  detail.  By  the  use  ol  the  cam-gfooved  drum  the 
charge  from  high  speed  to  reverse  can  be  made  without  going 
through  the  Intermediate  speeds. 

The  speed-chauglug  genre,  tbe  differential  and  the  reverslug 
gears  are  all  enclosed  in  a  dust-pi*oor  ulumiQumcaae,  filled  with 
otl.  The  bearlugn  of  tbcRe  several  ahatts  are  of  b route,  and 
lined  with  antifriction  metal,  aud.  In  addition  to  the  oU  In  the 
case,  oil  wellB  and  otl  rlugs  are  provided  to  make  proper  lubri- 
cation o(  tbe  bearingB  absolutely  Certain. 

All  the  gears  are  of  nIcNel  steel,  and  those  on  the  differential 
shaft  arecutout  nf  the  solid.  In  ooe  piece  with  the  adjacent  half 
of  tbedErterential  drum  and  Its  sleeve.  The  milkers  consider 
this  expen-^lve  construction   Justlfled   by  the  reauCtlng  solidity 
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Flu.    4.— FlilONi     ElEVATIAW     of    StEAtllN'i     UeA8. 


Kntv^lty  alone    be[n^    BufflcleDt  to   maintain   tbe  clrculatign. 

The  baiicl  brakes  on  tliip  renr  wheel*  are  operated  by  a  hand 

lever  at  the  Tlt^bt-h&bd  aide  of  the  operator's  eeat.    Tbe  brake 


THE   PARIS-TOULOUSE   RACE. 

Ae  hi  the  vane  ur  the  InterDflilonal  Cu|)'ev«iit,  all  tbe  automo- 
bile world  was  kept  In  BuspeDee  ap  to  tbe  ^u&t  motntriit  aa  to- 
whether  the  Parie-Tu«lnuie-Pnrl«  course  woulil  or  would  not 
be  decided,  a.  procwdlug  which  aBaaredly  rendera  the  boldlug 
o(  8uct  a  race  luflnltely  more  dangerous  than  1b  the  caoe  where 
atnple  notice  la  glveo,  aod  orsanlser^,  competitor^,  and  public 
allbe  permlttetl  to  complete  their  arran^nients  lefaurvl}'.  It 
waa  only  at  liHO  lu  the  alternooD  of  Mondaj,  tbe  23d  ultimo, 
that  M,  Waldeck-RoBseeau,  Minister  o(  the  Ititertor,  Informed 
M.  Jeantaud,  tbe  mabager  or  tbe  aucomobl;]*'  aectlone  of  th«- 
P&rla  ExhlbltloD^  that  the  eveot  might  be  decided. 


Tia^  C. — Belt  TAA^BUtMUON. 

oD  the  dlfferentEolefaaft  la  coptrolled  bj  a  pedal  under  the  right 
foot,  aiad  Is  tbe  ooe  prloclpaily  emplojed,  the  other  being 
reaerTed  chiefly  for  use  oti  long  dE^aeentB.  Id  addition  to  tbeae, 
a  safety  prop  proTldea  agaluflt  danger  when  hill-cUmblogf, 


Fjo*  7.— Speed  OEABii. 
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FlO.    fi. — C'OKTRQLpl-J^O   Mecbamhm. 


There  were  three  eategorlee,  of  volturee,  voltu  retted,  aod 
miotocyclea.  TbedelectEoo  of  the  route  ^ave  rise  to  numerous 
dlfflcultleB,  and  It  waa  unJy  after  eeveral  Gbaugee  that  the  fol- 
lowing WQB  flnally  decided  upon.  Starting  from  Montgeron 
on  the  road  to  Foataiuebleau,  thecoura^  led  via  UkIuu,  Fod- 
tal&ebleau,  MontargEii,  GleD,  BoUrges,  Isaouduo,  Chateaurouz, 
Llmogea,  P^rlgueai,  Pergerac^  A  gen,  CaeteEearrasin  to  Tou- 
louse, a  dlBtQDce  of  733^  kUomStrei  (45S  mllee)'.  Ppoo  the  re- 
turn Journey  the  total  of  73>}\4  kllomfttreB  waa  dlv^ided  Into 
two  etagee,  the  nelected  halting  place  being  Limoges, 

Tbe  paaaage  of  the  racere  through  the  towDB  was  re^culated 
by  A  eyclifit  rlditig  before  ench  vehicle,  a  niatbod  which  Insurea 
the  HaEety  of  the  iubabltauta.  Tbe  eveut  i-alled  forth  <iulte  au 
exceptional  Dumber  of  ea tries,  no  Ices  than  TO, all  told.aeDdlDg 
lu  theLr  bamee. 
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The  BtAftlng  point,  orl]f!tiatIy  fixed  at  Montgeraui,  was  at  the 
lait  moDicnt  truuBlfeiret]  to  UeuHfliut,  Qome  10  kllam^trra 
nearer  to  FoDtaineblenu,  with  tbe  r^pult  ftint  mauy  ^ntliufir 
aeta,  who  bail  traveled  out  by  trahi  fniiti  PariB  to  tbe  tarmer 
[tluce,  wfi-e  tbpre  hopelessljf  HtrnDded,  local  trains  at  ii  o'ckick 
In  tl\v  monilnar  being  aa  rare  on  tbe  V,  L,  M.  an  on  must  otlier 
railway  llnee.  In  spite,  bowcTcr,  of  all  the  trials  and  trlbula- 
tiijiie  to  get  there,  some  bJx  huudred  Biiectatora  were  coiigre- 
gattiMi  together  at  tbe  railway  level  croeelnf^  at  LleuBntnt, 
when,  at  3:">5  a,  m,,  on  Wednesday  mornfOB,  the  25th  ultimo, 
M.  Gaudlchard  Kave  tho  Btartlni;;  fllt^nal  to  Ren€  d«  Kbytl, 
whose  big;  Pnuhard  car  waa  the  llrst  of  those  InBcribod  OU  the 
list  of  en  trte«.  At  Olen.li::^  kllooi^tres  ( T0</^  mllee )  trom  the  start, 
de  Knyff  wah  lending  GIraud  and  Hour^drefi:  I..  Ue^aault  waa 
flrat  In  his  ciasfl  nad  Teet£  and  Gaet^  were  the  pioneers  of  the 
IBotor-cy<;le  aiMztlon,  An  the  day  advanred,  so  dlt|  tlie.  liQUt 
]Dcrta«e,uiitil  the  blasiaf^  rays  ot  the  bud  began  to  work  havac 
a,mDnK  the  tEres,  and  without  eKCpptian  the  racora  had  their 
troDhles.  At  Bourgce  [ITH  kJlutn^trea]  de  Knyff  had  dro|i|)e<l 
back  into  fourth  plaw,  GIraud,  Volgt  and  Levegh  prece^ilnff 
blm.  L..  Renault  atlli  maLotalaed  bl6  advance,  and  Test&  bad 
8uec«eded  In  gaining  11  nitnuteii  an  Gast^,  who  was  lying  eec- 
oud.  Honrgl^res  and  Girardot  bad  broken  down.  The  fortunes 
of  the  race  fluctuated  tremendooely,  (or  buret  or  punctured 
tires  were  quite  the  order  ot  the  day.  and  no  tnnn  waa  safe  to 
^ard  biB  poBltlon  any  leiif^th  of  time.  Levcj^h  uDly  experi- 
enced punctures — ae  [[  tbey  were  not  enough — and  succeeded  Ip 
auHttieatIng  his  lead,  hot  tbe  others  trhanged  poBltloue  contlnu- 
ally,  aa  tbe  reeult  of  more  serloua  troubles.  The  order  ol  the 
leaders  at  VIIkneuFe-Bur-Lot,  582  kllom^trea  (3tt4  nallefl),  waa 
as  (ollowe: 

H.  U.  S.                                             H,    M.    S. 

1.  l-evegh ata    55  11  2.  de  Knyri at  3     12    C3 

B.  Plnflon .at  4     20  44  4.  Volgt ...at  4     fift       & 

5.  Teflt^ ,at4    30  4  6.  Oiraud ..,..at4    40    34 

It  was  here  tbat  de  KayCI  abandoned  the  raee.  as  the  resiilt 
of  contlDual  punctures,  Levegh  waa  neyer  beaded,  and  ulti- 
mately pulled  up  at  the  HqIbIi,  Honae  10  kllan)>i>tre»  outside 
Toulouse,  at  5  h.  18  min.  25  h«.,  having  covered  the  72lM( 
kllomStrEiB  from  Lleuealnt  iu  13  h.  IB  Oila.  2[j  aw.  The  crowd 
bad  a  long  and  Impatient  vralt  before  tbe  second  man  pat  la 
an  appearance,  this  being  Volgt,  whose  time  was  15  b.  24  min. 
GIraud  next  appeared  upon  the  «ceae,  but  having  taken  only 
14  h.  58  mln.  34  see.  to  cover  the  distance  be  was  clafislfled 
eecond  before  Volgt,  The  leaders  for  the  first  day  In  each  claaa 
were  a«  follows; 

Voltureei^I^vegh,  13  h.  13  rain.  2fi  iccB.  Havel,  29  h.  5a 
mln.  Volturettes:— L.  Renault,  21  b.  34  mln.  35  sees.  Motor- 
cyc\6»:—Teat6,  14  h.  40  mln.  '^iQ  eece. 

Hoargl^retf,  having  a  "selxed"  dlfrerentlal,  apeat  the  alght 
at  Llmogea,  traveling  oa  to  Toulouse  on  the  Thursday  morn- 
Lag.  M.  Renault  ran  Into  a  ivagon  when  within  a  few  kUo- 
naatree  Trom  the  llniah,  and  Cotternau  also  met  with  an  acci- 
dent, neither  racer,  however,  aulferlng  any  Injury,  but  both 
ears  bdng  badly  damaged.  Ho  eiided  the  first  stsge,  and  dui^ 
Ing  tho  folio  wing  day  the  chfUlfTcurs  were  oHnrded  un  opportu- 
nity of  a.  lltMe  repose  during  the  lime  that  their  mountfl  were 
OD  exhibition  at  the  Pr^Gatolan.  The  following  morning:, 
before  a  very  considerable  crowd,,  M,  Huet  seat  all  the  racera 
who  had  (Inleberl  theday  before,  with  the  addition  of  Hourgti^reB, 
on  their  way.  the  first  to  leave  at  6:20  a.m.  being  Levegh,  who, 
however,  after  travpltng  a  couple  of  buindrcd  yards,  punctured 
a  tire  and  lost  a  full  quarter  of  an  hour  In  elTecLlng  repairs,. 

The  leaders  for  tbe  second  stage  of  361  kilometres  were  aa 
follows:' — 

Voiturea:— Volgt,  G  h.  48  mlb.  49  sec.;  Ravel,  6  h.  47  mla. 
Motor-cycleB:— Tostfi,  tt  h.  4f>  mln,  B5  sec.  VoItureltesi^L. 
Renault,  8  h.  47  mln.  1  sec. 

At  Limoges  the  IocbI  cycle  club  did  the  honors  during  the 
evening,  and  at  an  early  hour  the  following  morning  all  the 
world  was  astir  to  ee«  the  racers  set  out  on  the  last  stage  of 


their  long  Jouniey.  The  leader^  la  the  final  stage  were  aa 
follows : 

Voltureei—Pinson,  6  b.  44  mln- 18  sec*  Motorcycles: — Foar- 
nler,  8  h.  13  mla.  43  sec.  Voltarettee:— Beaaalt,  10  b.  4  mln. 
fit)  set!. 

The  final  classlficRtion  for  tbe  entire  race  was: 

Cars:—!,  Levegh,  26  h.  43  mln.  53  see.;  2,  Volgt,  28  h.  2 
mln.  7  sec.;  a,  Plusan.  28  b,  3  mln.  1(3  sec,:  4.  GIrnud,  28  L, 
4UmlQ.  Gsec.;  ."S,  Anthony,  32  b.  38  mln.;  6,  De  Turckbeim, 
43  h.;  T,  Ravel,  4'i  h.  80  mln. 

Motor-cycles:— 1,  Teflt6,  29  h,  51  tain.  58  sec.;  2,  CoUlgaon, 
S3  h.  21  mln,  16  sec.;  3,  Bardin.  33  h,48  mln.  51  sec,;  4, 
Ofist^,  36  h.  IS  mln.  £31  sec.:  ^,  Oleizes,  42  b.  9  mln. 

Voltuiettefl:— 1,  Reoault,  40  h.  37  min.  40  sec. 

From  Lleusalnt  the  competing  rara  were  driven  by  their 
owners  to  the  ViaceDues  annex  of  tbe  Exhibition,  (or  one  of  the 
conditions  governing  tbe  contest  was  tbat  the  competitors 
should  expose  thefr  racers  during  the  week  following  the  finish 
of  the  cotirse.  The  presence  of  tbe  cars  has  proved  B  dlsttoct 
attraction  at  yiucennes,  and  on  Sunday  last,  Id  spite  of  tbe 
rain,  a  gi'eat  number  of  people  Jouroeyed  out  by  the  new 
Metropolitan  Railway  expressly  to  see  them.— Tfie^Woeor-Tar 
Joarnat. 


EXPLOSION  MOTORS.  * 

In  tbe  explosion  motor,  the  causey  o(  loss  ol  heat  energy  are 
of  the  same  nature  as  In  the  steam  engine,  but  tbey  are  less, 
and  the  energy  utilixed  varies  from  15  to  20  per  cent,  of  the 
total  developed  by  the  combustion.  I(  the  total  number  o( 
heat-units  of  combustion  be  repreeeated  by  100,  then  the  losses 
wilt  be  about  as  follows; 

Heatcnntalned  In  exhaust  gases 27 

Heat  abeorbed  by  Jacket  waler., 4S 

Heat  dissipated  by  ra<!fBtloa,  elc,...,,,.,.......—  9 

84 
Leaving  available  for  useful  work IS 

The  most  Important  avenue  of  loss,  as  will  be  wen,  Is  tbe 
neceeslty  ol  reducing  tbe  cylinder  walls  to  a  temi>eratUTe  per* 
mtttlng  the  lubrication  of  the  piston,  which  compels  ue  to  have 
recourse  to  exterior  cooling^  by  air  or  by  water. 

The  Btndy  ol  a  motor  of  this  nature  comprises  several  parts, 
vlx.:  (1}  the  character  and  formation  of  the  explosive  mix- 
tun;  (3)  tbe  mode  of  Ignltlan;  (3)  the  control  ot  the  flupply 
aad  exhaust  ("dlBtrlbatlon")^  and  the  utlllKatlon  of  the  same 
as  a  method  of  regulating  tbe  power;  (41  the  means  employed 
to  keep  the  cylinder  walla  at  a  temperature  compatible  with 
the  proper  lubrication  ol  the  rubbing  Hurtacea  In  tbe  eyllnder. 

TUH  EXPLOStVB  HtXTURE. 

The  flrat  explosion  engines.  Invented  to  supply  the  need  for 
small  power  units  In  dwellings  and  shops,  were  dealgoed  to 
use  a  mixture  of  air  and  Illuminating  gas,  whence  their  name 
of  goe  engines. 

With  the  Idea  ol  enabling  industries  located  In  Tll)ag«  where 
there  was  no  gas  supply  to  beuctlt  irom  tbe  use  of  tbe  new 
motor,  wblcb  consumed  fuel  only  in  proportion  to  Its  load  and 
waSt  flo  to  Eay,  ready  at  any  Instant  for  work,  M.  Lenolrf  con- 
ceived. Id  I8G2,  the  Idea  of  Substituting  a  mixture  of  hydro- 
carbon vapor  and  air  lor  the  gas  and  air  mixture. 

In  poBsession  of  such  a  motor,  wblcb  could  carry  with  It  a 
Bufflclent  aupply  of  energy,  M.  Lenoir  proposed  at  that  time 
to  utilize  It  tor  the  propuleian  of  A  boat  and  aleo  of  a  vehicle. 

The  attempt  of  1862  appears  to  Lave  been  the  Rret  in  the 
dlrecUoQ  nf  applying  tbe  explosion  motor  to  mecbtitilcal  trac- 
tion; but  the  relatively  considerable  weight  of  the  machine, 

*  ExtractH  Irom  tlip<  Addn>as  by  O.  FarestlCT.   at   the  Intematlonal 
CDQ|«re«H  ol  Ailtetuoblll»m  of  1900. 

flnvcBtor  of  the  flret  frnB^nf^no.wblch  drewr  In  ItarharKP  (larlng  the 
fifHt  portion  of  the  autatoke  and  Igalled  Itat  atmoMi'borli:  prnwure, 
«ipfUiiUDg  It  dnrlng  the  balance  of  theaame  MCroke.— Eil 
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tli«  BUiflill  numtwr  ot  yilaton  strokea  per  minute  (about  100), 
and  the  rvflultltif;  luaderiiiJile  apf^'d  o(  ITie  VBhiote,  preventi^d 
tliat  iDteresttcf;  attempt  frDm  bnvlng  ntiy  eerJuus  IntlQeoee  on 
automobilism:  and  itn  inveutor  doe«  uot  aeem  to  huve  pen 
8l8teil  long  in  tbat  tllrwtion, 

Gottlieb  Dalmle'r  appeEire  to  bare  been  the  real  Joventor  d( 
ibe  byrirocarbou  motor,  llHltt  and  taet-rannlDg,  wblcb  baa 
rcDdereil  aatOtiiublUfiiU  a  jirat^tlcdl  thEtig. 

The  frtrbureter^  whoHe  office  1b  to  supply  a  mUture  of  one 
part  of  Tapor  to  el^bt  or  teo  ot  air.ls  perbaps  tbe  moet  Impor- 
t&at  OTffao  of  the  bydrocorbon  motor.  On  Ite  uniform  npora- 
tioQ  dependa  la  fact  the  ^Ood  or  111  performance  of  tbe  mutor. 
According  an  the  com  btiBtloH  la  perfect  or  Imperfect,  the  cylinder 
and  the  exhauat  ralve  wUL  remalo  cleau,  or  will  become  laule^ 
and  clogged  wltlt  tarry  residuum. 

There  are  many  forma  of  carburetera,  all  of  which  ara  aimed 
to  iDcrean  th*  evaporating  surface,  In  order  to  favor  the  inlD^- 
UdK  of  the  Tupor  with  the  more  or  leas  heated  ulr.  AcoordEng 
to  the  greater  or  leas  Tolatillty  oC  the  hydroctirbuu  uaod,  the 
aaturatlonof  the  alrtnay  beaccoinfjliflhed  at  a  temperature  low 
or  hlffh,  tbe  latter  of  which  may  bit  nlitalued  by  iiHiujf  the  heat 
ot  the  exhaust  gasee.  Although  lu  atatlonary  exploaluti 
mfitors,  untahly  tbose employed  In  agricultural  work,  IlluLnin- 
atlDJ^  oil  (beroBpne]  la  advantageoui^iy  employed,  yet  up  to 
the  prewnt  time  "  essence,"  or  gaeoUne,  of  from  6ii  to  74  deffreea 
•pecltlc  gravity  and  boiling  at  from  70  to  120  degreta  Cent.,  la 
uiicd  almoat  exclusively  in  the  cxploalon  motora  on 'vubld&B. 

Id  the  simpler  types  of  carbUreterSt  Of  whtfh  the  de  Dlon- 
Bouton  Is  an  exAmple,  tbe  air  drawu  by  tbe  piaton  Is  made  tn 
bubble  up  through  tbe  gasoline.  Tbia  arrangmeut  has  the 
drawback  o(  usiag  the  more  volatile  canBtltuenta  ot  tbe  gue- 
oUae,  tbe  remainder  presently  becotoing  too  beavy  for  use,  It 
la  then  necessary  to  empty  the  carboretor  and  refljl  It. 

To  avoid  the  neceealty  for  eonatant  adjuatmeot  of  the  car- 
burtttion^lt  Is  important  that  the  goHolinc  abould  preeprvo  a 
unIF(irni  composition.  This  Is  accomplished  by  aubatitutlng 
theln]ectloD  of  a  sLiitftble  r)uantlty  Of  the  liquid  Into  a  stream 
of  air,  for  Uie  bubbling  or  eurface-ovaporatton  method.  liariles 
are  provided  to  astjlst  tn  breaking'  up  the  atreaui  of  Kaauttne; 
and  thiE  type  la  known  as  the  "  atomEEltig  "  carbureter  or  va- 
porlier.  The  Daimler  vaporiser  Is  a  good  example  of  this  ctaEs. 

These  vnporlzerB  are  compnaed  of  tbe  following;  elementa: 
(1)  nn  appliance  (or  governinar  tht,  supply  of  gaaoUnei  V^)  a 
tube,  by  way  of  wbloh  thegaaollue  enteric  tbe  air  curient;  (3) 
a  valve  controlling  the  admlsplou  of  a  supply  of  pure  air  to 
dilute  with  tbe  air  which  baa  been  »aturnte<l  with  vapor. 

The  appliance  for  gorernhia  tbe  gaaoUno  supply  commonly 
coDSlstaor  a  chamber  lu  which  a  Qoat  acta  on  a  needle  valve, 
which  closes  or  opens  tbe  gasoline  Inlet.  The  saturuCetl  mix- 
ture ot  vapor  and  warm  air  requires,  before  Its  IntroducCiou 
Into  the  cylinder,  to  have  added  to  It  a  flsed  quantity  uf  cold 
air,  about  eight  or  ten  volumes  of  tbe  latter  to  one  of  tbe 
former,  to  coinplete  tbe  explosfre  mixture. 

THE   DWTKIPCTIO.N, 

For  a  longtime  tbe  ei>eed  of  tbe  engine  was  governed  by 
acting  on  the  ml?(ture  supply,  but  aiace  18H9  the  advantagea 
at  coutrolUDjg  by  tbe  exbauet  have  been  recofnlxed.  Nevertbe- 
teaa,  mauy  builders  still  employ  the  method  of  thrutttlug  Or 
cutting  on  the  mixture  supply. 

A  centrlfufEal  governor  Interrupts  automatically,  when  the 
speed  becomes  too  great,  tbe  action  of  either  tbe  Inlet  or  the 
exhaust  valve.  If  throttling  Is  uaed,  the  supply  of  mixture  Is 
leas  and  the  explosion  pressure  Is  couHequently  below  the  nor- 
mal. On  vehicle?  an  apparatus  called  an  accelerator  fs  added 
lo  tbe  jsoTetaoT,  by  wblch  the  action  of  the  latter  may  be  tem- 
porarily suspended  and  the  motor  allowed  to  exceed  Its  normal 
apeed. 

Oa  certain  multlcy Under  motors  tlie  governor  is  arranged  to 
put  In  action  one  or  two  more  cylinders,  according  to  the 
nslvtaiioe  to  be  overeoma. 


It  la  much  to  be  desired  that  a  way  could  be  found  of  vary- 
In^  the  power  of  gasnllne  motors, as  Ih  done  v.'U\t  steam.  Wllb 
the  tour-cjclemutur  this  desideratum  appears  to  be  practk-ally 
unuttatuable  without  some  (-umpllco.tion  of  the  vuporlKeraud 
the  air  supply.  ^Itb  tbe  two-cycle  motor  it  seems,  In  theory, 
to  be  easier  ot  realixntlon,  as  tbe  mixture  In  tbe  turmer  Is 
formed  betorehand  In  a  reserVDlC-  with  variable  pressure. 

DALAKCtNO  Of  IvXfLoBloS  SIQTOns. 

Vertical  explosion  motors  give  to  the  vehicle, espBclaliy  whea 
It  la  standlug  still,  a  very  (iisagreeabie  vibration.  Tbls  Is  some- 
times  overcome  by  placing  tbe  motors  horizontally ;  hut  many 
builders  prefer  the  vertical  poeltlun  on  account  of  the  l^etter 
lubrication  which  It  gives  the  pistons  and  the  leseer  liability  to 
wear  the  cylinders  oval.  These  buiklera  bavesuugbt  to  balance 
the  motors  by  the  uae  of  weights  opposite  tbe  cranks,  similar 
to  those  on  loCOEQotlVi!  drivers  uud  bolted  to  the  cranks.  To 
ohtaJu  the  beet  results,  these  weights  ah*mld  bntnnce  not  only 
tbe  weight  of  the  cranks  and  lower  rod  ends,  but  also  tbe 
pistons. 

Other  coiietructorn  bavelnvetited  a  more  attractive  solution. 
Instead  ot  producing  the  explosions  at  one  end  ol  the  cylinder, 
they  buru  the  mixture  In  the  ndddle  of  tbe  cylinder  between 
two  pistons  moving  in  opposite  directions,  in  snch  a  wlee  that 
the  center  of  gravity  o!  the  System  remains  sensibly  flxed.  The 
lower  pi&ton  acts  on  a  rod  and  cranks  in  tbe  ordinary  manner. 
Tbe  upper  piston  c^arrles  a  rod  to  which  a  crossbeadls  tusieQed. 
which  actuates  two  rods,  one  on  each  side  of  tbe  cyljiidcr  and 
connected  to  crauks  on  the  same  Shalt.  It  will  be  understood! 
that,  with  this  arrangement,  eqntllbrtum  of  tbe  moving  parts 
lis  obtained  only  at  [hesacrlQce  of  llghtueaa  and  sEmplicity.and 
that  the  motor  thus  balanced  must  be  more  bulky  than  the 
ordinary  one.  Only  experience  can  BhOw  whether  this  iugeu- 
loue  arrangeinent  is  ]ustitl<^]  by  its  results. 

Other  conetructors  employ  a  similar  syMtem,  but  with  horl- 
Eontal  cylludera.  In  this  case  the  plstniis  act  through  links  on 
vertical  walkluK'beams,  from  tbe  other  ends  of  which  connect- 
Ing-roda  extend  to  diametrically-opposite  cranks  on  oae  sbalt. 


THE  AUTOnOBILE  CONGRESS  IN  PARIS, 

We  art?  Indebtwl  to  The  Avtocar  lor  the  following  extracts 
from  the  reporls  and  dL^ueslona  ot  the  Automobile  Congress 
In  Paris. 

lu  bis  opening  adilreBs,  M.  Foreatler^Chlef  Engineer  of  Koads 
and  C  ridges,  remarked  that^  as  regarded  tbe  steam  eughie,  It 
bad  reached  such  a  degree  of  perfection  that  It  wa^  scarcely 
necessary  to  treat  it  theoretically  in  a  congress,  but,  nevertbe' 
less,  It  wfts  very  desirable  to  find  a  means  of  roduciug  the 
volume  o*  the  steam  generator  and  tbe  weight  of  the  ebglne, 
wblch  problems  were  Just  now  aerlously  occupyiug  the  atten- 
tion of  manufacturers.  In  the  gasoline  motor  they  knew  noth- 
ing about  tbe  relation  between  tbe  bore  of  the  cylinder  and  the 
area  of  the  explosion  chamber,  and  this  was  a  matter  they 
would  have  to  discuss.  Other  matters  were  the  suppreselon 
of  vibration,  which  was  already  nearly  solved  by  several  cai^ 
liasea  shown  In  the  exhibition,  tbe  variable  ninnlng  of  tbe 
Intej-nal  combuitlon  engine,  tbe  systems  of  transmission,  and, 
what  was  ot  still  more  Importance,  the  capacity  of  accumu- 
lators. 

Some  makers  were  aow  employing  accumulators  which 
would  allow  ol  cars  running  from  90  to  130  miles  without  re- 
charging; but  BO  far  as  they  could  Judge  at  present,  these  per- 
formances could  only  be  regarded  as  a  tour  de  force.  It  was 
quite  feasible  lor  an  electric  car  to  run  dO  miles  without  re- 
charging, but  the  question  arose  as  to  what  would  be  the 
durability  of  the  battery?  During  the  post  year  or  twocom- 
panlea  have  been  running  electric  cars  in  Paris,  and  tbelr  experi- 
ence^ taken  in  conjunction  with  tbe  trlaiscarried  out  by  a  com- 
mlatlon  of  the  Automobile  Club,  led  them  to  Inter  that  the  daily 
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'Coat  ot  QinintalDlijg  a  batterj*  would  berrom  four  toAvefraace. 
They  hBtl  hoped  to  bave  boon  able  to  ptofiont  the  mombera  of 
the  copgresH  witb  an  otTtclal  report  u[>on  the  accumulator 
tflala  carried  oat  lant  year,  but  u  Dior  tun  atelj  tbo  reporter  was 
90  buHllj  eagiag^ed  that  he  had  tiot  been  able  to  get  It  readj* 
ia  time. 

M.Foreatler  allutlefl  to  the  diffi^rent  parts  of  tbo  autocar  ami 
to  tb«  LmprovementB  wbich  had  be&a  made  In  eacb,  and  eald 
that  he  was  pleased  to  observe  tbe  preeeace  of  Ataed^  Oalt>fe 
and  M.  .Teantaud,  whoBe  IqTentlniiB  lo  the  two  diatlact 
branches  ol  tbe  motor-car  laduHtr^,  that  in  to  aay,  4ha  pro- 
pelllag  mecbanlBQi  and  tbe  carriage  building,  had  contributed 
'SO  mach  towards  the  lEuproTement  of  the  motor  Toblcle.  Wblie 
viaJtlag  tbe  exhibition  h«  wa«i  obHeed  to  t'oalem  that  ble 
umour  propre  bad  reeelved  a  severe  blow  in  the  presence  of 
their  foreign  riv^alB.  He  had  obBtirred  that  In  the  American 
bicycle?  all  the  parts  were  Interchangeable,  bo  that  wherever 
the  bLcycliat  happeaed  to  find  blmself  be  coald  always  obtain 
what  be  wanted.    In  tbe  French  aatODiobile  industry   tble 

aterch&Dgcablllty  was  entirely  waatlag,  and  &aoh  car  was 
made  ap  of  all  aorta  of  patented  parta,  witb  tbe  reiiult  that 
when  a  chaa/Ihur  was  oq  tour  be  found  It  extremely  difficult, 
if  not  Imposelble,  to  obtain  exchange  plerea. 

All  thiA  was  a  serlons  Impediment  to  the  de^relopmeDt  of  tbe 

aduBtrft  which  could  only  be  expected  to  expand  freely  when 
theywereable  to  produce  an  ecoDomlcal  car  Id  which  aH  tbe 
parta  were  eaaily  iutcrcbangeable.  Tbe  Automobile  Club  de 
France  was  trying  to  do  tor  motor  vehleloe  what  the  Touring 
Club  had  done  la  eecuring  standard  alxee  nod  gauges  for  blcy^ 
clee..  and  If  they  aucceeded  In  Inducing  makera  to  work  upon 
tbeee  Hum  a  great  deal  would  be  done  In  amoottifag  the  way 
oE  thft  cbauoyur.  M.  Formatter  concluded  by  rwferrlug  to  tbe 
dlDIeiiltieB  which  owners  had  to  contend  with  over  the  qnea^ 
tlon  of  speed  and  orgcd  that  the  speed  of  motor  rehlcleo  ebouid 
^  regulated  according  to  the  power  of  the  brakea.  in  other 
worda,  it  mattered  little  bow  rase  the  machine  traveled  If  it 
«ould  be  brought  to  a  BtaodHtUl  almost  Inatantaneouely, 

In  the  absence  of  Michel  Levy,  who  was  prevented  from  at- 
tendlug  by  Illness^  U.  ForeStler  was  elected  prealdentaf  the  cod- 
gresB,  aD4l,  in  tailing  office,  he  regretted  beabaenceolM.  Levy, 
who  had  done  so  mucli  to  faror  tbe  autocar  movement  In 
France^  and  proposed  that  be  should  be  elected  honorary  pres- 

dent. 

Tbe  first  three  days  of  the  week  weire  ta  be  devoted  to  the 
reading  of  papers  aud  tbe  discussion  npon  them.  Tburaday 
was  to  be  devoted  to  vlalts  to  aatocaT  worliB,  and  a  .general 
meeting  of  tbe  congrrae  was  Co  be  held  on  Friday,  while  the 
rest  of  tbe  tluie  would  be  given  np  to  vlafts  to  the  autocar  sec- 
tion of  the  exhj  bitlon. 

Tbe  meeting  of  the  first  section  took  place  on  Monday  after- 
noon at  tbe  premleea  of  the  Automob]l«  Club.  Amedfe  Doll6e 
prefltded  and  preBeute<l  a  report  on  steam  engines  and  genera- 
tors. Ho  divided  the  boilera  into  four  clasaee,  that  ta  to  eay, 
tbe  hoflzantal  boiler  with  a  large  volume  of  water  of  tbe  loco- 
motive type,  which  was  need  for  portable  eogltiefi,  the  boLler 
with  a  moderate  volameol  waterol  tbe  Pleld  type  with  vertical 
tube*,  the  boiler  a  caisson  with  parallel  Inclined  tubes,  and 
bolters  of  the  flash  typw.  Boilers  ot  the  locomotive  type  gave 
good  results  In  France  and  England  in  portable  engines  where 
the  weight  was  utilized  to  secure  adhealon.  As  to  the  Field 
type  oT  boilers,  such  as  that  used  In  the  Scotte  trains,  M.  Boll&e 
relerred  the  cotigreee  to  th«  reports  of  the  heavy  ear  trials. 
This  system,  he  remarked,  had  the  advantage  of  being  a  rela- 
tively  rapid  steam  raiser,  and  of  simple  and  strong  build,  but 

t  had  the  Incoaveulence  of  a  possible  clogging  up  of  the  tubes, 
which  are  liable  to  bum.  The  steam,  moreover,  was  not  suffi- 
elentiy  dry.  The  vertical  flre-tube  boiler  was  also  employed 
for  automobiles,  but  tbe  steam  carried  a  considerable  quantity 
of  water. 

This  system  was  employed  by  M.  1e  Blant.  who  stated  tliat 
tbe  production  was  S  klloga.  360  ot  superheated  steam  per 
lUlog.  of  coal  *  for  a  generator  of  10  square  meters  of  heating 


Surface,  working  ut  a  maximum  of  IG  kllogs.  per  square  cpiiti- 
roeter.  Very  little  use  was  made  la  uaotor-cars  ol  vertical 
boilers  In  which  water  tubes  were  Inclloed  from  the  borlsontal, 
aa  the  <^lrcutatlou  of  water  was  not  sufficiently  rapid  to  pro- 
tect tbe  tubcN.  The  same  observations  applied  to  annnfar 
tnbea  In  colls  and  bent  U  tubes. 

After  speaking  of  the  de  lUon  bolter,  M.  Bollfe  referred  to 
the  generator  ot  the  Stanley  carriage,  whlcb,  he  said,  appeared 
at  first  sight  very  attractive  on  account  of  its  greatsjmpliclty. 
Its  incoDvenEences  were  tbe  danger  of  lire  from  the  employment 
of  petroleum  spirit  aa  fuel,  which  also  resulted  In  a  high  work- 
ing coat,  and  tbe  Itaperfectlou  oT  tbe  boiler  and  its  feed. 
Though  Its  volume  was^  so  small,  It  was  Imprudent  to  put 
a  boiler  ot  this  kind  on  acarriageonaccount  of  tbe  risk  the  user 
ran  in  the  feed  not  acting  properly.  Thle  danger  was  ipubanced 
by  the  dlfficutty  of  keeping  an  eye  on  the  water  guage,  and  U 
was  for  this  reason  that  tbecar  was  not  allowed  to  run  on  the 
public  roads  En  France. 

Reference  wns  also  made  to  the  flash  boilers  ol  tbe  Serpollet 
type.  M.  Doll^  added  that  aS  the  generators  on  motor-cars 
were  ao  smalU  It  was  absolutely  IndlepeneabLe  ihat  the  feed 
pump  should  act  perfectly.  Tbe  simplest  and  the  l>est  of  these 
pumps  were  those  of  the  plunger  type,  with  valv«s  ol  big 
diameter,  and  running  at  about  150  revolutions  a  minute.  The 
stroke  should  be  variable  and  the  transmiaslon  gear  abould  be 
BO  arranged  that  the  puuQp  could  be  used  durlug  Stoppages. 
An  injector  vras  also  lodlspenaable.  f^team  u-ust  be  super- 
heated, owing  to  the  small  dimensions  of  the  boiler  and  Its 
large  production^  The  Buperheatlng  tubes  ought  to  be  placed 
either  around  the  Inside  of  the  grate  or  In  the  chlxnnej  or  tbe 
smoke  box„  and  as  they  deteriorated  very  rapidly  through 
being  subjected  t4  high  temperature  and  worltlng  under  pres- 
sure, they  should  be  fixed  in  such  a  way  aa  to  be  capable  of 
easy  and  economic  renewal. 

The  high  temperature  at  tbe  interior  ot  tbe  chimneys  of 
steam  cars  proved  that  there  was  an  imperfect  utiJiKaUon  of 
caloric  properties,  and  tbe  waste  gases  should  be  absorbed  by 
superheating  tubes.  The  temperature  of  the  Superheater  could 
reach  300  to  350  degrees  centigrade  wLtboat  affectlDg  tbe 
lubrlcatloD.  When  the  superbeatlng  tubes  were  placed  around 
the  grate  they  should  have  a  surface  of  about  two  and  a  half 
times  the  grate  area,  and  of  three  and  a  half  times  tbe  grate 
area  when  placed  lu  tbe  chimney. 

(To  be  continued.) 


^ 


'  This  ■wniH  absarilly  low — cttily  S  ^0  ibn.  of  «t«am  par  pound  of  eoal. 
Ferhftpi  there  l«  an  error  In  the  QgDm  aa  reported.— Ed. 


THE   ZEPPELIN    DJRIQIBLE   BALLOON. 

Tbe  lesdtng  particular*  uf  Coont  Keppellu's  dirigible  or  steer- 
able  balioon,  which  has  been  buUdlng  on  a  raft  on  Labe  Con- 
stance, and  which  was  given  a  partly  Bucceesrul  test  on  July  2, 
are  given  as  follows  In  our  French  contemporaries: 

The  balloon  has  a  rigar-shapeil  aluminum  framework,  and 
Is  covered  with  a  special  cotton  fabric,  made  Im  permeable  with 
gutta-percha.  It  Is  divided  Into  IT  compartments,  any  of 
which  will  hold  gas  if  the  adjacent  ones  collapse.  Its  length  Is 
stated  to  be  41G  Feet,  and  Its  diameter  38  feet.  There  are  two 
cars,  one  at  the  Iront  and  theotherat  tbe  rear  end,  and  eachcAr 
carries  a  IS-h.  p.  Daimler  motor  welghlug  4R0  pounds,  driving 
a  lour^bladed  alumlDum  screw.  A  weight  of  55  pounds  Is 
arraDged  to  sUdeon  a  rod  under  tho  balloon,  to  shift  the  center 
of  gravity.  Bj  this  means  the  balloon  Is  potutfid  upward  or 
downward  as  desired. 

The  test,  which  nas  brought  to  an  end  by  the  rope  working 
the  baltaet-welght  becoming  entangled  with  a  steering  rope, 
was  satisfactory  so  far  na  tbe  aacendlng  and  deecending  went, 
but  It  showed  that  the  motive  power  waslnsttfllicleat  to  re&dsf 
tbe  balloon  really  "  dirigible."  Instead  o(  the  promised  3Sl  feet 
per  second,  tbe  speed  attained  was  only  26  feet. 


Fl&^tan,  Aiix.,  Ifl  to  have  a  motor  veblcle  Itne. 

Tbe  Felater  En^lnwrlDg  Co.»  of  Wilmington.  Del,,  has  bwn 
Incorporated  to  maDulacture  aud  sell  ''automatic  Foacbee/' 

Ao  electrical  coatemporary  InformB  Ite  readers  that  "the 
Stanley  Automobile  Co.  will  manufacture  autoniublle  patents  " 
Id  New  Torb  City, 

The  New  Haveo,  Coud..  Electric  Cab  Co.,  whtcb  hae  starts  a 
Une  of  electric  'bu9e4  OH  OraDge  street,  is  tatblnfi:  of  addlag  a 
Hae  to  tbe  Yale  Field. 

Dr.  E.  P.  Clarke,  of  Utlt^A,  N.  Y.,  has  had  coDatmcti^d  a  motor 
bicjcle  according  to  his  own  Ideaft.  Tbe  mritor  Id  Over  tbe 
rear  wbeeli  aod  Is  aald  to  wel^h  only  17  pouode. 

We  haTc  rweJTed  from  the  Aurora  Automatic  Mactilnery  Co., 
Aurora^  1)].,  au  lutcrcfltlng  pamphlet  of  advance  Hbeeta  sbow- 
ing  the  aew  ^'Tbor'-  rotter  bearings  a« applied  to  vehicle  wbeela. 

The  Houghton  Automobile  Co.,  Weflt  Newton,  ila^m,^  which 
was  orgBDlied  last  October,  wae  Incorporated  last  month 
under  tbe  laws  of  Mew  Jersey,  with  an  autborlied  capital  ol 

A  ScrantoD.  Pa.,  man,  P.  J.  Colliua,  hae  iuveuted  a  new  etjle 
«|actric  carriage,  and  a  company  Ib  being:  formed  to  mauufac- 
ture  tt  In  Scraaton  and  put  It  OD  tbe  market.  A  teat  h&a 
proven  satlHtactory. 

Owlng^  to  Its  level  grBdefl,  Buffalo  la  said  to  have  more  motor 
carriages  than  any  other  city  of  Its  aits  dn  the  Ualted  Stated. 
About  TU  la  tbe  estimated  number  ol  thwe  veblclea  tbere, 
tocludlng  electric  cabft, 

Tbere  will  be  a  motor  Tehlcle  race  from  Fblladelpbia  to 
Trenton,  N.  J.,  aud  another  from  New  Vork  to  the  aamo  citji 
on  September  22,  qnder  the  ausptces  Of  the  luter-State  Fair. 
Cups  are  offered  lor  each  events 

Two  almost  Blmultaneousreportu  bave  corae  to  baud  Tla  tbe 
prees.  One  aDuouncee  that  two  electric  cab  compatiiea  will 
soon  be  ruonlng  vehicles  In  Denver,  aud  the  other  tells  of  tbe 
collapse  of  tbe  etectrlc!  cab  eervlce  In  Worcester,  Ma^a.,  OQ 
account  o(  Ita  bi(ib  coat. 

Tbe  PuEEeu  Storage  Battery  ComipaDy,  of  Camden,  N.  J.,  has 
prellmluary  drawings  under  way  forab  Itnm&ase  brick  and  Iron 
automobile  manufactory  to  be  erected  In  that  city.  Tbe  com- 
pany  will  epeiid  a  lance  amoant  of  money  In  equipping  the 
plant. 

All  the  apace  baa  been  rented  for  tbe  coming  exhibition  la 
Madison  Square  Garden,  Naveml>er  8  to  10,  and  the  appllca* 
tlOUB  UUgranted  are  StlU  so  numerous  that  the  Automohlle 
Club  of  America  Is  fn  a  quandary  as  to  howthey  can  be  B'txom- 
modated. 

Stepa  have  been  takeu  looking  to  the  eetabtlsbment  of  a 
motocycle  club  In  Boston,  Among  thoee  Interested  are  Ken- 
neth Skinner,  Cbae.  H<  Meti.  of  Waltbam,  and  Edw.  Rayu,  of 
Providence.  A  meeting  to  perfect  the  orgaaliiatlou  will  be  held 
Aagoet  3S,  aad  on  tbe  following  Saturday  the  club  will  bold  a 
ran  to  Newport. 

Tbe  Wattham  Mfg,  Co.  bas  broaght  out  a  motor  blcyde, 
atted  with  the  Aflter  motor  In  a  range  of  aliea  from  1?4  to  &Y^ 
b.  p.  On  July  31  Albert  Champion  gave  au  exhibition  per- 
formaoce  with  a  ay^-b,  p.  macblne  on  a  banked  track  at  Bos^ 


ton.  He  covered  a  mile  in  1:26|,  and  Qve  iDlle«  In  7:16].  We 
shall  publish  a  photograph  ol  one  of  these  machlne» next  week. 
The  automobile  la  to  be  turned  to  practical  account  by  the 
farmers  ol  Kent,  Eng.  Every  year  a  large  part  of  tbe  fruit 
crop  rote  for  lack  of  transportation,  tbe  railways  not  being 
able  to  meet  the  emergency,  and  the  pinn  lis  for  the  farmers 
next  year  to  take  things  Into  tbelr  own  bande,  startfnjB^  motor 
cars  round  the  orchards  during  tbe  evening  and  night  and 
bringing  the  day's  pickings  to  London  by  the  early  rooming. 

The  Remington  Automobile  &  Motor  Co.  has  been  Ini^orpo- 
rated  under  the  laws  of  New  Jer^y  witb  capital  stock  V^^O,. 
000,  to  manufacture  and  Belt  motor  vehicles  of  every  descrip- 
tion, also  launches.  The  place  of  bnelnees  fn  New  York  State 
will  be  ItEon,  N.Y.,  where  tt  Is  contemplated  ahortlj  to  operate 
a  large  manufacturing  estnbllflbment,  which  at  the  outset  will 
employ  from  200  to  IJOO  bands.  The  officers  of  the  company 
are:  President,  Pbllo  E.  Remington;  vice-president,  to  be 
elected;  treasurer,  S,  C.  Burch;  secretary p  P.  Ah  Stubblebeln. 


TESTS  OF  FRENCH  VEHICLES. 

Ourcantemporary,ZraLofomor/on  /turosjob//^,  haa  gatherMl 
Into  one  volume  the  resulte  ol  tbe  tests  of  motors  and  veblcles 
carried  out  under  Its  auspices  from  October,  1899,  to  January 
1900,  together  with  all  tbe  llluatratlons  which  accompanied 
the  original  publication  of  these  arttclea.  Dnder  tbe  title  '*  Le 
Concours  de  Moteura,"  this  volume  records  testa  of  de  Dion, 
^'  Mlnerve/'  Hnrtu,  Amlot-Peneau,  Dumas  fits,  Delahaye, 
Panbard-Lerasaor,  and  many  other  machines  of  leading 
makes.  In  the  case  of  tbe  motors  tbe  cylinder  and  valve 
dimensions  are  given,  and  tbls  should  make  the  boolc  very 
valuable  In  checking  calculations  on  the  power  of  similar 
motors.  Tbe  book  Is  sold  at  a  price  of  three  francs,  and  la,  of 
course,  all  In  French. 

AT  NICE, 

tl  any  proof  were  needed,  tbe  recent  chase  and  capture  by  the 
Mayor  of  Nice  of  a  law -breaking  motor  cycllat  should  conclu- 
sively demonstrate  to  those  reckle&e  cbAufl^ura,  who  delight  to 
terrorise  the  public  that  Monsieur  Saavan  ie  not  a  gentleman 
to  be  trlQed  with,  and  that  the  sooner  they  rellociulah  their 
foolhardy  and  selSsh  conduct  the  better  U  will  be  for  theiDi. 
The  Incident  In  r|ueation  occurred  about  6  o'clock  on  the  even- 
ing of  Tuesday,  the  10th  Instunt,  a  time  of  day  when  the 
far-famed  Promenade  de#  Anglais  la  crowded  to  excess.  Tran- 
quLlly  seated  in  his  carriage,  M.  Bauvan  was  chatting  with 
sume  friends  when  his  attention  was  directed  to  a  motor 
cyclist  Issuing  from  tbe  public  gardens  at  a  tremendous  rate  of 
speed.  Heedless  ol  the  crl«  of  the  passers-by,  and  tbe  appeala 
of  the  police,  regardless  even  of  t^e  Mayor's  orders  to  atop,  the 
chaul^ar  raced  by  like  a  Bash  of  iigbtenlng,  leaving  filghtened 
people  and  terrorised  horses  In  his  train.  But  his  Just  retribu- 
tion waa  to  come,  (or  M.  Hauvan  promptly  gave  cbase,  and  fol- 
lowed him  down  a  cal-d*^8AC,  wblch  be  had  entered  bJlaafuUy 
unconscious  of  tbe  nearness,  or  even  of  the  existence  of  the  pui> 
suit.  Placing  bis  carriage  right  across  tbe  road,  tbe  Mayor 
effectively  blocked  tbe  sole  means  ol  exit,  and  the  culprJt  having 
been  secured,  a  summons  was  promptly  taken  out  against 
blm,  which  will  assuredly  be  followed  by  the  severest  sentence 
that  M,  Sauvan  can  pass  upon  falm.  It  Is  truly  disgraceful 
that  any  motor-men  should  so  far  forget  the  good-feeling  and 
benevolence  hitherto  displayed  by  tbe  Nice  authorltiw  toward 
local  automoblUsm  as  to  commit  such  outrages,  and  It  Is 
Indeed  a  pity  that  these  if^^Auff^ura  cannot  be  singled  ont  and 
severely  punished  without  making  the  whole  automobile  com- 
munity to  suffer  by  tbe  framing  of  more  rigid  regulations.  I 
undertand  that  M«  Qondoln,  the  president  of  the  "  A.  C,  N.," 
has  already  notlQed  the  authorities  of  some  of  these  motor- 
m^n  who  BO  abuse  tbe  police  regulatlooe,  and  the  Club  cau  be 
depended  upon  to  lend  hearty  co-operation  In  putting  a  s.top 
to  this  evil. —  Tie  Matoi^Car  Joarna.!, 


AneaBtls.  looo 
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Tbe  longer  liaDd  levet  has  connected  to  It^  nbout  two-tlilrils 
ut  its  k'D^th  down  troni  the  haniile.  a  link  operating  on  tbe 
rrlctiuti  clutcb  an  the  eDf^lrie  abaft.  Hbort  movemeDtS  of  this 
lever  uperate  the  clutch,  «nU  a  further  nioTcmi-ut  ar'pIieB  the 
brabo  shoe  seen  Iti  FI^h;.  M.  Thu  levari  are  bo  connecte(]  thiat  the 
SEM^it-cbaqgliiig:  ^are  cuDnot  be  Bbirt«d  till  the  clutch  la  dleeu- 


Fio.  4. 


Fig,  4  Bbow£  an  outfit  JuBt  put  out,  with  pneumHUc  tnet>E.'ad 
ol  flolld  tiree  find  wUh  a  duubl&cflinder  7-b*  p.  engine  The 
companr  will  change  wheel  base,  track,  blzeB  uf  wheels  bh^ 
tirra,  etCM  to  suit  the  purchfiaer. 


A  folnt  made  In  favor  of  automoblleflla  that  they  do  not 
de6l0  tho  Btreeta.  Ttielr  comidoh  U»e  vrotild  greatly^  reduce  thf^ 
coat  of  BtrwtckiaDiD);.  A  Chicago  newspaper,  touchlDi;  ou  tble 
point,  9ug{Er(^ts  that  tbc  time  majfcuuiejq  a  not  distant  future, 
when  clelee  may  require  a  licenge  for  tli9  prWII«j^  ol  uelng  a 
horee  In  the  etreete,  ao  fts.  to  reriuirp  own^rB  at  horseH  to  pay 
the  expense  which  their  use  Impoaea  on  the  public, 


MOTOR  VEHICLE  PATENTS 
.-.  .-,  OF  THE  WORLD  /.  .-. 


UNITED  STATES  PATENTS. 

Sr.4.1TlJ— Roller  Bearing,— A.  W.  PontOD,  ol  Ottawa.  Can. 
July  24,  liVOO.    Applicatloij  filed  August  8,  1  898. 

The  pnrpoae  Id  thia  Hjatem  of  ball  and  roller  bearlttgB  Is  to 
eliminate  rubbing  friction  of  tlie  ball*,  hy  ao  formlnj?  the  cups 
and  COQM  that  the  balls  will  act  like  coolral  rollers.  Fig.  1 
abowB  a  two-pollit  bearing  L-ODsrructed  on  tbis  plan.  It  will 
be  noted  that  the  *-upB  and  conee  are  conical  and  having  dif- 
ferent angles  olalope>  auch  that  elementa  of  both  wiinnteraet-t 
at  a  polut  in  tlie  axtaof  rotation.  The  bulle  coultl^tlierefure.be 
reptaeed  hy  email  couea,  and  eithei  balls  urconea  will  roll  lu  a 
true  circular  path  In  a  plane  perpendicular  to  the  aila  of  rota- 
tlOD  oJ  the  wheel.  The  tmllH  have  amall  gadgeona  rormed  oq 
them,  which allplntogroovea  In  retaluiug  ringe  K  and  are  Jour- 
nnled  therein,  the  godBcona  being  m  Hue  with  the  flxia  on 
which  the  hall  turns,  la  a  two  point  bearing  the  halla  tend  to 
slip  or  work  outward,  owing  to  the  preaaure  on  them,  and  In 
tblB  form  of  bearing  the  outer  retalnlug  rings  are  connected  to 
the  Inner  onea,  and  both  palra  together,  ao  as  to  overcome  thle 
teude'&cf. 
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Fig.  2  aliowa  a  three-point  benrlng,  In  which  It  will  heeeen 
that  the  two  outer  hearlnga  of  the  cup  are  both  In  a  lln«  or 
element  Interaecrlngaa  element  of  tbe  Inner  ccine  In  the  axlfl  of 
the  wbe^'l's  rotatl  -n.  Fig,  3  ahowa  the  principle  applied  to 
conical  rollera. 

6S4,35fi — rjaa  or  Petroleuna  Motor.— Jean  fiambaud,  of 
Ljona.  France.  Julj  24,  1900.    Application  fllwl  Julj  (j,  ISi^O. 

Au  air-cooled  aix-rytrle  motor.  In  which  the  Bcavenelng  atroke 
Is  depended  on  to  aBslst  In  cooling  the  L-yllnder. 

654,471^— Motor  Cycle,— J,  H.  Munaon.  of  Chicago,  1(1.  July 
24,  1000.     Application  filed  May  IS,  1698. 

An  elaborate  detail  patenf  nn  a  "  combination  "  vehicle  wUh 
exploalon  motor  and  anxlllary  electric  ef^uipment* 
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654.QS2— Gear  for  Motor-Cara.— J.  J.  Hellmnnn,  or  Parle, 
France.    July  31,  1000.     Appllentlon  fited  Dec.  Itl,  ISflVf, 

A  ayatem  of  magnetic  clutchee  (or  the  Bpeed-cbuQiclDg  gears. 
The  (llagrarae  Hhow  tlifc  arrang>etDeDt  dearly. 


054.633. 


asi.iiSl—DWerential  rulley.— C.  E.  Scrloigfttnir.of  Lewlston, 
Me.,  aaeliTTior  o(  one-half  to  W,  B.  Hnmaiond,  of  Cambridge, 
MaHfl.    July  HI.  1900.    ApiilScatlon  fltefl  October  7. 18l»lil. 

la  till?  QKtire,  4  la  a  Qxcrl  shaft,  qd  which  the  pulleys  a,  ni, 
a^,  a^  art'  free  to  turn,  hml  f>  la  the  driven  shaft,  to  whieh  the 
pulley  a'  Ih  made  fnut.  It  will  Ih'  seen  tbat  imlleya  a^.  h^,  and 
a<  Pficli  carry  plnloni  e,  f,  etc.,  which  meeh  with  Internal  geara 


654  .fJ  1)3. 

Tary  the  moment  of  Ignition.  The  clrcult-breaker  baa  a 
beveled  edge  f,  and  the  brush  g.  bclni;  ahlfleil  laterally  along 
ths  tongued  groove  (f*,  leaveifi  the  edge  ot  the  clrcult-br*aker 
earlier  or  lttt*r,  according:  to  Us  poeltion. 

654,71*3— Motor  Vehlcla—Eilw.  P.  Cow  lea,  of  Warren,  Ohio. 
July  31,  1900.     Application  filed  AujfUet  as,  1H0!>, 

ThJa  Inveatlon  comprlwe  a  complete  aad  hishly  toerltorloaB 
Bcbenie  of  traoaoilselou  (rora  motor  to  aile,  with  brnklo^  aad 
controlllnj-  devices.  It  may  be  a»ed  with  any  kind  of  motor. 
but  la  particularly  adapted  for  use  with  fxploaion  motorfl. 

Fig.  1  ahowBa  plait  view  of  the  tranBmlij«lon  mechaulBm  and 
niBplog  gear.  The  reaches  are  counected  to  the  front  axle»  and 
to  the  tubes  1  IncloBlni;^  the  rear  drlvlng-axlofl.  by  bearing  T'» 
11  and  14,  which  are  looseon  the  nit'inbe™  which  thty  conuect, 
and  on  which  they  are  preveuted  from  allpplng;  lengthwlae  by 
suitable  collars,  ub  12,  13.  Tbe  frame  t«  tbiie  made  flexlhle 
ThedrlvliJif-axle  -4  (Fig.  4)  La  dtvidetl  Into  two  parte,  and  the 
Inner  oud  of  each  carries  a  gear  0  (5.  which  gcara  are  driven  by 
plaloua  27  on  the  ends  of  a  short  dlflcreatlal  abaft  23.  A  aulta- 
ble  yoke  ii  conuwta  tbe  Inner  euda  ot  tbe  tubes  1  I. 


on  the  adjacent  piilleya  and  also  with  pinions  bS  b^,  b«  keyed 
to  the  fixed  shalt  4.  If,  tht^relore,  tbe  driving  belt  la  oiii  pulley. 
aS,  the  speed  la  rei]uced  ouc?  between  tliat  pulley  and  the  abaft 
6.  If  tbe  belt  fa  on  pulley  a^,  two  apeed  reductions  take  place, 
and  it  It  la  od  ai,  tbe  apeed  Ea  thrice  reduced:  each  aucceealve 
pulley  drlvlug  tbe  one  to  tbe  left  uf  It  at  a  speed  lower  than  Ita 
owu. 

SSifBUS— Electrica]  TgotterCor Hydrocarbon  Engines.— Hugo 
Wegllti,  of  Augsburg,  Germauy.  July  81,1900.  Applicfltlou 
filed  Keliruary  Ifl,  IftOS*. 

The  leading  Teature  of  tbie  Inrentlon  la  tbe  method  uaed  to 


firi4,710. 

"  Tbe  dlHerentlal  Is  driven  by  a  thin  meel  dlak  22,  aboot  16  or 
16  Incbea  In  diameter,  which  la  made  faat  on  the  plnloo-carry- 
lug  rlDg  24.  Thia  disk  recelvee  the  power  Irom  the  two  (rfc- 
tlou  rollers  '^  [  F|ge.  1!  and  S),  of  indurate  Qbrc  Or  Other 
friction  material,  whicb  are  lordbty  pressed  together,  one  on 
each  aide  of  the  dlak,  by  eu  Itable  lerers  to  be  deeertbed .  Tbeae 
friction  rollers,  whose  axw  are  uorinally  parallel  to  a  radlue  of 
the  diakf  are  connected  by  uulveraal  joints  to  telescopic  atiafte 
53,  having  other  unlveraal  Jolata  €4  at  their  forward  ends,  and 
tffilng  plnloQ'geared  together  at  GO,  ao  as  to  receive  power 
equally  from  the  motor.    By  meaue  of  toothed  clutcbu,  tn  con- 
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nwtlon  witb  iultnhle  dlaeDgBgluiB:  and  sMttint;  mEM^haiilHrns,  all 
ol  wblcb  art-  describe*!  i|n  de'tall  lu  the  BpectflcntioDB,  either  one 
or  the  other  flhart  may  be  driven  hj  the  motor;  and  in  thle 
waj  the  direction  of  rotation  of  the  disk  And  akle  rnity  he 
LfeTeraed. 


_^^ 


f^f^ 


^i^4 


:ci 
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Afl  seen  In  Fig.  3,  the  frictlnn  rotjera  SO  are  mounted  to  catrlerB 
34,  whicb  are  hung  from  Ipvera  36,  pivoted  »t  3fl  to  the  arms  oI 
yokefi  40,  These  yoke*  are  bung  from  a  Hiteve  41,  which  la 
free  to  ellfJe  on  a  horiiiODtal  fixed  rod  4-2.  Dj  meana  of  toggle 
tlnks  43  and  ort-entrlcB  44,  on  a  ehalt  (not  ehown)  above  and 
parallel  with  4'^,  the  upper  entlH  of  lererH  JJft  are  spread,  and 
tbe  lower  ends  carrying  the  friction  niltera  ar*  cauBed  to 
approach  the  disk.    Aa  wJU  be  eeen,  all  Lha  rorcea  Incident  to 


this  gripping  arrangement  are  eeit-eontalned,  and  >a  strains 
are  thrown  thereby  on  other  \itici.%. 

To  brake  the  vehicle,  two  wIngB,  74,  faced  with  friction 
material,  are  ptvtJted  at  75,  and  are  closed  on  tli#  rtlak  by  the 
upper  arms  ol  tevere.  3C,  when  the  latter  are  movecl  to  releaee 
the  friction  roller*.  To  render  the  appUcatloo  of  the  brakes 
Independent  ot  the  position  ol  the  yokes  40  and  sleeve  41 
{which,  a«  will  iinsently  be  explained,  ahtft  along  on  rod 
42),  ai-ms  77  are  carried  b.v  the  levers  3G,  which  ornis  are  long 
enough  to  a<:t  on  the  brakes  at  7H  In  any  position  of  41^ 

Changes  In  eiieed  are  enectetl  by  traversing  the  Jrictlon  rollers 
26  towards  or  away  from  the  eenterof  tbe  disk.  This  travers- 
tog  ia  accoQkpllahed  with  little  effort  by  slanting  tbe  axesof  the 
rollers,  an  shown  In  Fig.  2,  bo  that  they  will  tend  to  move  thos 
oftbemeeiveB  when  runnings  When  the  disk  la  tu  the  forward 
motion,  It8  direction  ol  rotation  will  be  backwards,  aa  Indi- 
cated by  the  arrow.  T]i&  rollera  ara  alanted  or  tilted  by  tbe 
link  3S,  actinff  on  the  arm  37,  projecting  downwards  from  the 
piece  34.  If  then  the  link  38  be  puahed  backwards,  asishown 
In  FIk-  2,  the  rollers  will  start  to  traverse  bankward,  carri'lPB 
with  tbeoi  ttc  levern  3fi,  the  Huk  .'18,  and  tbe  yobcB  and  ateeve 
40,  41;  und  they  will  continue  this  movement  ao  long  as  the 
operaCoTcontlnues  to  push  backward  on  the  link,  or  until  the 
limit  oJ  movement  is  reached.  When  the  backward  movement 
O'f  the  link  U  arrested,  the  rollers  antomatlcally  return  to  their 
norpnal  position,  a  stop,  73Js  provided  at  the  end  ol  the  out- 
ward or  Blow-speed  movement. 

It  will  besoenlhatlf  the  direction  of  rotation  be  reversed, 
the  rollers  will  not  follow  the  Unit,  but  will  tend  to  move  in  the 
contrary  direction,  an  that  variation  of  epeed  would  be  dllbeult 
or  ImpoBslble  to  accomplish  when  backing,  itis,  therefore,  pro- 
poaefl  to  use  only  tbe  slowest  speed  when  backing,  and  the 
controlling  mechanlsin  provldea  lor  the  retnm  ol  the  rollerB  to 
tlieir  outer  position  before  reversing  takes  place. 

The  general  arranpement  of  the  cootrolllng  dcvlcea  la  shown 
In  FJg.  10.  The  upright,  80,  Is  used  for  steering  In  the  ueual 
manner,  am)  lu  addtUon  It  la  attached  to  tbe  pivot  33  by  flexl- 
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ble  lolnt  84,  permitting  it  tn  swln^  tiQckwurjl  and  forward, 
benl(le  tiirnltJR  stwrlnj^-Jnlnt  84.  Near  the  eeoter  vt  SO  In 
attached  a  borlKontal  rod  80,  working  a  elldtcg'  cam-block  87. 


fork  'M,  tamliij^  rocli-Bhart  01  and  Its  lower  arm  95,  rcTuralDK 
the  motion  ol  cbt?  frlctlou-wbtvlH  29.  In  the  retum  movetneut 
of  HI  the  luwer  offset  St)  of  bar  07  engages  tbe  lowef  proD^  of 
Jork  OC.  and  tbe  looveraent  l«  reverwd. 

It  will  be  obB^rvHt  tliat  the  forica  89,  91,aud  96  have  proaga 
offset,  &o  tbat  vrbfn  tbflr  resEiMtlve  cama  88,  90,  ms,  90  pan 
the  n'>lnt  the  fltrjifKht  parts  100,  101,98,  ami  9^  dllde  over 
itniJ  [lick  tbem  in  poeEtlon.  As  the  morementB  of  filctlon- 
wti«eliia  2f)  Aiid  brake  71  neeee^aary  'a  backing  are  «l(ectfr(l  by 
oam-blOL-k  87.  Instcm)  of  puttiaR  1^  an  eslra  set  of  mechanlBm 
for  tliifl  piirpop«  a  4t!Vlct^  )h  UHod  that  aiifumatloall}'  roiipbit 
bar  97  wllh  cam-block  87  and  perforniB  tbese  functiona  wllb 
tbe  mechnnlHin  already  provliled.  A  biii'kward  extension  of 
bar  97  hue  a  rack  102,  that  meAhes  Into  a  pinion  IdH,  hSLflae 
an  ami  {provided  wftb  a  pin  101,  wlilcb  works  In  a  slot  In  a 
vertical  Itfver  105,  having  Its  lower  end  pivoted  and  ita  upper 
?nil  lOtt  ^iigagioK  a  itrcjJi^Uon  107  on  cam-bLock  B7-  In  ita 
forward  movemeTit  lOU  engages  n  lat*?h  lOS,  which  ts  tripped 
at  tbe  point  wbere  cam  88  strik-es  fork  89,  bo  that  block  8T 
does  Dut  follow  lOS  In  tbe  remaLnderof  ite  forward  tuowmeai. 

Tbe  cj'cle  ol  movemeiitB  of  reversing  lever  ]B  as  (nUowa:  Tbe^ 
Initial  moveoient  from  ejcircmc  forward  point  1U<]  orlll  eui^Bge 
S7  at  any  point  where  it  happuueto  be  Ml  and  traverse  fric- 
tlon-wh^ls  ^9  to  extreme  parlphprj  of  disk  aud  lock  thrm 
here.  W]l«il  cam  ^U  strEJ^es  91  auU  fillgbtly  relenBes  Trb^ele  39, 
orfe«C  98  engages  96  aud  reversing  carumeDcea  and  goes  on 
slnaultaaeouely     witb    tlghtonhig    tbe    brakes,    etc.,    already 


^-^ 
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The  lower  cam  88  on  block  87  eogagee  the  forked  end  of  rock- 
loir  lever  S9,  the  lower  end  of  which  Ih  attaclied  to  the  rods 
38,  for  traveraliiit  (rictioa-wheela  29.  The  upper  cam,  90, 
«ii^ages  a  alroltar  forked  lever.  91,  attached  t-o  the  HegEnent  of 
a  bevel^wbeel  92,  which  mesbee  with  a  pinion  93,  attached  to 
atlEiare  shaft  45,  which  turns  the  eccentrics  44.  When  the  lever 
So  has  been  moved  backward  so  Tar  that  the  wheels  29  are  at 
the  extreme  periphery  of  disk  and  arma  37  agaloet  stope  73, 
cam  99  engaged  fofk  on  91,  and  by  means  of  gears  £i2  93, 
ecceotrlcB  44,  and  opernUng-levers  36,  friction- wheels  29  are 
released.  A  farther  backward  movementof  lever  SO  cauBea  the 
cam  88  to  override  the  end  of  the  rear  arm  of  fork  ou  lever 
89  and  lock  said  tever  lu  Itfl  adjusted  position,  and  this  back* 
ward  moveiaeat  of  lever  80  also  sets  tbe  brakes.  If  now  tbe 
lever  SO  Is  moved  forward,  the-e  operations  are  reversed, 
brakes  are  released,  wheels  clamped,  and  traversing  from  the 
periphery  of  tbe  disk  toward  the  center  thereof  or  from  Blow 
to  fast  comnieuceB. 

The  reversing  device  is  operated  by  upright  rock-shaft  94, 
througb  tbe  arm  9t>.  Tbeapper  arm  9lj  Is  forked  like  levers  91 
and  89.  Pivoted  to  re  versing  lever  81  Is  a  horExontal  slide-bar 
97.    This  bar  has  an  offset  at  98,  which  eng^agea  one  prung  of 


described.  When  pin  104  of  pinion  lon  reaches  the  posltl 
109,  lever  lUQ  commences,  to  swing  forward,  nud  point  if 
engages  latch  108,  releasing  brakes  and  lightonlDg  wbeeje  297 
When  pin  101  reaches  tbe  posUlou  110,  the  machine  ie  mo  Jug 
backward,  la  the  forward  movemeot  of  lever  8t  tbe  motion 
of  pinion  lO't  Is  reversed.  When  lever  lor*  haa  moved  block  87 
and  cam  90  to  engagefll  and  release  iiressure^if  friction- wheels 
29,  the  lower  otfset  09  on  bar  97  en^agCB  tbe  lower  prong  i>t 
fork  U()  and  the  reversing  commences  and  goes  on  simultane- 
ously with  releasing  ^1>  and  tightening  tbe  brat^ea,  as  in  Itie 
previous  movement,  WUen  plunn  piolon  reache*  pt^sltloa  10*. 
lever  lOij  la  disengaged  from  latch  108  aad  tbe  nmcbine  U 
moving  forwnrd  and  Ihe  lever  fi2  Is  free  to  traverse  wheels  25*. 

Fig.  5  shows  a  niodlflcatlon  of  Fig.  4»  In  which  the  luwer 
endH  of  levers  ^d  are  jointed  at  47  to  the  upp«r  enda,  aad  rsa 
be  adjnsted  for  wear  of  the  frictioD  rollers  bj  means  of  Ide 
holt  47«. 

Tl]e  lever  111  serves  to  tighten  the  grip  of  frlctlun-wbeeli  or 
brake  Indepeodeutty  of  tbe  uther  mechanism. 

«."jl.797-"ilotor  Vebicte.— H.  J.  Lawson,  of  London.  >'ng- 
July  :ii,  1900,    AppUcaOuu  fikni  March  28,  ItiOu. 

An  air-cooled  motor  mounted  on  one  of  tbe  front  forks  ol  a 
bicycle,  and  fan  blades  attached  to  the  wheel  spoksfl  with  H)" 
Idea  uf  helplug  to  cool  the  motor. 
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SPECIAL 
NOTICES 


Acfverlisemeiila 
Insertrd 
Under  T  his  Head- 
in;  al  $2.00  an 
Inch  for  Eacti  Issue, 
Payable 
in  Advance. 


FOR  SALE, 

TwtHseated  Hn-ynes-Appersoii  eflrrlage,  iipholstere<l  In 
lather.  Has  their  latest  Improvi^d  eugliK^,  etc.,  whtoh  has 
lOt  been  tud  over  Rltj  milm.  Cost  (1.500.  Will  sell  Tor  $800. 
^  O.  B.  cwra, 

CHARLES  B.  KNOX  Jobortowa,  N.  Y. 


FOR  SALE 

De  Dion  Q.ua.drieycle,  kiiportod  a  fen'  luontlis  b^o.  used 
|iut  tittle,  In  good  conclitloii.    Applj, 

AUTOMOBILE  PATENTS  EXPLOITATION  CO., 
No.  27  TTiiiiani  Streets  New  Yijrfc  City. 

K  FOR  SALE. 

One  "SToblk'"  Btetim  cftrrlage,  run  about  1000  miles;  in 
(Dod  c«>nditlon,  Hoa  sifilit  feed  lubrivatioo  and  olectrlu  light 
br  water  g\Hss.    Price,  £o75.    Addrees 

^ft  BOX  5.  Bdlavid,  N.  Y. 


WE  WANT  SECOND-HAND  AUTOMOBILES. 

ir  you  havo  an  autumoblle  of  any  kind  Tor  &a.le,  aend  us  full 
deficrlpTion  and  lovreet  Hcanh  price  and  wo  will  aell  It  for  you. 
We  havp  a  good  demand  for  seciind-hand  automobilee..  Itefer- 
maa  given. 

|K  AUTOMOBILE  HEADQUARTERS, 

^^  (26  Massachtuetls  Avenue,  BuIod,  Masi. 


B  FOR  SALE. 

'  One  B%  horfie  power  Winton  phflilon,  In  firKt-clus&  eondl- 
■Uon;  4-ln,  rear  tiree,  :l-in.  front  llree.  EslraH;  une  44n.  tlrc^ 
ooe  3-in.  tirfl,  u  large  top  for  t-ouring  purpoGt's,  extra  eproeket 
!Ajii]  chain  fur  fast  Bp'ecd,  &□<!  full  boL  oF  LOoIb.     Seating   com- 

rlj  three  persons.     Price,  ^^W>,  f.o.b.  H(.dyoke. 
CHAS.  R.  GREUTER,  Holyoke^Maa. 


FOR  SALE,  CHEAP, 

A  LocomobilA  engine,  No.  2 ;  In  good  condition.    Price, 
Addr^es 

G.  B.  }„  34  High  Sl.r  No.  Allleboro»  Mass, 


Volume  I,  No.  1. 

"AETIES  having  copies  of  the  November,  1895^ 
number  of  Thb  Horseless  Age,  which  they 
ire  willing  to  sell  or  exchange  for  later  numbers^  are 
[equested  to  commuDicate  with  the  publisher. 


FOR  SALE. 

LtxjotDobll'^  Btyle  Ko.  3;  al^ut  |1(>0  worth  ol  Improve- 
raeiits;    been  run    ntiout    400  mlleB.     CondltloD,     flrst-claBB. 
Owner  wishes  to  purchase  two-seuter.    First  check  for  $550 
tdkea  It.     Apply  to  or  a-ddreee 
EDWIN  KILBURN,  Spring  Valley,  Minn, 

FOR  SALE. 

Four-wlieeled.  four  horee  power,  bftlaflced  2H?ylli]der 
Duryefl.  Motor  Carriage;  fii'al-'Claaa  condltloD;  recently  eom- 
pEetely  uv^rhiLukd  and  painted;  nt^w  rear  t  Ires  und  cubIiIoub; 
CMinopj  lop  RDd  Bide  curtain©.    A  genuine  bargain  at  f  4"J5. 

E»  A.  BARNES,  Ft.  Vayia»  Ind. 

WANTED. 

A  drst-oUiss  Automobile  In  exobiiDge  for  a  41-ft.  fiteam 
launch  now  InoannnieBlon.  C«m pound  engine  and  water  tube 
boiler.    Address 

H.    N,    SVEET. 

449  Washington  Avenue,  BHdg'eport,  Conn. 

40  AUTOMOBILES  FOR  SALE. 

Jromecllaie  Deli%'ery.  Twtiniy-Sve  are  uew  and  of  Latbjt 
M«i>Ei,s,  Others  are  ellghily  used  but  in  flrst-claBa  order, 
Dlir<'rt>[it  makee.  We  con  Bsve  y<m  money  In  buying  any  kind 
of  an  AUlooiol'ile.  Bend  for  deeerlpllve  list  and  full  partloulaje. 
Rufereooet)  glvon 

AUTOMOBILE  HEADQUARTERS, 

126  Massac huscrtts  Avenue,  BoaloQr  Mass, 

FOR  SALE. 

Loeomobile,  Style  No.  ;t ;  Stanhope  top;  used  very  Utile;  ta 
perfect  running  order,  having  been  haDdlod  by  an  eipert 
machinist-  Electric  light  on  Bteam  gauge,  eic.  Can  ahip  bt 
once.    Address 

BOX    919,   Worcrater,  Mass. 

FOR  SALE. 

New  eleutri*  Stflchop**.  in  flrel-clase  L>i-der;  worth  $l,bOO. 
Offer  eoji&lder^d^  iHiiO  "Winliui  carriage,  In  gciod  run ulflK order. 
Will  Bfli  very  rpaaotiuble.  1900  Winton  t'arrlagie,  wynh  f  1,250- 
Includlug  lampe,  two  extra  titPS.     .Vddrosa 

AUTO.  STORAGE  &  REPAIR  CO., 

S?  Wr&t  bblh  Street^  New  York  Qty. 

WANTED. 

A  good  seci»nd-hand  Mulur  Carrluge,  either  eleetrle  or 
pasoline.  Must  be  a  good  hill-ujimber,  aod  be  in  good  order 
every  way,  and  of  some  etnadard  n^ake.  Bend  photograph  and 
full  partlcularB,  wltJi  lowpet  Cash  priue. 

F.  L.  BARTLETT,   Canon   Gty,  Ohio. 

FOR    SALE. 

Lticonioblle,  Style  No.  2,  belter  than  new.  Has  been  run 
about  3(0  miles.  High  and  biw  water,  electric  alar&i,  urater 
icolumn  and  othrr  improvements;  all  in  tlrst-claea  shape. 
PirBt  chnck  for  »C7B.0O  takes  It. 

CHAS.  DOWNING,  67  3d  Slrrel>  Troy,  N.  Y. 

FOR  SALE. 

$500  I'Uye  a  LoifOniobilw  Jn  good  running  order;  *fioO  a 
Mobile  with  water  columa  and  htiniper.  Slightly  used. 
Cannot  be  told  from  new.  These  ere  not  Tvotn-out,  but  are 
bright  and  new  looking,  and  ri'ady  for  thouaands  of  mile« 
travel.    Can  be  seen  in  convealent  loealiiy  in  New  York  City. 

DoBOlS'  AUTOMOBILE  AGENCY, 

220  Bfoidway,  New  YorV, 


There  is  no  dry  battery  cqoal  to  our  ECLIPSE 
for  ENGINE  ICNlTtON  purposes;  she 
6''x2^"x7>; '\  voltage  KS5.  We  solicit  a  compar- 
ative  test  with  any  other  dry  battery  to  be  bad, 


QrccDwfch  St., 
rtew  Vork. 


AUTOMOBILE   RUNNING  GEARS 

Get  a  ruDDlng  gear  that  is  put 
Lhe  eXp«rJmi^£itul  glnge,  And 
butld  a  BuecesBful  AutomDblI«. 
We  tottke  two  stylas,  complet* 
ffjtb  springs  and  wood  'wbe<\U, 
and  with  solid  rubber  or  paeu- 
matlc  tir«s. 

MI3    CASS    AVrNUI 
8T.  LOU tS.  MO. 


N  &  CO., 


Graphite  Lubricants, 

ALL  KINDS.  ACCORDINO  TO  WAPfTS. 

lp*«t*J  prtpuAtloQ^  toT  0«*f*  of  Electric  Uotori  nod  for  C7Uud«i«  «l 
MDtor  Eaginu.    Bend  for  Clrclilara  Knd  JPrlcca. 

Joseph  DiKOfl  Crucible  Co.,   -  Jersey  City,  N,i 


AUTOMOBILE  FRAME  FIHINGS 

Tilt  "DREW"  &TCCI  CASTINCS 

In  the  Rough  ar  Machined.        Write  for  Piie«»  Hid 
DneriptloD. 


B.  V.  COVERT 


LOCK  PORT,  N.Y. 


About  Storage  Batteries. 

By  Isaiah  L.  Roberts, 
other  information  on  this  subject  by 

WELL-KNOWN  EXPERTS  CONTAINED  IN  OUR 

STORAGE    BATTERY    NUMBER,      issue   of  September   27th.| 

PRICE.   10   CENTS,  STAMPS   OR   COIN. 


ACETYLENE 


10 

Cent; 


NLNBER 


15,  l&OO 
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ID  AND  POWER  PUMPS  [- ^^V." 

anoWles  and  Pccumalic  Tired  Wagons 

GLEASON-PETERS  AIR  PUMP  CO., 

MANUFACTURERa, 
YT  HOUSTON  STREET. WEW  YORK.  U.  8.  A. 

rOU  SET  U8  NEW  SUBSCRIBERS  7 

Any  of  our  subscribers  who  ore  willing  to 
It  solicit  subscriptions  for  The  Horseless  Age 
*  from  their  fellow  townsmen,  are  requested  lo 
I    coiDinumcate  with  the  Editor- 


BILE  BEU. 


rvlantjfa.ctu.rer3    of 

BELLS 

OF   ALL   KINDS. 

ALSO   BICYCLE   SPECIALTIES 

Writs  tor  Cautocnfl  >nil  Untiqti  OoOda  Wulad 


^ BEVIN  BROS.  WFG,  CO..  ""'c".-.^.>""' 

i  ...ASHTON... 

J  Pop  Safety  Valves,  Cylinder  Relief 
'    ValTCSf  Steam  G&uge»^  Aiitomatic 

Water  Gauges  and  Gauge  Cocks 

for 

STEAM   VEHICLES. 
ASHTON  VALVE  CO..  271  Franklin  St,  Boston.  Maaa. 

!t  Liberty  Str«il,  New  Yark. 
!t3  Fk|b«rt  Slr««t,  PhUadelalila, 
,Q  Lik«  StrMl,  ChlcJiBO,  111. 


BBAHCHES 


f *  'VICTOKIA." 


Eberhardt's  Patent 

£KTl(tELT  AUTOMATIC 

cuiTmt 

MICHIIIES 

WITH 

Ebtrhardl'i  Pitant 

"Radlil  DuplM** 
Gang  Cuttart. 

A  to  lOtaetli  Bulitied 

lllDQOfl. 

QOULD  & 
EBERHAIIDT, 

NEWARK.  M.  I- 


j^utamoMie  Parents 


•««• 


Exploitation  Company 

IINnFRTAKFS  *      "^^^  mnnufactara  of  Autoinobllefl  aoi  Motor^ 

Tbe  exam E tuition  of  AntoTaolitle  pateutH. 

To  vnlUt  ctipttAl  [or  tbp  devclopax^a  i.  of  ItLveutlous. 

PIfRNISHFS'       Hppclal!»tB  Ho  make  tijorMiigb  exatnlnaUoaa   uf 

KsiiertH  t(i  U'Ht  miitorit  aud  HUtumobl1«^«. 

OjiporturiUl^fi  tu  Inventors  tu  |itv««nt  propeHy  tlielr  prfl<pi>. 
a1tk>Ti«  tu  CDiirtriiB  willing  to  CDnMder  iind  to  imderlnka 
ttie  aani?. 

PI  IDPHA^F^*      ^''^  EnentorloUB  pfitenta.  ric^hflM  tiaA  Snvtintloau 
V  \JW\\jitr\JL.J ,  reCatlOK    to    mntor-pjclpo,    mrttor*,    geara, 

nirtrpnirjli|le«i  nad  Ihi'ir  piirtp. 

AUTOMOBILE  PATENTS  EXPLOITATION  CO., 


F.  B.  HTDE,  Secretsry. 


27  William  St..  New  Vork,  N.Y. 


Second^Hand  Automobiles 

SKND     KOH     DESCRII^TIVE     CIRCULAR    TO 

The  SI.  LHIS  AitMWUIC  UM  SvpM  Ct*. 


23d  St  Si  aurie»  St.  ST.  LOUIS,  MO. 


We  Buy  B.nd  Sell  Second-hanJ  AutomobUes.     We  purchase,  howeverj 
nothing  but  what  is  in  Good  Condition,     Also  send  loc, 
forour  40-page  Illustrated  Catalogue  of  our  Gaso- 
line and  Electric  Vehicles,  Gears, 
Engiiies,  Supplies,  €tc. 


P4R5ELL   £*    WEED, 


Electrical.  Experimental 
and  Fine  Imtrument  WorlL 


Model  Makers 

"a^il    ESUIMm  COMCTBTJCTIOM.''*    HD  pp.    lU  10 [MtTHtlOlll.     LUfe  3tO ,  ftJlO. 

0A3   EMOINS   CAATINQS   Af^\>   MATERIAL. 
Write  for  CninlesH*.  Teiei^Lune,  \Si  Midlaoa  BqDU«, 

THE  FRANKLIN  MODEL  SKOP,  laa-iai  w.sittsu  NewYorlt  Citr. 

Kitts  Low  Water  Alarm 

FOR  YOUR  LOCOMOBILE. 

KtTTS  M'PQ  CO..  Oswego,  N.  Y. 


Write  for  Blue  Print 
*»(1  PriH. 


Rawhide 
And  Fibre 


GEARS 


COMPENSATINQ 

GEARS  FOR 

DIFFERENTIAL 

DRIVE. 


IRON  9r  STEGL  SPIRAL  «nd   HBRRINQEKHHB  QBARS. 
N«w  *ad  improved  DKIVE  CHAIN  with  hardened  rivcta  «od  bIcbv 
SPi^oCICETS.  STEEL  BALLS  ot  varlAua  (i\a.mrtti: 

BOSTON  GEAR  WORKS/^eU^^N^liflsIT  ' 
WANTED. 

Special  contributors  to  The  Horseless  Age  on 
all  importact  subjects  relating  to  Motor  Vehicles* 
Fair  compensation.  Address  The  Horsels;ss  A'JB, 
150  Nassau  Street,  New  York. 


8.  A. 


l-fi  Pim. 
UNCaUALEO    MCIUTIC*   fOR 

DROP  FORGING 

SEND   US  YOUR 
SPECIFICATIONS 

'  J\\ey   wiN   receive   prompt  tiid 
careful  alteDtiun. 


Tran^mi^^ion    Gearing 


rOR    AUTOMOBILES 


■ww^^ww^aw 


!  Change  of  Speed 
by  Brakes. 

No  Gears  Running  • 
at  Normal  Speed. 
Strong.  J 

EfHcient.         j 

No.   1 :  4  to  5   H.  P.J  fitaiidard   lengths  nf  ahart3    15,',   Such  and  11%  inoli ;    w^'inht,   'M    ktiw. 
\o.  2  :  7  to  8  H.  P.,   standard   lengths  of  shafts,    Hl}(|    inch   and  lt)j\  incb;   weight,   45   Ib«. 

THE  Bhurt  1b  conttnuMUBr  and  may  bo  drlvi-n  iJireot  from  the  mubor  shatt,  or  used  as  an 
iDlermediate.  The  l^rt-hand  hrake  operates  the  reverse,  which  la  at  stow  speed.  The  brake 
nmtt  to  it  operates  tin*  elow  Bpeed  ahead.  The  eprock^t  wheel  drivee  the  axle.  The  rriotifin 
clutch  At  the  right  loeke  tlie  whole  syHtem  and  drives  It  at  th«  speed  of  the  ahafi.  A  spur 
goar  may    be  uaod  Instead  of  sprockcit  if  desired.     Lubrioalion  hy  oiler  on  the  end  of  the  shaft. 

THE  UPTON  MACHINE  CO.,  17  State  St..  New  York 

Work»  at  BEVEBLY,  HkSS. 


Aa^nat  ?3.  IftOD 
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The  Secret  of 

\s  5lmt>le 
but 

Carefully 
Concealed 


DIAMOND  /^^l 


Motor  and  Vehicle 
Tir€&  — 

ARE  RELIABLE  TIRE8. 


i 


A  Larje  Colored  Lrthojraph  of  the  Above  De^igfu 
will  be  Furnished  Free  on  Application. 

DIAMOND  RUBBER  CO., 


Repair  Stattoos: 

215  Wesl  S3d  SL,  NEW  YOPK  CITY. 
44  Wafrfti  Av«aiie.  BOSTO^. 
53(  Wabash  Avenue,  CHICAGO. 


AKRON,  OHIO. 
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A   PERFECT   AUTOMOBILE    EQUIPMENT. 


THE 


EMPIRE  BALL-BEARING  AXLE 


AND 


ROBERTS'    WHEEL. 


PATENTED. 


ttsieti  by  actual  ujb 

aniftr  alt  elastea  of 
itehiehSt  ginitg  p%ffee  t 
tatisftetttn. 


EtfitiiaUy  adapM  h> 
avtomobilfa  and  htQvy 
truckt-  Hamvs  tt 
U5»r$  and  ttstmortiata 
furntabe^  on  apptica~ 


NONE  SO  NEAR  ANTX-FRICTIQH. 

SUPERIOR  TO  ANY  OTHER  AXLE  FOR  ALL  KINDS  OF 

MOTOR    VEHICLES. 


AXLE   DEPARTMENT. 


THE  CHICAGO  5CREW  CO., 

Address  all  coimnunicalions  to  the  Company. 


CHICAGO,  ILL. 


Send  for  Catalogue. 


POWER;    HYDRO-CARBON;    ORDINARY  STOVE  GASOLENE, 
ONE  LEVER  CONTROLS  EVERYTHING.J*J»J^>J*J»>jSj»J*»jft 


H.IUustrated  Catalogue  Mailed  Free... 


CniCAQO  MOTOR  VEIIICLC 
COMPANY 

341  WABAStI  AVENLE       .*.       .'.       CHICAGO,  ILL. 


lAvgunt  &2,  ItttiO 
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ACPTVI     FMP      "^*    ^^^    GREATEST    MEATINQ 
^^*-^  *     iLOi^IL     VALUE    OF    ANY   GAS  KNOWN.  . 

I  The  Acetylene  Motor  I 

Number 


^    /^ONTAINS  the  most  up-to-date  information  regarding 
1 


its  production,    characteristics,   and  the  experiments 
^    thus  far  made  with  it  in  explosion  engines. 


Jiiae  20, 

1900, 

40  Pages. 


Price, 

10  C<ll$, 

siups 

or  Con. 


■m 


^ 


ACETYLENE    INDICATOR    DIAGRAM. 


LEADING  ARTICLES,  AS  FOLLOWS: 


Acetylene  and  Alcohol  Versus  Gasoline  as  FuelSr  -  by  ISAIAH  L.  ROBERTS 
Acetylene  and  Its  Adaptability  as  a  Motive  P<ywer  for  Vehicles,  -  by  E*  C  OLIVER 
S2      ^^11  Acetylene  Be  the  Coming  Po'wer  for  Motor  Vehicles?   -   by  D,  N.  LONG 
^jM     On  Some  French  Experiments  on  Acetylene  and  Alcohol  as  Motor  Fuels, 
^  by  R  M.  HELDT 

Jgg     Some  Properties  of  (Acetylene,  .        .         .        by  HERBERT  L,  TOWLE 

^^     c4cetylene  and  Gasoline,  -  -  -  -  -  by  L.  BERGER 

Acetylene  Generators  for  Motor  Vehicles,        -  -  by  W,  E  COOPER 

SHORT  TRANSLATED  ARTICLES  ON  ACETYLENE  AND  ACETONE 


EXPERI- 


MENTAL 

I\    WORK    [ 


THE  GARVIN  MACHINE  Ca. 

fttirlng  and  Varick  St».  .^NEW  YORK 

PHIUDELPHIA  STORE,    51  No.  7th  ST. 


:^-\|,'V   -j: 


THE 


GEOHETRIC  LINE 


If  tools  for  screw  machme  work  are  used  and  recom- 
mended by  all  leading  manufacturers  because  ihey 
possess  so  many  points  of  superiority  over  old 
methoJs. 
you  arc  interested  in  screw  machine  work  of  any 
kind  it  will  pay  you  to  investigate  ihis  line  of 
P 


djustabh  Seff-Opening  Screiv  Cutting  Die  Heads, 
Adjusiabh  Collapsing    Taps,  and 

Adjustable  Hollow  Mihing   Tools, 


Manufkclur^d  by  ths 


.GEOMETRIC  DRILL  CO., 

Westville,  Conn.,  U.  S.  A. 


DESCHtPTfVE 
ltATT£fi  0/t  BEMAkD. 


The  illusttation  shows  our  No*  2  outHt  ready 
for  the  body.  Suitable  for  trap,  wagfoncttCt  delivery, 
etc*  Complete  with  7  H.  P,  double  cylinder  gasoUne 
engine,  transmission,  etc^  $7S5»  No*  I  outfit 
(runabout),  5  H.  P,,  complete  as  above,  $495. 
Send  stamp  for  fully  illustrated  cataloe:uCi 


j^-ju  >;.--*'  ji^ 


,    w.    COMPLETE  GASOLINE  A„d 
M.k<   ELECTRIC  VEHICLES         ^ 


:*  «  H  -.1  H   »  *■  H  '  P 


%l  Louis  Automobile  and  Supply  Co. 

23d  and  St.  Charles  5t&.,  hi.  LOUIS  ^O. 


cIodCj.  nJlelit  wfjir,  (^nnv  and 

certnlnty  ot   oo»>rfitlt>n, 

(Trent  ft<1*r'tfthU)ty. 


•:;  THE  CUNNIN6BAM  ENGINEERING  CO. 

Offloe,  626  Tremonl  Building,  BOSTON,  MASB. 


4- 

¥ 
4- 

¥ 
4- 
4» 
4» 
♦• 
4» 
♦► 
4» 
4» 
4» 
4» 
4» 
4» 
4^ 
4» 


Harry  Elks,  the 
famous    pace     fol- 
lower,   whOf   with 
the    assistaficc    of 
the  Orknt  Lea^r, 
s£QUTtd  the  Ameri- 
can champion  hour 
record — and   holds 
it,  is  following  the 
motto    of    Davy 
Crockett.    He  pro- 
poses  to    take    no 
chances   with 
his  pace>    His 
[ast  letter  Jt^ 
from  over  the 
water     tells 
about     pur- 
chasing a  new 
pacing   tan- 
dem which  is 
equipped  with 
an  Aster  Mo- 
tor. 

This  superior  French  motor  is  attached 
to  Orient  motorcycles,  tandems,  autogos  and 
automobiles. 

Buyers  of  pleasure  runabouts  should 
also  be  sure  they^re  right  before  they  go 
ahead :  Look  to  spctdr  reliability  a  nd  man- 
a^ementt  Avoid  complication,  expense  and 
trouble* 


4 

t 

4 
4 
4 
4 
4 
4 

i 
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WALTHAM  MrO.  CO. 


WALTfl4n„  ^A»S>. 


4.4-4'4-4*4'4*4'4-4'4'4'4'4-4-4*-l-4*4-4- 


Anyiui  2'2,  10(H> 
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BALDWIN  DETACHABLE  ALITOMOBILE  CHAINS 

both  block  ^nd  roller,  in  all  iizts*  Our  new  patented 
roller  chain  esp^ially  a<{apt«d  for  Motor  Vehicles.* 
We  can  furnish  you  sprockets^  on  order^  to  suit  these 
chains.     Let  us  quote  you>    Send  for  catalogue. 

K.  FRANKLIN  PETERSON.  Sales  Agent 
165  Lake  Street  Jtjtjtjltjt  CHICAGO.  ILL. 

=BALI»WIN  CWCLC  CHAIN  CO,,  Worcester,  Ma**.,  U.S.  A. 


AUTOMOBILE    STORAGE    AND    REPAIR    CO. 

The    Horseless   Mable 

Tclct>bDne,   I27i  €oNimli<i$,  57    WEST   66th    ST.,   &t.  Nkholas  Rink  Btilldlnj,    NEW    YORK. 

HomCf  CuCf  Repair  and  ItupecUon.    Bjtterlea  Charged  aod  Supplies  of  all  Kiad%  Furabhed.    Transieati  Acconunodated, 

The  A.  S.  &  R.  CO.  AUT0JM0BIL6  OIL  For  Sale  Here. 


S8  Inch  Wheels.  Franl  ind  Back.  Thereby  Mtklrtt  T^rv*  rntofctiftneeaHf , 

Ball  Bearing  Steering  Gear 

aO  Tooth  sprocket  on  Differential 
Geftr 

LARGB  PLANT  PROMPT  SHIPHENTS 

AUTOMATIC  MACHINERY       LOW  PRICE5 


Wiit«  u9  at  onoe  for  Prioee. 


Penna.  Automobile  &  Gear  Co,, 

READING,  PENNA. 


Subscribers  who  are  wiffing  lo  act  as 

LCKIAL  SUBSCRIPTION  AGENTS 

ior  The  Horseless  Age,  on  a  commission  basis,  are 
requested  to  communicate  with  the  Editor. 


BaMWln(Sleain)AUtoniOMleS 


Engine 

or  tfveclal  de. 
slch  and  very 
powerful. 

EMrfTic:*large 
and  strong. 

By  our  aew 
methud  oi  re- 
Verilrug  iHF  Aavr 
91  b«»r|i)|f«. 


Boiler 

Heavy   Stent 
Shrll. 
£jich  boiler  test- 
ed    lo     HKH]    I1>I 

cold  w«ltr  pres- 
sure. anJ  iis  the 
overdRfl  njnnlng 
pressure  Is  ^60 
ll>s.,1A.er«)in  for 
saTetv  Is  ample. 


Burner 

Newpaieii'(ed(n- 
d^^irMctifl?  bur- 
nei.  with  remnw- 
ftbletlps 

Govemtd  by 
pressure  In  Lhe 
bQller, 


Water 


Ola$$ 


Ttie  gnt^  un- 
tirealuble  watef 
fiflis  on  Ihe 
inlirket. 

Ourguarpnlec^ 
covers  Ajjalnil 
trcAluKe  for  one 
year- 


Send  ioi  a 
Catalogue 

They 
are 

Ready. 


BALDWIN    AUTOMOBILE    MFG.    CO.. 

CON^ELLSVILLEp  PA, 


CAN  YOU  BET  US  NEW  SUBSCttlBERS  ? 

Any  of  our  subscribers  who  are  willing  to 
solicit  subscriptions  for  The  Horseless  Age 
from  their  fellow  townsmen,  are  requested  tn 
communicate  with  the  Editor- 


i 
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Steam  Is  the  Best  Power  L^^  Automobiles 


ms^ 


Steam 
Motor 

Wa^on 

THIS  STYLE 
NOW  READY. 

OTHER 
STYLES 
TO 
FOLLOW. 


mt 


F^^^a^ 


V:?.r^ 


^v 


v^" 


// 


:^s 


J^HE  carriagfe  illtis- 
^^  trated  hef<  is  one 
that  will  satisfy  the 
most  critical,  for  in  it 
[s  combiowi  the  finest 
carriagfc  work  and 
the  btst  machinist 
skill  and  workjnan- 
ship,  and  ft  is  the 
most  practical  and 
satisfactofy  pleasure 
carriage  one  can  have. 


S?»fE 


3HS 


FOR  FULL  PARTICULARS  AND  PHOTOGRAPH  ADDRESS 
STANLEY   MANIJf=ACTLRINQ   CO.,  No.  117  Uncoln  street  Boston.  MasT 


EVERY  SET  OF.. 


Goodyear 


Is  oiade  to  do  satiifactory  work  on  a  vehicle  of  speci- 
fied weight.  We  have  the  best  facilittes  iot  nuking 
tirc^r  and  can  mdke  a  better  tire  for  the  money  than 
any  other  factory. 

No  Leaking  at  the  Lugs* 


THE 


Goodyear  Tire  and  Robber 
Com)3dnij 

AKRON,     It     ::     ::     OmO 


\  • » '  "^  "^ 
'•■1  .'*•>, 


*|? 


WJiJTE  FOJ^  PRICES, 

GIVING 
WEIGHT  OF  VEHICLE 


THE  HORSELESS  AGE 


...EVERY  WEDNESDAY... 


Devoted  to 

Motor 

Interests 
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NEW   YORK,   AUGUST   22,    1900 


Number  21 


THE  HORSELESS  AGE. 

E.  r.  l':tomVH>U.,  EltlTDK  AND  FHOFOlETUa. 


lfEBlCA>  TilACT  SOOETY  BUtl.litNIS,      -      1"'>0  NaSSAU  RtBEBT, 
XEW    YOKK. 


SUBWCPlPtios,  Fon  The  United  Stated  and  Canada^  f2.00 
a  year,  lii  ndvaficf-  For  all  foreign  countriea  included  In  the 
pi»Btul  Union,  la.OO. 

CoiiMUNiCATioNB.— The  EdItQr  wli:  be  pleased  to  receive 
communlcatloua  <ni  tratle  toplca  from  any  nuthentlc  eourte. 
'»  The  coirespomjent's  uavae  should  lu  all  cmmn  he  (flvcn  as 
all  evMence  ot  gaotl  taltU,  but  will  not  be  publlflhed  It  specially 

I^r  One  we#k'ft  notice  requSreil  Ttir  dlBcontlmianco  or 
ehangre  □(  advertlBemeatB. 

Tut  HoneELESH  Aoe,  ISO  Nuspau  Street,  New  York. 
Entered  a.(  the  New  York  poat  office  as  seeond-etaafl  matter. 

On  Aficount  of  the  excessive  dtseoants  charged  by  yew  York 
IrJtaks  an  aaiAll  checkfl  under  their  new  rute,  subacribera  are 
requested  to  remit  b^  Post  Office  or  B^prma  jaonejr  order  or 
M  1'.  draft. 


r 


IS  THB    FJRe-TUBH   CARRIAOE    BOILER 
DANQBROUS  ? 

TH&  cjit1ct«TUB  whiL'h  haT«  heeci  taaAe  In  Bogland  and 
oa  the  Coutineot  regardlog  the  de^lsti  and  £at«ty  of 
the  tmall  Bre-tube  bollere  Deed  In  et'eam  earrlafirm  on  tlie 
Staaley  llaea  do  not  Icnprefls  ue  as  beln^  very  wf-Hgbty,  Qn 
page  22  of  ouOaat  lasue  wai  quoted  the  opinion  expresaed  by 
Amed^  BolK^e  at  the  recent  AutoiDobile  Coufereea,  to  the  effect 
that  It  wBBlmpmdent  to  putaboller  of  thle  tclod  on  a  carriage 
on  account  of  the  rlBk  the  hser  ran  If  the  feed  did  not  act  pro- 
|>erljr^B  daiiger  alleged  to  be  enhanced  by  the  difficulty  at  keep- 
ing an  eye  on  the  water  gnufce,  Ab  it  is  on  account  of  the  sup- 
|Kmed  danger  from  low  water  that  hollers  ot  tlila  claaa  are  hot 
perniEtted  on  the  public  roads  la  France,  the  ohjection  calla  lor 
aeflDue  i-odbI  derail  on  even  If  It  doea  not  cotnmaad  aewut. 

Aba  matter  ol  fact,  It  laonly  a  queatloD  oF  money,  material 
and  dealtco  to  build  aay  eort  of  a  boiler  to  wUliBttind  any 
dven  conclitlond.  II  lor  whatever  reason  It  ]e  rteslrable  to  hove 
a  boiler  tliat  will  run  dry  without  exploding,  and  K  the  uet^d 
for  it  is  ancb  as  to  Juetily  the  coat  of  making  It,  there  la  no  rea- 


son |q  phyelce  or  englneeriiig  "iiy  U  uannot  be  done.  What 
makes  tlie  cylindrical  bollerw  of  the  ordinary  dealgns — Scotch, 
Laucaehlre,  etc, — no  d:aa£ercpii6,  in  the  event  of  low  water, 
Is  tbut  tbey  hare  crown  f^]ieet»  Or  fluca,  wkEch,  If  suffered  to 
become  red-hot,  wlEJ  collapse,  tearing  open  a  seam  and  cauaEng 
rupture  of  the  boiler.  The  water  te  not  ex|>ected  to  get  low  In 
ttaeae  boU&re.  and  no  provlHloa  (other tbaD safety  plnge)  1b made 
for  eucb  an  occurrence.  The  S'taaley  and  similar  bollera,  on 
the  other  band,  have  neither  ftuee  norcrumn  ebeets,  properly 
BO  called.  They  are  almple  cylinders,  witli  email  cubes  extend- 
ing Irom  end  to  end  and  expanded  Into  the  heada.  There  la, 
therefore,  nothing  to  collapw.  even  If  the  whole  boiler  were 
made  red-bot.  As  to  baratlngr,  the  expense  of  maklug  tbe 
factor  nf  safety  double  or  treble  vliat  It  la  In  larger  boilers  is  eo 
email  that  It  may  be  and  la  Ignored ;  and  tble  provides— not  eo 
DvocU  (or  ondue  pressures,  which  are  prevented  by  tbn  eaiety- 
voJve— but  lor  deterioration  in  service. 

Tbia,  ot  enuree^  la  not  to  say  that  the  Stanley  type  of  boiler 
can  be  ran  dry^  with  Impunity.  On  the  contrary,  it  le,  after 
aucb  an  experience.  If  not  actually  rained,  at  least  a  very  pro- 
mlslDg  candidate  for  the  hospital.  The  overheating  and  tbe 
unequal  expansion  thnsinduced  cause  the  tabes,  some  or  many 
of  them,  to  leak  at  the  '^nds.  This  relieves  tbe  pressure  and 
prevents  casualltlea,  but  It  pats  the  boiler  otit  of  service  till  the 
tubes  are  made  tight  once  more.  In  this  conoectlou  tbe  experi- 
ment made  a  few  montbq  ago,  by  the  makers  of  one  ot  these 
bojJerB.  la  worth  remembering.  They  put  a  boiler,  with  water 
In  it,  over  a  fire  in  an  excavation  In  the  ground.  All  valves 
were  cloKd, and  a  pipe  wasted  off  to  a  distance,  where  a  steam 
gauge  was  connected.  Tbe  presaure  shown  by  tbe  gauge  rose 
to  1,:J(>0  pounds,  at  which  It  stopped.  At  this  pressure  the 
joints  between  the  tnbes  and  the  sheets  began  to  open,  and  the 
ateatn  gradually  efacuped  till  the  water  was  exhausted. 

A  perbaps  more  Important  objection,  which  might  have  been 
ralaed  by  onr  European  critics,  1b  tbe  possibility  ol  deteriora- 
tion by  grooving,  pitting,  electrolytic  action  between  the  steel 
and  copper  where  two  metals  are  employed,  and  kindred 
altmentB,  common  enough  and  discoverable  by  lite|i«ctlan  ID 
large  boilers,  but  which  can  only  be  gueatied  at  in  tbe  small 
ones.  Very  likely  tbat  was  what  Sir  David  Salomoua  hud  In 
mind  when  he  objected  to  these  boilers  on  the  ground  that 
tbclr  InteHors  are  Inaccesslbie.  Grooving  might  take  place  at 
tb«  l>eud  where  the  tube  aheets  are  flanged,  if  the  bend  were 
made  too  sharp,  eepccinlly  If  copjjer  tubes  were  used  with  a 
steel  ahell;  or  It  might  concelvabljr  occur  at  the  longltudlDal 
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Vql  t>.  NO.  ai 


sltKhC  draft  [rum  ihv-  [jarltug  tine  out,  n«  cl«arl;  Bbuirn  Id  Pigft, 
''ii>  and  HI.  In  thi>  hr4ttixc  rtjd:  puttcm  un«^liiti[  the  crauk-pln 
lji-aiii«  is  made  eolld  w]th  tlie  [mttern,  and  tbe  ja«mleli-clp  In  tbia 
cad,  a,s  ftl9o  the  hole  In  tht-  wrist-plQ  en<l,  niiiBt  be  mndle 
enoaKh  smallvr  tban  the  c-rank-pln  aod  wrlst-plu,  reepectivety, 
tn  allow  at  tioring  tu  aim.  lo  the  Bte«]  rod,  allowance  dnat  1jh> 
ma(l«  In  the  doalgniiiK,  fur  the  bronse  huahlii^,  which  tieml  not 
be  over  i^-inuh  thick  lor  cDgliite  up  to  0  or  8  h,  p. 


f/ff.  Jl 


In  bath  torms  ot  rod  the  brasBes  are  iidjuetatile  for  wetir.  Ill 
thcwiiat-pln  end  this  1b  douD  bj  splitting  the  eaishiK.  after 
hdvlnff  drilled  noc)  tapped  the  \u.g  L  lor  a  tightetilD|$  act&w.  lu 
the  cranli  end,  the  iuuee  edgee  are  to  bi?  mllEed  or  plaqed  as 
shown  In  Fife.  32,  and  whea  adjuetment  fe  re«(aired,  by  sllj^htly 
tniDg  thi!'  edges  BB,  verj  floe  adjustment  may  t>e  had. 

Portliebud^  of  tlie  pattern  uHCfltuCT  oQo-ball  the  thlckbeee 
tbe  web  Ih  to  be.  AJark  upon  It  the  outline  of  the  rod  and  aaw 
out,  giving  the  nei;c8HHry  draft,  Mark  a  second  ODe  from  this 
and  saw  alao,  being  carefiit  to  give  it  draft  In  the  eame  relntlre 
direction  aa  tbe  first  half;  that  Is,  11  in  mnrktng  It  out  from  the 
Gnt  half,  tlielarger  sld^  or  the  aide  next  the  partlug-llne  Is  ueed 
as  the  guide,  then  the  marked  «ide  Qpon  the  second  hall  must 
be  made  tbe  larger  s]de  also.  It  la  advlitiLble  to  leave  Entoct 
the  fiArts  where  the  crank  and  wrlat-pln  easlngs  ara  to  go, 
until  these  caslngH  are  glued  Into  place  nnd  then  to  saw  oat  nil 
together,  which  inaurea  better  oUgnmeDt  and  a  smoother  cast- 
ing.  lielore  faattnlng  the  caslnga  to  the  body  plecea,  these 
latter  should  be  placed  together  In  position^  and  two  Jialr-lnc-h 
brad?  driven  Into  them  near  tho  enda  to  bald  tlt'em  whlEe  they 
an;  sandpapered,  the  eijgea  rounded,  and  the  holes  drilled 
cbrougb  one  and  into  the  other  for  the  reception  of  tbe  dowel- 
pina.  Tbe  ends  forming  the  caeloga  are  beat  turned  to  correct 
outfildedlmeaaloua,  and  after  gluing  In  tn  place,  tbe  bole«  and 
the  aemtclrelee  as  d^crtbed  wltb  the  compaBses  and  flawed. 


f/ff  J  J. 


nc.  SB. 
It  will  be  understood  tbat  tbe  crank.  «Dd  of  the  pattern  for 

the  ateel  rod  will  be  made  flat  as  ahtjwu,  and  of  the  same  sUe 
aud  outline  m*  ahnwu  In  l^'lg.  3fi  In  the  bottom  view  of  the 
base.  ICa  thk-knese  will  bo  governed  by  the  slie  of  the  motor, 
and  will  run  from  tV  ini^h  In  tbe  snittll  slxca  to  Vj  incb  or  % 
inch  In  larger  inotora, 

The  pattern  la  now  ready  for  tbe  lag  to  parry  tbe  stttd-bolt 
for  adjusting  the  wrlat-pln  braes,  and^  In  the  ca^e  of  the  bronxe 
rod,  the  lugetor  the  bolts  by  which  tbe  erank  brass  cap  l£ 
held  to  tbe  bnae,  Theec  luga  are  beat  formed  by  tumluK  pIcccH 
to  the  peqnlrwl  diameter  for  the  body  of  the  big  and  then  saw- 
ing lengthwise  from  the  I'l-ntre  a  piece  about  aa  Iblrk  an  the 
web  of  the  rnd.  The  two  iintskle  pieces  remalaing,  when  glued 
Into  pinci?  and  the  eilt^HH  irlnimed  and  snndpapeied,  will  tnrni 
the  required  body  through  wliUch  to  drill  iter  the  boltH  in  the 
(Inlahetl  rod.    The  pattern  for  the  cap,  tor  eHher  style  of  rod, 


may  Im  made  by  turning  a  piece  the  carreet  slue  and  ehape  for 
the  outside  of  the  cap,  allowing  A  Inch  in  length  over  tbe 
finished  length  fur  machining.  If  turned  tram  a  glued  piece 
as  for  a  split  pattern,  the  piece  may  now  be  split  and  tbe  seml- 
cJrele  either  enwed  out  or  worked  out  wlili  a  gouge,  the  Iiiatde 
diameter  being  about  14,  Incb  leaa  than  that  of  theeranlt-plb^to 
admit  of  boring  to  size.  Tbe  lugs  lur  tbe  cup  may  be  turned 
toaltewlth  alight  draft  in  their  length,  and  sawed  to  flt  The 
cap,  as  lu  Fig.  33.  II  the  bronxe  base  Is  to  h«  tia«4,  it  la  made 
in  the  same  manner  aa  the  cap,  except  tbat  the  part  constitut- 
ing the  baee  should  be  extended  straight  across  t>etween  the 
lugs  to  form  n  lienring  (or  tbe  flat  end  of  tbe  steel  rod. 

Wax  all  Bharp  corneTB«and  this  pattern  l»  ready  (or  the 
sb<^llac, 

I'ATTKHN    ron  THE  irUANIf   SHAFT. 

In  entering  upon  the  descrlptlonof  tbia  patterb,  it  Is  assumed 
tbat  the  mure  expenuU'e  hirged  shaft  la  to  be  dlHpcnaed  with, 
and  that  a  Steel  casting  la  to  be  employed.  It  la  now  poselble 
to  secure  excellent  caatlnga  In  hlgh-^rad«  eteel,  comparatlveiy 
free  from  blow-boles  or  aertoua  defects,  from  a  half  doaen  con- 
(*rna  dolsg  buslnefis  In  this  country.  The  writer  haa  experi- 
enced much  troublo^  howev^or,  la  securing  sound  castlsga  In 
which  light  and  heavy  parts  are  incloae  connection.  Thla  was 
very  noticeable  in  a  form  of  crank  ahaft,  which  was  tried,  hav- 
ing the  counter  weight  cast  with  the  BhalC.  The  round  por- 
tloDB  of  the  shaft,  cciiiUng  first,  would  draw  upon  the  still 
molteu  Interior  of  the  beavSer  portion,  and  a  large  and  danger- 
ous blnw-hole  Jn  the  latter  parts  was  tbe  result.  This  hole 
was  always  entirely  hidden,  and  was  dlarovercd  In  cutting  Into 
the  connter- weight  In  making  some  alteratlona.    SeveraJ  plans 
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were  tried  to  overcome  thle  difflcuUy.  and  the  beat  reeuHa  are 
now  aecured  by  casting  the  shaft  hollow,  aa  shown  in  sectioo 
In  Fig.  34.  A.  V4  Inch  core  is  sufficient  tor  several  aliea  of  shafts 
up  to  IVi-lnch  diameter.  Tbla  method  eeema  to  equflllKG  the 
cooUng  of  thecastlDg.  Corr-prlnta  for  the  body  of  tbe  shaft 
ahould  project  ifi  Inch  at  each  end,  and  should  rrosa  the  gap 
at  the  middle  of  the  pattern.  For  the  pin.  a  pn>iection  of  ^ 
or  %  Inch  at  each  end  la  sufflclent.  In  machining  auch  a  flhafr, 
the  writer  chucksonuend,  wltbtheopposlteondruniilngupon  a 
cone  center,  and  turns  a  narrow  circle  near  each  end  lot  a  bear- 
ing in  the  center*reat  of  tbe  lathe.  Each  end  la  then  bored  to 
as  small  else  as  wilt  bring  to  a  finlah«d  surlacet  and  to  a  dfptb 
of  about  1  or  IVi  inches,  and  pings  then  turned  upon  centers  to 
a  drive  fit  for  each  end.  The  ahalt  Is  then  flnlshed  like  any  solid 
shaft.  In  small  motors,  where  saving  of  weight  IB  very  dealra- 
blBi  thla  metbfid  baa  added  value. 

The  pattern  for  auch  a  shaft  will,  of  course,  be  a  apllt  pat* 
tern:  aud  two  pieces  uf  stutf  of  a  width  Vi  Inch  more  than  the 
diameter  of  tbe  flnlabed  patterri.  and  one-balf  of  this  thlckneaa 
should  bo  glued  together,  with  pa])er  between.  The  length 
should  be  3  Inches  more  than  tbatof  the  flnlabed  ahalt  without 
the  plugs.  Thla  block  La  now  to  he  turned  to  a  diameter  lij-lncb 
greater  than  that  ol  the  flnlehed  ahaft,  thus  allowing  ^i  Inch  of 
metal  tn  bo  removed  In  the  fiulBhlnif.  From  one  end,  after 
cutting  down  with  the  alight  dralt  neceasary,  tlie  print  should 
he  meaaured,  ■'^^Inch  long,  and  this  part  then  turned  to  '^  Inrh 
riinmetr^r.  From  this  shoulder  meaaurea.  diataTiceefiunI  to  AU 
in  Fig.  :)4,  plua  Vhlnch,  and  turn  the  print  for  tbe  crentre,  alao 
Vj-I'm-h  diameter  and  extending  a  distance  equal  to  CI>,  Fig.  S*. 
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Follow  the  BBEue  gpn>eral  direetioDB  (or  tbe  otber  rod  ot  the 
pattern  Including  the  core-print.  Sandpaper  and  remove  fratn 
tbe  iathe.,  Drill  the  ends  lor  dowel-pine  and  split  the  pattern. 
Tbe  partlng-liDe  of  tbis  pattern  Is  Bbown  at  xy  In  Fig.  ^5. 
Four  pl«eefl  of  tbeeAcne  abape  a&  shown  lb  Fig.  3ti  eboutd  now 
beanweUfor  the  cb^etH  ol  tbecraub,  The  diatance  AB  1^  tb« 
HUQie  as  tbe  throw  at  the  crank ,  or  e<iiial  to  i/^  the  stroke  of  the 
motor.  The  thickness  of  these  cheeks  should  be  such  IhBt  the 
crofiti  Btwtluti  ot  e4tb^r  complete  chi^ek  will  ill^htty  exceed  that 
of  tbe  body  of  the  shaft  after  deductln^p  the  area  of  (be  bollow 
ceutre.  The  width  ol  the  cheek,  the  other  factor  In  determining 
this  area,  will,  of  course  be  governed  by  the  tblcknesa  dieclded 
Upon,  The  writer  nmkeB  these  oheeka  [^  Inch  thick  wbf^n 
flnlebed,    with    good  results,    in   very    AoiaLi  motore.    These 

^cbeeka  tn<iy  be  left  without  draft  apon  ttie  sides,  provided 
extreme  t^atc  Is  used  En  gluing'  them  into  place,  to  get  no  nega- 

^  tive  or  bock  draft.  The  MmlclrcteB  are  to  be  of  the  eame 
diameter  at  the  core-prints,  and  extreme  cure  must  be  used  to 
insure  getting  tbem  exflctff  the  enme  distance  apart  liu  nil  fan 
pieces.    Hefore  pattlug  them  together,  the  plwe  for  the  cranks 

"k 


Tbia  Insures  a  straight  core  without  lap,  which  would  be 
almost  certain  to  be  present  If  made  in  a  single  half.  Sandpa- 
per the  inside  of  the  box  and  sbeilac. 

PATTERN  FOB  THE  rHANK-t»tBK. 

In  descrlblDg  this  pattern  tt  is  assumed  that  the  two  crank- 
disks  revolvitig  Inalde  the  crank-case  are^to  conetltate  the  flj-- 
wbeelB  for  the  motor.  Tlil«  m&tbod  ol  coofltructloD  poaeesBee 
many  valuable  featuree,  chief  among  wbleh  is  the  ability  to 
make  the  crank-shaft  of  one  piece  of  steel,  yet  keeping  the 
rapidly  moving  fly-whoelB  inside  the  fase^  where  they  require 
less  room  and  make  the  motor  practically  Belf-lubricating, 
throwing  the  oil  contained  In  the  case^lnto  everj'  crevice.  The 
uBiial  form  of  construction,  In  which  tliese  disks  constitute  the 
fly-wheels,  necesiiitntebi  a  built-up  abaft,  which,  in  the  opinion 
of  the  writer,  is  an  a  bo  nil  nation.  This  opinion  la  bOBcd  upon 
actual  oxperleciee  In  repairing  motors  using  this  style  of  ehalt. 

Tbf"  writer  has  employed  severill  methods  of  fastening  these 
disks  to  the  ebait,  lucliiding  key  ways  onat  In  lithe  crank  cheeks 
nnd  holes,  with  correcpondiDg  keyways  cured  in  the  diaks  to 
fit  over  tbeoheBka,  the  keyways  to  be  fllietl  wltb  melled  type 


FfD.35^ 


pi  a  should  be  turned,  with  Ite  consprlnts,  followitig  the  same 
general  dfreetlona  a«  for  the  shaft  portion.  The  enlarged  por- 
tion should  have  a  length  eqani  to  the  distance  EF.  Fig,  34, 
atid  ibe  prints  turned  to  eictend  through  the  cheeke  and  out  at 
either  aide,  say  Vj  Inch.  Now  lay  one-half  of  the  shaft  portion, 
preferably  the  halt  not  to  contain  the  dowel-pins,  upon  a 
plane  surface,  nod  glue  two  Of  the  ball  cbeek^  Into  place  upon 
the  shaft,  their  loner  side  abutting  squarely  against  the  ehuul- 
den  formed  by  the  core-print  In  the  centre.  Before  they  aet  In 
this  poeltlOD,gluethecrank-piD  portion,  or  one-half  of  tt,iatott8 
plac«,  and  If  the  work  has  been  carefully  done,  the  sides  of  the 
checks  will  be  at  exact  right  anglca  to  the  axis  of  the  shaft 
aad  the  axles  of  the  shaltand  pin  lyill  be  paralleL  Glue  the 
dowel-plns  into  the  other  half  of  the  shaft  aod  place  this  part 
Into  poeltlon  upon  the  first  half,  after  the  latter  hae  had  tlinu 
to  do'  thoroughly.  Glue  the  second  set  ol  cheeks  into  place,, 
belQg  guided  by  those  already  faatened.  and  glue  the  crank-plu 
Into  place.  While  the  patterulB  dryiag,  pieces  ahouEd  be  gottea 
out  for  the  bctarlng  collars  H,  Fig.  34.  Saw  a  block  from  %- 
Inch  fltnfT  to  a  diameter  slightly  iaexcees  of  the  Intended  dlame- 
ter  ol  these  collars.  Place  u  pun  a  screw-chuck  nad  turn  oO  the 
outside  face  slightly  convex,  to  allow  of  necessary  draft  Ln  the 
pattern.  Bore  out  the  Inside  for  a  abort  depth  to  tbc  same 
dJamater  as  the  fthaft  portion  upon  the  pattern.  Turn  the 
outside  to  the  site  and  aliape  re^iulred.  Sandpaper  and  cut  off 
a  thickness  e(iual  to  that  of  the  Qnlshed  collar  upon  the  metal 
shaft,  plUB  A  or  Vi  Inch  for  flnishlng.  It  should  be  stated  that 
(Jie  block  from  which  these  Collars  are  turned  UiuSt  hiare  the 
grain  running  at  right  angles  to  ttke  lathe  Splbdle.  After  turn* 
Ing  four  ot  these  cDllars,  split  them,  either  by  rawing  toa  line  or 
down  the  centre  with  a  sharp  knife.  ThehalTeaarenow  ready 
to  glue  into  place,  as  clearly  shown  In  Fig.  85.  Wax  oU  comers 
and  shellac. 

Should  a  core-box  be  necessary  for  the  long  core,  tlie  (luickeet 
way  to  get  it  out  is  to  bore  a  <^lnch  bole  lengthwise  through 
a  block  long  enough  (or  the  box,  and  saw  In  two  partfl  length- 
wise*  leaving  a  Uttlo  more  than  half  the  hole  in  one  piece.  Make 
two  plecei)  tike  this  and  pie [le  the  Inner  surfaces  down  exactly 
to  a  centre  line  deiicTibed  upon  the  ouetlde.  Clamp  the  two 
haivea  overn  Vy-lnch  steel  rod,  tolnaureallgnment.aud  bnrc  for 
two  or  ttiree  dowel-plnB,  which  should  be  a  fairly  tight  at. 
Saw  the  box  to  the  propi'r  iongth  nod  leave  the  ends  open. 
In  making  a  slender  cnre  of  ihla  length  it  Is  alwuyu  advisable 
to  makethecore-boxia  halves, as4lescrU>e<l,  and  dowettognher. 


metal,  whicli,  expanding  during  BolidlAcntlon,  holds  the  diake 
firmly  In  place.  Another  method  employed  was  to  c-aBt  rings 
to  be  fitted  over  Ibe  crank  cbeek,  which  In  this  cn»e  were 
cast  with  countorwelgbta  integral  with  ibem  and  with  tho 
shaft.  These  rings  wore  held  fn  place  by  mncblnc  screws.  Tlie 
method  now  employed  In  several  sizes  of  motore  built  by  the 
writer,  la  to  cast  regular  flywheels  having  a  very  light  web,  u 
hub  bored  to  fit  over  the  shaft,  and  as  heavy  a  ring  for  the 
rim  as  possible  or  deaErabte.  The  conn  ter  weights  are  cnat  into 
tbese  wheels  upon  the  side  opposite  the  pin.  The  hub  need  be 
only  long  enough  to  prevent  the  disk  from  springing  when 
being  fastentHl  In  place.  Tbia  form  of  disk  Ea  fastened  to  the 
shaft  by  one  machine  screw,  but  all  strain  Induced  by  rentrlfu- 
gal  force  or  inertia  when  rnnntug  la  borne  by  a  small  key  cost 
upon  the  end  of  each  crank  cheek  and  Utting  a  slat  of  similar 
size  and  shape  cast  In  the  disk,  to  be  Atted  tu  place  by  slightly 
filing.  The  machine  screw  aim  ply  prevents  thediak  (rom  work- 
ing loose  and  has  no  strain  upon  It  whatever. 

In  making  the  pattern  for  this  style  of  disk,  segments  should 
be  built  up  and  glued  in  a  sirallnr  miauner  to  that  deacrlbed  for 
tbe  piston-iring  pattern.  There  sboald  lie  either  one  or  three  or 
more  layers  of  theee  segments  in  all  such  patterns.  Twoluyers 
have  a  tendency  to  buckle  or  warp.  Allfulnts  should  be  br>i>ken 
or  alternated,  aa  described  for  the  plston-rlng  pattern. 


The  web  in  disks  for  a  small  motor  need  be  only  i^-lnch  tblckj 
auO  the  weight  ol  the  rims  u  nd  countcrwelghta  muBt  be  deter 
mined  by  experiment.  Having  determbivd  the  diameter  ot  the 
diBks,  saw  from  i/^-inch  stnlXa  circle  of  V4-lnch  larger  diameter. 

Saw  one  segment  for  a  template,  from  which  to  draw  the 
otliTS.  Six  of  these  segments  should  be  sawed  from  Verloch 
stuO,  to  go  Upon  one  side  of  the  disk  fur  a  ^'  facing  strip,**  iii  be 
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raced  true  jn  muclitnlJiiS  the  t-HHtirij?.  TJie  bnliince  of  the  ftPg- 
meata  tor  the  rim  may  be  sawed  rrum%nr  ^  1ncliBtun,a.Dd  n^t^ 
to  be  *f]iie.t  to  the  oppoBjte  lEde  aftpr  fittiiiic  iind  naMEoff,  as 
in  tbe  pljitoi)  ring  pattern.  The  huh  may  ciinftlat  of  a  lAchig 
piece  upon  one  sMe^aad  a  block, Bawed  iFirger  than  Lht!  BuIkIiimI 
pattern,  upon  thp  other.  Thia  pattero  ahouid  be  mounted 
tipoii  a  Bcnew  chuck  If  poaaible,  but  may  be  Tastened  to  a  wood 
race  ptate.  a«  described  Tor  the  be  d.  If  BDch  a  chuck  le  not  at 
hand.  After  turnluK  the  rtm  aad  one  side,  the  pieces  eboald 
be  nioiiuted  with  tbe  otber  side  out  au4l  that  turned  alflo.  A 
Kreea-gaud  fore  to  farm  n  hole  In  tbo  hub  Vs-lnch  lean  In  rillame- 
tor  than  the  flnlBbel  Bhallt  diameter  iH  better  than  a  dry-sand 
core  requEKo^  prtuts. 


The  hole  for  this  core  Is  b^t  sawed  upon  tbe  scroH  6aw,  and 
Eibould  be  tflven  Blight  drafi:  In  a  direction  with  r^3&tlon  to  the 
draft  In  the  balanitp  nt  (lie  pattern,  as  ebown  In  KIk.  37.  In 
this  figure  C  sbowB  tbo  conn ter weight.  Tbie  should  not  bo 
glued  Into  place,  but  held  by  a  slugle  anmll  Bt-rew.  Thie  la  nd- 
vliable,  becnuae.lu  tbecouree  ofexperliui'ullnjjf,  varloiiBu-el^bts 
will  be  lounij  nec'eMtiry  to  edect  a  practical  batauee  of  ntovlni; 
parte,  and  by  removing  this  pnrt  of  tbe  puttern  other  eltca  nr 
iBhapee  may  be  readily  Biibatltuted  In  tbe  new  raetinK.  A  vnlq- 
able  point  to  remember,  whicli  la  eDiphaBlzud  In  tbia  pattern, 
Is  thdt,  bl  all  patterns  nut  epllt  pattertia,  draft  En  the  diffen-^ot 
parta  should  be  BO  f;lFi;a  that  tbe  s[d«  havloi^  the  moat  dldl- 
ciilt  parts,  the  deepest  pLutee  atid  ehiiriH'at  cornerai  may  be  re- 
moved froui  the  sand  by  rapplni;  tb**  pattern  and  drawhip, 
and  the  aid*  from  wblcb  tbo  saml  m J&t  be  lifted,  as  It  Is  tcrined, 
should  be  the  Bhallo wer  aCde.  w  hlch  will  oTler  leae  realstauce  to 
tbeaanil  In  rcmavln^.  Xieo,  »o  fnr  as  posalbt^,  ^l|  partQ  Upon 
iin«4lde  ul  the  pattern  Bbuubl  be  gilveu  draft  Inclialng  away 
from  a  pcrpendk'ular  to  tbe  parting  line.  This  laBbownclearly 
la  FJg.  87.  TbLj}  laullltatea  moldlh!?,  and  better  prlc:e«  may 
generally  be  aecnred  upon  cflHtlnga  from  p«tt*rniB  In  whkh  tbJB 
poiot  has  hp«a  remembered  !□  thei  pattern  for  the  crank  caee , 
dejcrlptlon  of  which  followa,  this  nile  can  not  well  be  followed. 


nOTOR  VEHICLES   IN   PUEBLO. 

A  Dress  report  from  rueblo.Cal.,Bay8  that  Steams  &  nogere. 
owners  of  the  Iron  City  machine  aho|i&,  have  ordered  a  lorj^e 
pflBHeuger  automobile— one  that  will  carry  about  twenty-flvo 
{>eap]e,  for  the  purpoae  of  carrying  tbeir  men  to  and  from  thoir 
work.  The*' auto"  will  call  each  morDliiet  between  H  and  T 
o'clock,  at  given  pulntB  In  tb^  city  for  the  purpoBB  of  plcklnj;  up 
aad  carryiag  to  the  worka  th<^  empluy««a  of  tbe  B]io|)a.  Tbia 
Action,  It  la  uuderdtQod,  has  befu  made  (lecesanry,  becnuae  of 
the  fact  that  there  le  an  Btreet  car  line  auy  uearer  ihao  24tb 
street.  In  tbe  evening  the  "auto"  will  take  the  workmen  to 
the  pnlnte  at  which  they  are  gathered  ia  the  morning,  or,  if 
poaaible,  to  their  bomeB, 

The  Klvertrlow  Deoietery  Aaaocliition.  the  ownera  ul  tbe  Clark 
well,  and  aereral  other  parties  who  have  Intereflte.  In  various 
parts  of  tbe  cUy  nut  reached  by  tbe  street  care,ure  rejtorted  to 
be  perft^ctlng  plane  to  OTgaulKe  au  automobile  company  for 
Pueblo.  They  propose  tn  organise  a  company  with  a  cupltul 
of  ♦25,000.  

Morrlstown,  N.  J.,  has  adopted  an  ordinance  which  provided 
that  no  eonveyance  "ilrlvBii  or  prnpellet]  by  power"  shall  tw 
run  In  any  o(  the  Btreeta  of  the  trjwn  at  a  wpeo*!  greater  than 
eight  miles  ad  hour,  and  that  all  atic-b  vchlclofl  ehaM  beei^ufpped 
with  lights  that  can  be  sti'ij  lOO  ynrds  away  at  night,  and 
with  bella  "  which,  wheuruuz,  may  he  heard  ino  feet  distant." 
The  penalty  for  each  and  every  vlotntlon  of  any  of  the  sections 
ol  the  meaaare  Is  to  be  a  fine  nf  flu. 
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A  5TEAM  CARRIAOB  DEVOTEE. 

Natick,  Mass.,  Auc>  12. 
/editor  JiORekl.btiA   Achl: 

1  have  noticed  from  time  to  time  letters  la  The  Hobselehs 
Aoc  relative  to  steam  carrjages,  I  have  read  these  over  with 
lntereHt,aud  it  la  poasible  tbat  my  ex[>erleiice  may  also  Interest 
tbe  readers  of  Thb  HoriKFi,KH«  Aob. 

lam  a  physician  and  have  used  a  Locomobile  fur  about 
eleven  months.  It  was  one  of  the  tirst  ones  turned  out,  btit 
has  nevertbelpHJ!  done  very  excefleat  Service.  I  have  covered 
altogether  over  XO,OOI)  mll^?H,  and  the  carriage  ia  as  good  as 
new.  In  fact,  It  seems  to  Improve  with  age.  Slight  repairs  are. 
ot  course,  necessary  from  time  to  time,  but  my  total  expenre 
to  date  has  been  but  $50.  Even  the  llrea,  which  are  ^mall 
two-toch  pneumntlCH.  are  atlil  fn  good  condition  and  have  yet 
a  loni$  life  before  tbem.  Tbt  locomobile  waa  uscil  tbrougbcot 
the  winter  In  nil  kinds  ol  weather, and  bi  ray  prafcsslonal  buel- 
nesa  I  Und  no  trouble  in  operating  the  carriage  over  bdow  and 
njud.and,  by  winding  the  pipes  properly,  have  do  difficulty 
wltb  rret'Bing. 

Hlnce  T  have  received  the  locimoblle  I  have  found  It  a  moBt 
practical  vebicle,  and  bave  traveled  throughout  all  the  raonn- 
taluous  and  sandy  roads  En  MaHsartiUBetts*  Connecticut  and 
Rhode  Island.  My  last  trip  was  from  Boaton  to  Xew  York,  by 
way  of  Sprlogfleld.  Hartford  and  Bridgeport,  and  retiir&lng 
by  way  of  New  London  and  Providence,  Though  tbe  roads 
were  Bandy,  it  was  accomplished  without  a  mlabap  of  auy 
kind. 

Tbe  difficulty  iu  moBt  caaea  with  ateam  carriages  Is  due  to 
the  carelesenesa  of  tfaose  who  bave  ii>eeD  ninning  tbem,  end  not 
to  the  fault  of  tbe  carriage.  I  do  not  pretend  to  be  an  expert 
operator,  nor  rjo  I  thluk  1  have  run  the  machine  In  any  quuBnal 
manner,  but  1  think  tbat  with  regular  insivectlou  and  careful 
operutiDD,  tbe  steam  carriage  would  give  tbe  be^t  reralts  for  a 
phyelclQU'e  use,  particularly  In  localltieo  where  roads  are  bad 
and  billy.  A,  FaANcaa  Stort.  M.D. 


AN  ENGLISH  OPINION  ON  DESIGN. 

AugUBt  0th,  1900. 
k'dltor  HOBSi:l,EBa  AOE: 

I  bave  read  your  article  In  yourlKueof  tbe  Idtb.  in  reference 
to  tbe  form  automobiles  will  and  should  take,  and  It  certainly 
Bocmfi  to  me  that  you  exactly  bit  the  nail  on  the  head. 

JuHt  at  the  game  time  I  enclose  you  an  llluBtrattoQ  of  tbe 
new  IG  b.  p. ''  Napier^'  car,  in  wbicb  I  am  iutereBteO,  which  I 
tbink  you  will  seerdtber  carries  out  many  of  your  Buggosttont. 

I  bave  personally  tried  nearly  every  type  of  automobile,  with 
tlio  engines  set  In  nil  klndft  of  positions,  and  I  have  come  to  tbe 
conclnslott  that  ordinary  engines  set  In  tbe  front  of  tbe  car  be- 
hind the  front  axle  gIro&  one  tbe  most  eonventetit  place  for 
them.  In  front  of  tbe  engine  ItaclT  one  has  tiie  radiators,  tbeu, 
juBt  under  the  dash  board,  comes  tbe  Uy  wheel,  liebind  thli 
comet  One's  arrangement  of  gearing,  then  comes  the  cross-abaft 
witb  tbe  chain  wheels  un  It,  and  then^  away  at  tbe  baclt,  tlie 
back  wiieela. 

The  result  of  tbia  is  tbat,  wbllat  yon  have  a  very  expensive 
tyjje  of  car  to  manufacture,  you  have  an  exeeedlDgly  effective 
one;  everything  |h  absolutely  aealed  against  dirt  or  wet,  and 
It  makes  DO  difference  bow  Bltby  the  roads  are,  yoo  iiaa  mn 
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linur  after  hour  (vltliout  belog  atTecled  In  tbe  allgbteet.  As 
ne^arl;  as  possible  the  car  balaaces  absolutely  between  tbe  cvn^ 
terB  fit  the  two  whe«lA,  and  tbe  Blie  of  tbe  n'^beela  are  36  IscUes 
back.  HDd  33  JDciite  rront. 

We  are  building  uome  50-h,  y.  cam  for  the  Rorclon-Beonett 
Race  for  next  jear,  and  oa  tboee  we  anticipate  making  all  four 
wbeelH  of  th«  aamp  altea.  We  hare  made  tb>e  Bligbtlj  smaller 
froDt  wheels  lu  tbe  preseat  ears  lu  deferencH  tu  public  Dphiluti, 
and  DQt  becauee  we  believe  tbat  It  la  either  better  or  even  bh 
good  aa  fourequBl-elxed  wb«ele. 

To  tfaelPlated  eyetbla  lon^,  low  tjrpeot  carriage  In  couBldeml 
bpaatlful.  and  uodoubtedly  tbat  wblcb  Is  correct  must  be'  con- 
sidered at^btly  for  the  obfect  It  bae  Id  view. 

S.  F.  Edge. 

|The  machine  referred  to  by  Mr.  BJge  Ib  the  nt^w  lO-b.  p, 
Nnpler,  which  we  helleva  it  the  moat  powerful  racer  jet  built 
Iti  ICn^labct.  It  la  on  the  ^oncral  Panbard  linos,  hut  with 
DumernuH  modillcatlona  of  detail.  It  baa  a  qaadruple  cylinder, 
4  X  iMnch  motor,  with  tbe  cyllndere  vertical  acrl  ranged  lo  a 
tor^aiid-art  MDe.  The  uticblse  was  entered  In  the  Parls- 
Toulouae-Parig  race,  but  unfortunatelj?  the  electric  ij^nltlon 
got  out  of  ordEhr,  and  tube  IgnUlonaBan  alCerTiato  had  not 
beeu  Btted.— Ed,] 


MOTOR  DELIVERIES  IN    DETROIT. 

The  Autoiuobtle  Rapid  Deliver^  Co.,  tbe  flrat  of  its  kind  In 
^Detroit,  has  been  orgaiiE£L>d  and  tncorporated  with  a  capital 
DT  ¥35,000,  witb  V'^fSOO  puld  lu.  The  luvorpurators  are  John 
'  W.  Ouodaoii,  preeideul:  Robert  Parker,  Beerctary;  Hamilton 
O.  DavlHe  gpueral  manaKier;  end  F.  A.  Updfke,  general  superin- 
teudejit.  It  iB  the  purpciae  of  the?  coRipauif  to  carry  ou  uiily  a 
paruel  dellvt-ry  eyeteoQ  with  a  view  or  begluTilng  a  pasBeoger 
service  later  on.  Six  automobiles  have  beeu  ptircbaued  frutn 
W.  E,  Mstxjcer,  Later  on  an  electrk  macblne,  with  a  capacity 
of  ulue  pasaeDt^era.  lor  tally-bci  ridee,  wiJI  be  put  IntoaerTlce. 
Permanent  office*  bare  n«)t  yet  been  selected. 


AN   AUTOnOBILE   FOR  $1.88. 

AccordlnK:   to    the  Motot-Car  Jout-rinl,  a   raotoriJHt   numed 

Martin  Thicker  not  long  ago  aent  hla  machine  to  an  untimely 

end  by  too  great  an  effort  to  be  obliging.  He  waa  taking  a  run 

Ir'Un  Harrogate  to  Leeds,  when  hp  put  the  brakes  hard  on  to 

I  accommodate  the  driver  of  two    r**tl¥e  horaeH.      The  wheela 

Ijikldded^  and  the  vehicle  roUed  Into  the  ditch,     Thets  the  gaao- 

rllne  caught  ftre,  and  In  a  very  few  minutes  a  handsome  Daltn- 

]er+  which  cost  over  ^3,000,  woe  reduced   to  twisted  Ironwork 

and  charcoal.   It  la  atated  that  Initnedlately  the  Hameii  abowed 

themselves,  Mr,  Hucker,  who  cnuld  foresee  the  end,  aekerl  for  a 

bid  lor  the  machine  as  It  etood  from  a  party  of  tourlstH  from 

da.  A  (general  dealer  offered  7b.  fid.  The  offer  wae  accepted, 

ad  Mr.  Rucker  returned  with  three  half-crowna  Inatead  of  the 

Dwerful  uinchine  In  which  be?  had  Ret  out.    The  genera]  dealer 

Day  be  said  to  have  ^ot  ample  value  for  hie  money,  for  the 

engine  could  not  be  KreulJ.v  Impaired  by  the  Are,  and  wEll  no 

doubt  eventUHlly  be  Incorporated  in  Home  other  car. 


The  de  DIon-Bonton  "  Uotorette"  Co.,  of  Brooklyn,  N.  Y.. 
have  secured  C.  G.  Wridgway,,  the  well-knowu  English  auto- 
moblUat,  aa  their  traveling  repreeentatlve.  Mr.  Wridgway  will 
prceently  start  from  Albany  and  make  a  trip  through  tbe 
Uohawk  Valley,  visiting  Troy.  Hcheaectady.  Utica,  Syracuse, 
Rochester,  Hoffdlo,  Dutiklrk,  Erie  and  Cleveland.  From  there 
be  will  go  down  through  tbecarrlajse  district  of  Ohio,  and  then 
either  on  to  Chicago  or  back  tlirough  Pennsylvania.  The 
"  Motorette'- Co.  deslrea  that  auy  munufacturere  along  the 
above  route  who  would  lilte  to  eee  the  conipany'a  vehicles 
would  cLimmublcate  with  them,  and  they  will  theu  arrange  to 
have  Mr.  Wridgway  call  on  them. 


THE  CREST  SINGLE  CYLINDER  MOTOR. 

Tbe  Great  Mfg.  Co.,  of  Carubrldgeport,  MttBB.,  whoae  "Du- 
plex:" motor  la  already  well  known,  have  recently  brou^bl  out 
a  new  type  of  Bingle  cylinder  motor,  rated  at  2^  b.  p.,  lor  trlcy- 
claa  and  qiii»drlcyciee.  Like  all  tbe  motors  made  by  thia  eom- 
paDy»  It  la  of  the  alr.eoo]ed  type,  and  contains.  Its  makers  tell 
UB,  several  special  featureei  coiitrolleil  by  tbem. 

The  beads,  cylinders,  crank-casee,  platona  and  rings  are 
atated  to  be  cast  from  steel  for  the  greatest  posaJble  strength 
and  lightness.  The  cyllndera  are  bored,  ground,  and  atter^ 
wards  tapt^^d.  The  plBtona  and  rings  are  ground,  and  the 
hardenetl  steel  crank  pina  and  ahafta  are  brought  to  aUe  Id  the 
aajne  manner.  The  counet^ting  rods  are  drop-forged  from  tool 
Hteel,  and  the  bearEng»  are  of  nickel  bronse.  The  (lywheela, 
wbJch  are  Enalde  tbe  crank-case,  and  constitute  nearly  half  the 
weight  ol  the  motor,  are  the  only  raat  Iron  parts. 


^E^ 


The  diapoaltloo  of  the  ribs  will  be  rotlced.  The  CraatCo, 
claim  that  by  thla  arrangment  tbey  are  able  to  make  tbe 
diameter  and  atroke  from  four  to  eight  mm.  larger  than  ttiOfle 
of  the  largest  alr-cooted  motors  used  abroad,  and  yet  have  the 
motor  run  cOOl  under  all  conditloua  of  service.  By  aptlttlDg 
the  crnak-caoe  borlxontnlily  Insteadjof  vertically,  the  abaft,  fly- 
wbeels,  rod  and  piston  can  be  at  once  removed  for  inspectloti, 
without  taking  down  any  of  the  piping.  Tbe  sparking  device 
baa  Aelfcleaningcontacts  and  adjustable  lead,  and  Is  so  arranged 
that  the  motor  always  starts  with  tbe  eparker  set  for  slow 
speed.  No  rellt-fcock  Is  used,  the  exhaust  valve  being  IHted  In- 
stead, and  one  handle  cobtrola  both  this  appliance  (when 
starting)  and  the  eubsetpieut  lead  of  the  IgoltEon. 

The  elbow  by  which  the  mixture  la  led  to  the  Inlet  valve  Is 
made  ao  as  to  swivel  to  suit  the  pipe  connections.  It  hasa 
spring' do  Bed  relief  cap  or  valve,  which  opens  to  the  air  tn  case 
of  back  eiploalons.  This  cap  can  be  removed  by  the  flngets, 
allotrlug  the  uaer  to  start  a  sticking  valve  without  removluK 
It  trocn  the  motor. 

As  aspeclul  feature,  the  Creat  Co.  wllirtimlBta.attberei|ii»tor 
any  purchaser  of  this  motor  who  wishes  to  build  a  motor  tri- 
cycle, a  complete  set  of  fuU-sLce  working  drawings,  with  all 
dlmenalonB,  made  from  one  of  the  latest  ty[>efl  ol  French  motor 
trlry<-lee.  Tlie  Crest  Co.  do  nut  build  automobiles  thern»elves, 
confluIiiK  their  utteiitlon  to  the  motors,  but  they  make  this 
offer  to  Interest  the  suiall  bicycte  concerns  lu  mechanical  pro- 
polelou.  

The  Chicago  /n/er-ifVetfn  aaya  that  a  letter  from  the  Comte 
de  Dlou  states  that  the  luternutloual  meet  at  Clilcago  Is  receiv- 
ing ta  neb  consideration  by  members  of  thatolnb.  and  that 
many  are  arranging  tbelraffntrs  to  be  preaent  ou  this  occasion. 
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A«  regarded  tlie  en^Snea,  tbey  could  not  hove  one  tjpe  tot  all 
kinds  or  vehldeti.  He  (M.  Boll^}  said  that  th«  bwt  work 
could  be  (luDe  wlLlt  an  unglne  ruDultiK  up  to  GOO  revoloUons  a 
mlDQte,  and  witb  a  llueAr  pJstou  speed  of  tUroe  mctive  a  b(m^- 
ond.  Tliere  BhoQld  be  two  cfllDdere,  a  pertGctequillbrluni  of 
the  moving  parta,  all  the  parte  accesftible  and  eoflHy  takeu  to 
plecM,  a  rigid  underframe,  automatk-  luhrlcatloo,  crunks 
TFortlns  In  oil  haibe.aud  a  elmplearran^mentor  TalveHallow- 
fnff  a  varEablv  expanalon  and  lustdutaDeoitH  reTeralug.  An 
engine  of  thia  kind  developlDg  2fi  liorsp-power  would  weigh 
aeo  kJloRs,  (573  poadde).  It  woiilij  be  preferable  to  employ 
tbe  compound  Ayutetii,  wkb  the  poBBlbllitj*  of  lotroduoltiK  Uvo 
steam  iJito  tbe  low-prtssure  ojliuder  for  any  epei-lal  effort. 
Two  corapoTind  couples,  arraoKed  tnodoni  tnahloD.  would  not 
complicate  the  Diechnnlsm  to  any  exteot,  and  would  certainly 
bean  advantave  la  powerTuI  cars.  It  was  difficult  to  get  at 
tbe  average  weight  uf  au  i^nginp  per  horw  power,  aa  the  Infor- 
mation furnisbed  by  the  makers  theniaelvea  varied  conelders' 
biyt  but  be  tbouKbt  that  by  the  employment  of  wrought  Ht>eel 
they  could  get  a  motor  froin  fifteen  to  twenty  Laratvpower,  all 
complete,  weighing  from  twelve  to  Qfteea  klloga.  per,  horse- 
power. Tbe  lubrication  of  the  platon  and  valvee,  by  tbe  Intro- 
duction of  oil  luto  the  afcenm  pipes,  gave  good  reaiilis,  nnd  the 
ConBolln  fti-flteoi  of  lubrication  waa  recommeDdod.  Th*  em- 
ployment  ot  atm4>|:pherlc  condenaera  was  certainly  good  for 
flaab  bDllflra,  but  It  was  not  so  convenient  for  other  eyatema, 
where  the  oily  matter  carried  by  the  water  soon  ctogKed  up 
the  motor.  The  arruugementa  for  rendering  tbe  exhaust  inriBl- 
ble  were  baaed  upon  tbe  drying:  ot  the  steam  by  tl^^  aaper- 
heaten.  and  good  results  were  also  obtained  by  allowing  the 
ateum  to  escape  through  little  oriacea  colled  round  tbe  base  of 
tbe  chimney,  Tbe  steam  being  thus  divided,  very  Qnely  came 
Into  thorough  contact  with  tbe  hot  gnaes,  and  was  dried  to 
SQcb  an  extent  as  to  become  inrlalble. 

In  bifl  lotereatlojc  paper  on  "Explosloa  Motors,"  M.  G, 
Foreatler  dealt  wltlv  tbe  pHhclpIpflof  the  gasoline  motor  froin  a 
general  point  of  view,  and  contented  himself  with  eummarls- 
lug  the  argumentB  For  and  agaJust  the  varloua  eystems,  wl  tb- 
out  expreeslog  a  deQnlta  opinion  upon  any  of  them.  He  seemed 
to  be  by  no  means  cotiTinced  of  the  superiority  ot  electrical 
over  Incandeownt  tut]e  Ignition,  though  It  had  tbe  advantage 
ol  allowing  the  power  of  the  motor  to  be  varied  wItbiD  certain 
llmltB. 

U.  Armeaxaud  wanted  to  know  why  more  attention  had  not 
been  ^veu  la  the  paper  to  carbonic  ac^ld  motors,  and  M.  Fores- 
tier  replied  that  If  be  bad  u^lected  the  matter  II  wa^  because 
nothing  had  been  done  In  compressed  and  liquid  gas  motors. 
This  reply  did  not  Aatisly  M.  Armengaud,  who  remarked  that 
carbonic  Bf  Id  motora  liad  given  good  reaults,  and  be  believed 
that  If  Inventors  would  try  to  perfect  a  motor  lu  which  the 
gaa  and  air  were  Introduced  la  smalt  quantltlea  tbej  would  do 
away  with  vibration,  to  1870  be  had  some  experience  with  a 
motor  of  thla  kind  Invented  by  ZUr.SlDion,  of  Manehester, 
which  worked  very  satisfactorily,  and  he  was  Burprised  that 
Dothlng  had  been  dun«  with  it.  He  thought  that  more  atten- 
tion shonld  be  gtvea  to  tbls  matter  and  also  to  the  rotary 
engine.  As  n  patent  agent.  M.  Armcngand  has  bis  owu  views 
of  the  rotary  motor,  aiid  M.  Forostter,  being  a  practical  engin- 
eer, holds  other  opinions.  He  said  that  only  a  few  days  pre- 
vlonftly  a  man  bad  brnught  him  a  rotary  motor,  and  he  liad 
told  tbeloveutor  to  apply  It  to  dyuamoa,  (or  no  aatisfaciory 


reduction  gear  had  yet  been  devised  to  allow  of  Lta  being  applied 
to  autocars. 

Tola  retereoce  to  carbonic  add  gaa  reminded  M.  Chauvcau  of 
a  new  steam  engine  working  In  connection  with  Uquiil  gas, 
which  bad  recently  Ikcd  laveoted,  und  bad  gone  through  arime 
very  Bucceaalul  triaia.  He  did  not  give  any  detalla  of  the  sys- 
tem, but  as  he  spoke  of  the  neceaeity  of  locreaslnR  tbe  admis- 
sion of  oil  when  extra  power  was  needed  for  asceuding  ^radl- 
entB,  It  Is  to  be  presumed  that  the  boiler  Is  ol  tbe  dash  typi^. 
So  far  as  could  be  gathf^rpd,  the  oil  was  always  admitted  In 
the  Bame  quantity,  |ust  aulflclent  to  raise  enough  steam  to 
allow  of  tbe  car  mnning  over  ordinary  undulating  roads,  but 
when  a  gradient  had  to  be  taken  the  carbonic  acid  gas  was 
delivered  from  a  reaerpolr  at  a  pressure  of  from  (orty  to  fifty 
klloga.  When  the  car  stopped  t}t«re  was  DO  pressure  In  tbe 
boiler,  and  In  starting  It  was  only  neceaeery  to  operate  a  vulve 
AdmltUaH  the  carbonic  add  gas.  The  flret  two  or  three  plS' 
tnti  strokes  were  given  with  the  gas,  water  wae  then  Injected, 
and  steam  was  produce'd  Inatantaneously.  It  was  unfortu- 
nately ImpoBBlble  to  get  a  clear  Idea  of  the  syetem  from  M. 
Chauveau'a  deacriptlon,  though  be  seemed  to  have  the  greatest 
faith  In  Its  value,  ite  could  not  give  \f.  ForesDer  any  lnlor> 
matloiii  aho^t  the  weight  of  the  proptlUng  mecbnnlam.  as  It 
hud  merely  been  tried  with  a  view  of  seeing  whether  It  would 
work  properly. and  no  account  had  beMfl  taken  of  the  consump- 
tion nnd  other  factors.  M.  Chauveau  then  dealt  with  the 
respective  advantages  ol  electrlcol  and  Incandcflcent  tube  fgnl' 
tlon.  He  did  not  think  that  electricity  was  ao  elTlclent  as  the 
tube,  nnd  besought  to  prove  this  by  means  ol  diagrams,  whirb 
he  said  showed  that  tbe  electric  apark  did  not  reeult  in  sucb 
complete  combustion  as  the  tube.  For  Instance,  tbe  electric 
spark  could  only  ignite*  say,  three  or  fonr  molcculea,  and  these 
communicated  Ignition  to  tbe  rest  of  the  mass, so  that  It  could 
only  be  done  progressively,  whereCLS  tbe  tube,  lielng  surrounded 
by  a  gas,lnetantly  Ignited  a  considerable  number  of  molecules. 

The  arguments  of  M.  Chauveau  were  taken  up  by  Comte 
deChoaaeloup  Laubat^  who  believed  that  there  was  a  great 
disadvantage  In  employing  curbontc  acid  gas,  because  tt  was 
not  always  possible  to  get  supplies  of  gas  away  from  the  big 
centers.  He  alluded  to  a  aysbem  In  which  the  Inventor  em- 
ployed liquid  ammonia,  in  which  the  novelty  was  theutllfxa- 
tlon  ol  the  caloric  propertEes  lor  wannlDg  the  reacrvolr  con- 
taining the  liquid  ammonia.  After  the  expansion  in  the  cylin- 
der the  ammonia  waa  dissolved  In  water,  and  this  developed  a 
number  of  calorics  which  were  used  to  raise  tbe  temperatare  of 
the  reservoir.  A  little  engine  of  thJa  type  had  been  at  work, 
but  he  did  not  know  whether  It  had  t>ecome  a  practical  sacccas. 
One  member  remarked  that  It  was  tbe  Foumler  engine,  and 
another  aald  that  M.  Tattler  bad  bunt  a  similar  motor  ten 
years  ago,  while  several  systems  were  enumerated  which 
showed  that  the  liquid  ammonia  motor  had  received  a  loir 
amount  of  attention  from  Inventors.  Comte  de  Cbaaeeloap 
Laubat  did  not  see  why  the  rotary  motor  oF  the  L^va)  type 
con  Id  not  be  used  on  road  carriages,  though  not,  perhaps.  In  the 
present  State,  The  difficulty  lay  In  the  high  temperatore  and 
great  speed.  High  &pv>ed  meant  great  apeclflc  power,  and  thi* 
was  that  they  were  looting  for  lb  motor  vehicles.  Of  conrve. 
In  ape-nkln^  ot  tbe  high  speed  of  the  ateam  turbine,  Comte  de 
Chnsseloup  Laubat  raised  a  difficulty,  which  at  present  seems 
almost  Insuperable,  but  he  aevertbeiesji  aald  that  It  was  worth 
while  carrying  ontexperimenta.  With  re«peet  to  electrical  anti 
tube  Ignition,  he  would  not  say  that  Lu  theory  electricity  was 
more  etacient,  but  agoltist  this  must  be  set  ott  tbe  lact  that  it 
was  more  easily  regulnted.  With  electrical  Ignition  they  weiv 
nure  that  tbe  firing  la  the  four  cylinders  took  place  absolutely 
Attiiesanie  moment,  but  with  the  tube  this  was  much  more 
difficult,  and,  In  (act,  In  a  (ourH^yllnder  motor  It  coald  neve 
be  properly  regulated.  At  the  aame  time  he  thouKht  It  qnlte 
possible  that  they  could  hnve  variable  ignition  with  iucondes- 
rPTit  tufies.  which  conid  be  bo  placed  as  to  be  eaeily  ailjustahte. 
The  varlullou  would  not  be  mach,  but  still  It  woufd  beappre- 
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d(ib1«.  Another  tbiog  thAt  thej  conld  not  nverlpoli  wbb  that 
electrical  IgnLtlO'D  took  place  Id  tbe  mass  of  j^aa,  wbereas.  In  tbe 
cuan  or  ttie  tube  It  waa^  of  croarBe,  not  bo.  Comte  de  Chasae- 
loup  Laohat  th^n  spake  or  tbe  variolic  BjtitfiinB  uf  liBlAnctng 
motore,  and  asked  whether  a  bataoc^  eagine  did  not  vlbral^ 
as  much  6b  tho  otherti,  for  lin  wbntever  vtay  they  placed  tbe 
R)r>to re  there  was  always  bouml  to  be  a  reactlou  against  the 
movepient.  He  tbrmght  that  the  foor-ejlludfr  motor  gave  the 
maxliQum  q(  comfort,  and  wttb  this  ayatem  they  arrived  at 
good  resulta  wItbnuC  roanrtlag  to  other  experlmeDtS,— TAitf 
Autocar. 

[Tu  becootinued.) 


DEVELOPMENT   IN  CEYLON, 

Cn-iaUterablefuterrat  IH  belnx  taken  In  Cejion  In  tbe  scbBiae 
ol  ttie  nctvi;  fnrmed  "  Cejlon  Kapid  Traoelt  Company."  Tbis 
Is  a  ayndlcate  of  local  realdeDts  Interested  lu  tbe  development 
of  RiecbiiDlcal  loi^omotloD  on  ordlnarj  roada,  aad  tbe  iUgj^Cfl- 
tloa  Ie  that  the  government  should  abolish  the  uneatlatacCory 
borwedrHwn  mall  coaches  and  seud  postal  matters  bj  auto- 
mobile. An  endearor  will  bf  mnde  to  t^tthtt  KOvernmeDt  to 
alloiv  a  trial  between  Ncsoraho  and  Colombo,  Tbla  route,  It 
Ie  believed^  will  laWy  answer  tbe  purposes  of  tbe  experimental 
BtMUA.  Ttecars  would  be  put  on  tbe  road  and  would  dally 
convr.v  the  mnlla  to  Negotnbo,  returning  the  eame  night,  and 
tbuij  efleetitally  juBtir^  the  title  of  tbe  BapLd  Transit  Company. 
It  han  been  eetlmated  that  tbe  cuHt  of  ruonlag  thc'se  eara 
would  range  between  Afi  and  40  cents  a  mile.  11  tbe  scheme  Is 
brought  to  fruition,  the  undertaking  will  open  up  the  prospect 
Of  the  emploj'ment  of  capital  on  a  large  scale,  and  It  Is  to  be 
hop^d  that  no  difficulties  will  be  thrown  in  the  way  of  the  pro- 
muturs.  !n  arriving  At  a  correct  opinion  of  the  poselhilitleo  of 
the  venture  after  n  full  aurt  thorough  teat.  Cnra  are  already 
nn  their  way  out  which  will  be  utillzf^d  In  tbe  Interesting  eiper" 
traeuta  shortly.  These  are  biilng  obtained  From  the  Lancaahlre 
Steam  Motor  Company^  whose  headquarters  are  at  Leyland. 
Other  contracts  have  been  placecJ,  according  to  a  Cej]oo  Joor- 
□aU  with  Otultbartl  and  Company,  of  Preftton,  Lancaablre; 
Slinpaou  &  Bodman,  of  MancheBter,  Balley'e  Ljmltedr  London, 
and  the  Tbornycroft  Steam  Wagoo  Co.,  Limited. 

The  r^arelC  U  proposed  to  adopt  are  bulltto  carry  eight  flrat- 
claaa  and  ten  secoDd  pasaengent,  aa  well  ae  malie  and  luggage 
at  the  back.  The'* cab'"  for  the  driver  and  the  machinery  la  In 
front,  entirely  separate  and  distinct  from  tbe  rest  of  the  con* 
v^aBce,  whilst  special  means  have  been  adopted  to  prevent 
heat  or  iimell  being  obnoxious  to  those  traveling.  It  ie  lu- 
tBBded  to  run  these  mall  coaches  at  a  speed  of  about  elglit 
mllaian  boDr.and  tbe  plans  and  drawlDgsof  the  cnrsexblblted 
at  Colombo  have  arouied  considerable  lutereet.  The  roada 
are  good  and  preeent  ao  great  diffl,€uitleSt  and  It  Is  clear  that, 
ifUea  facilities,  a  very  much  larger  number  of  people  would 
travel  by  coach  than  do  at  present.  The  company,  of  course, 
accept  all  risk  on  their  account,  and  only  ask  that  th«  expense 
they  are  l>eing  put  to  in  provldhiif  these  cars  and  tbe  greater 
comfoitand  convenience  for  the  traveling  public  which  tbey 
proviile.  as  well  as  the  greater  speed,  should  be  acknowledged 
by  a  subetantlal  subsidy  from  the  government.  81r  West  Ridge- 
way  Is  dlsUnctiy  a  progroHitlve  governor,  and  conOdence  la  felt 
that  his  support  to  the  acheme  will  be  readily  secured.-' Tiie 
Motor-Car  Journal.    

FINEST   ROADS  IN   THE   WORLD. 

Thecora^l  roads  ot  Dermada  are  said  to  be  the  flnest  In  the 
world  for  the  purposes  ot  cycling.  Thieee  roads  differ  from  all 
otherv,  Inosmneb  that  they  are  aa  Bmnoth  an  a  billiard  table, 
and  are  never  dJrty,  however  much  the  rain  may  drop. 


In  mentlontDg  ths'^Concoura  de  Motenrs'*  lo  our  lant  Isaue, 
reprinted  from  La  Locomotion  Aittnmoblle,  we  omitted  to 
state  that  It  Is  published  by  Vve.  Cb.  Dunod,  of  49,  Qual  dee 
Graml  An^ustlnM.  Paris. 


THE  COOLINO  OF  EXPLOSION   HOTORS.* 

As  Is  w^ll  known,  the  e:xplosion.  In  a  motor  cylinder,  ot  a 
mixture  of  gaBolInn  vftpor  and  air,  gives  rise  to  a  very  high 
temperature  which  reaches  even  1 ,500  degrees  Cent.,  and  com- 
[DUDleates  a  considerable  luantlty  of  beat  to  the  cylinder 
walls.  Tbe  mineral  lubricating  oils  ordinarily  employed  begin 
to  decompose  at  from  350  to  400  degrees,  and  It  tS;,  therefore, 
apparent  that  unless  a  great  partol  the  heat  commuulcated  to 
the  walls  Is  carried  off,  lubrication  Is  impoaslblo,  and  tbe  pis- 
ton will  presently  "selst;''  and  stop  the  motor.  Again,  IF  the 
valves,  especially  tbe  exhaust  valves,  reach  too  high  a  tempera- 
ture, they  oxidize  and  Quickly  warp  and  losi?  tb(!tr  tightness. 

It  Ie,  therefore,  Indlapensable  to  tool  the  cylinder  walls  of 
these  mctore,  or  at  ail  eventw,  such  portion  of  them  ne  la  ex- 
posed to  the  beat  of  tbe  enploalon. 

A  part  of  the  heat,  It  Ih  trne,  la  carried  otf  by  radiation 
and  by  contact  of  the  air  with  the  outersuffaceol  the  cylinder, 
but  this  Is  InBuUldent,  as  the  outer  surface  of  the  cylinder  does 
not  present  a  sufflclently  extended  surface.  By  suitably  dls- 
posed  Hbs  or  flns,  one  may  Improve  the  radiation,  but  this  Is 
adequate  only  In  motors  of  small  power,  In  which  the  exterior 
surface  Ie  relatively  great  in  comparison  with  the  volume  con- 
talnfd.  When  tb?  motor  reaches  about;!  b.  p.  In  size,  the  rtbs 
nn  longer  aulflce,  and  It  Is  then  necessary  to  have  recourse  to 
water.  In  thia  paper  we  shall  concern  ouraelvea  only  with  the 
beEit  arrangements  to  be  employed  In  tbe  latter  Instance,  and 
we  Shalt  describe  tbe  systems  In  actual  use  far  water  cooling. 

Two  systeme  are  commonly  employed: 

( l  ]  Cooling  by  ci  rculatlon  of  the  w  ater  through  the  Jacket; 
( 2 )  Cooling  by  evaporation  ot  the  water  In  tbe  jacket. 
We  shall  take  up  these  systems  In  order. 

rooLiNn  nv  cinciiLATio!«. 

This  system,  much  the  most  widely  used,  consists  In  causing 
a  streum  of  water  from  a  tank  carried  nn  the  vehicle  to  circu- 
late throagh  the  jacket,  either  by  simple  dlfferencea  In  density 
or  by  the  use  of  a  pump.  An  apparaitiB  called  u  radiator  or 
refrlgerutor,  Interposed  In  the  path  of  circulation,  aasures  the 
cooling  of  the  water  and  prevents  It  from  being  converted  Into 
steam. 

We  w  111  take  up  In  their  order  the  folEo  w  ing  topics: 

Themsnnerof  circulation,  whether  by  ^'thermo-slphon*' or 
by  pump* 

Tbe  circulating  pump,  Its  b«rt  mode  of  attachment  and  o! 
driving. 

The  diameters  required  tor  the  pipee  by  which  the  water 
enters  and  leaves  the  pump; 

The  radiator  or  cooling  collS; 

The  best  location  for  the  tatter: 

The  developed  length  required  for  them; 

The  beat  dlapoeltion  of  the  cooling  colls  relatively  to  tbe 
motor  and  tank; 

Tbe  precautlona  against  freextng: 

Ar^umSol  the  conditions,  by  lulfllllng  which  the  greatest 
efficiency  of  the  ribbed  colla  Is  to  he  secured. 

Hjumet  of  Ctrcuiatfoa^ 
'  (1)  By  "  ther mo-alphon." 

In  this  case  the  circulation  is  due  to  the  dlflerence  tu  density 
between  the  hot  and  the  cold  [orleesbot-BD.j.water.  Tbecold 
water,  arriving  from  a  tank  above  the  motor  and  entering  the 
lower  iiart  of  tbe  Jacket,  Is  heated  and  slightly  reduced  In 
deualty  or  expanded,  and  this  causcs  it  to  flow  upwards  to  the 
radiator  and  tbe  tank  by  the  return  pipe. 

This  method  of  obtaining  the  circulation  Is  the  simplest,  and 
It  calle  for  no  special  mechanlstn.  It  Is,  tievertbeless,  the  least 
used.    For  this  there  are  several  reasons: 

<  a  >  By  reason  of  the  small  difference  In  the  density  of  tbe  hot 
and  cold  wafer,  the  circulation  Es  very  slow,  a  circumstance 

•  Extnicl*  rrriTii  tlie  rcpnrt  nl  M.  M   Opouvt^lle  hihI  Amuembourg,  al 
the  IntemuMrmriil  ConjEr  hb  u\  Ant(iiiif>1illli*m  nt  ]fK>'». 
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"fi    A"      CBNTBlFOOAL      TlMP. 


□  □ravorable  tn  IbecooliQ^.  alnce  tbnt  depend*  on  tba  rap<ldltj 
orthedrcDlatloii; 

(b)  It  le  iiece^^Ary  to  a«e  tubea  of  relatively  Inrg-e  dlaineter, 
tu  nvoiil  cnrefuily  any  coatractlon  or  tlie  8(K.-tloiiFil  urea,  emJ 
to  ue«  ttBibdy  of  large  radius,  bo  that  tli^ee  slmll  itot  ImpeOo  the 
flrjw; 

{c)  It  ta  neL'eeamry  to  hare  tbe  tank  above  the  cylinder^  and 
tbiri  1b  not  aliirays  po'^siblp.  f^B[>eclAtl,v  ir  tlie  motor  Is  vertical. 

Xevortlielesfl,  by  i^aeoo  of  Its  dlmpUc-ltj',  tUa  circulation  by 
tliermo-8)|»hoti  may  with  advantui^e  be  euiployet)  lu  all  tho&o 
caaeii  where  the  arraDgeraent  or  tUe  vehicle  lenda  Itaelf  to  its 
nee. 

(2)  CtrcMlatlon  by  purap. 

TbJ»  metboiJ,  tboaiph  w^t  ae  simple  ae  tbe  preceding;,  Is  that 
mriBt  (laed.  The  pump  i>ermltB  of  glTlng  a  hlgli  velocltj  to  tha 
water,  which  j^reatlj  [ncllltites  tbe  fioollug;  the  tiib€B  mflj 
be  made  of  relatively  araall  fliie;  fln^l  the  water  tank  may  be 
placed  even  below  the  motor. 

Attaching  And  Driving  the  {'JrcuIatJng  Famp. 

Tbe  t>ump  uuid  ehould  be  atmple.  strong,  eaally  tnanttEr^d, 
and  able  to  i1e]iver  tbe  water  at  a  high  preasure,  aud  Id  tbe 
Sreateat  poaalble  Tolume  relatlvel^v  to  ita  size 

Tbe  centrifugal  pump  la  tbe  one  wblcb  beet  lulQIle  tbese  €ou- 
ditloaa. 

The  pump  which  we  make*  lacompos«4l  or  a  dlak  a  (Hg.  1), 
mountetl  on  a  horizontal  ehatt,  which  la  rotate<i  at  a  high 
speed.  In  thlBdlek.atuI  surrounded  by  aoase  wboBecLrcamrer" 
enoe  foraiB  an  expaudlnf;  paaaage  c,  are  cut  out  six  radial 
cbanDcle  d.  The  water,  arrlvlag  by  the  central  ttibulut-ee, 
trA%-eraee  tbe  c^hannela  nud  ewspee  from  the  paqaage  c  by  the 
tanizentlal  tububire  g. 

Tbif  ahaft  of  tbe  diek  iiasftes  through  a  support  b,  rormlng 
part  or  the  body  of  the  pump,  and  loalde  of  whicb  \%  screwed 
a  phoBpbor-broflise  hearlug-eleeve  I,  a  double-yoked  eiteoalon 
of  wblcb  enile  In  a  aecoiid  bearlag  m.  The  end  of  the  Bbart  la 
made  tuperlny,  and  tbt?  driviag  member  (a  rubber  or  leatbcr- 
Taced  friction  pulley,  or  n  pfnlon  or  a  grooved  pulley)  la  made 
faat  OIL  tbla. 

Tbe  nret  bearing  h  la  Kufflciently  lubrlcatod  by  the  water 
which  gets  Into  It-  The  aecood,  m,  la  supplied  with  thick  gresae 
from  a  cup.  The  phospbor-bronxe  bearing  eurfaces  are  very 
long,  and  their  wear  \A  lUHlj^iilfleaut. 

We  make  tbeae  pumps  In  two  elxee.  Tb&  flrst  has  a  turbine 
50  mm.  In  diameter,  and  la  uaeil  for  motors  up  to  ^j  b<  i>.  It  la 
Intended  to  run  from  2,50«  to  ^,000  tuma  per  minute,  anjj 
At  tbe  latter  etteed  It  will  deliver  'SIV  litres  per  minute  at  a 
maximum  preaeure  of  nix  metres  of  water.  Tbet«econd  haa  a 
turbtue  80  mm.  Id  diameter,  aud  is  used  withmotora  rrom  6 
to  20  h.  p. 

"  The  6rru  *A  Oronvi'lli'  niml  Arrjin'inhourK  1"^  wull  Icnun-Ti  iti  France  «« 
mrvDiiriH-tur^rK  uli-uulliiit  culla  iiud  fwDUtctiril  uci'irsntirleaL — Ed. 


Itninsfrnm  a.OO'O  to  2.r»o0  turna  per  mtnule,  and  at  tbe 
latter  speed  It  wlM  deliver  r»5  litres  per  minute,  at  a  mnxltntim 
pressure  iil  \}X\  metrea  ot  water.  The  above  rates  of  delivery 
and  iiresBurea,  however,  are  considerably  greater,  under  like 
conditions,  than  can  be  obtained  from  the  centrifugal  pumpa  of 
other  Tartetlee. 

It  tB  well  not  to  exceed  tlie  maximnm  speed  above  indicated, 
ae  it  cauaee  abnormal  wear  In  the  bearln^e.  On  the  other 
hand,  the  minimum  muat  be  adhered  to.  as  both  tbe  preasure 
and  tbe  delivery  diminish  rapidly  with  tbe  speed  la  all  pnmps 
of  this  clasB. 

Wben  a  rubber-faced  friction  pulley  la  uaed,  care  must  be 
taken  to  avoid  lorclag  It  agalaat  tbe  Qy  wheel  of  the  motur,  an 
then  tbe  rubber,  beln^  laminated,  tends  to  utreteh  and  detach 
Itaeir  from  ita  cbantiel,  In  spite  of  all  precautlooa  to  the  con- 
trary. Tbe  pnissure  of  the  abaft  on  the  bearings,  too,  becomcB 
very  great,  and  prodncea  rapid  wear.  The  pressure  should  be 
Bitch  that  tbe  friction  wheel  can  be  easily  turned  by  hand. 

Tbe  leather  friction  wheel  wears  longer  and  Is  not  torn  by 
tlie  lly  wheel,  but  It  \a  Less  elaatlc.  If  from  wear^  or  [ur  any 
other  reason,  the  dy  wheel  le  a  little  out  of  round,  the  rubber 
pjlley  will  yield  because  of  its  elasticity:  but  tbe  leather  wheel 
wlli  not  yMd,  and  It  la  n^cesaary  to  uaa  a  spring  to  prma  the 
pump  pulley  against  the  flywheel.  Tblsarrangement  Is  desira- 
ble la  any  case,  since  tbe  pressure  can  thus  be  repulated  and 
limited  to  a  proper  amount. 

The  pump  Is  supported  by  a  split  collar,  which  surruunds  the 
cyllodrical  [mrt  h  and  Is  hinged  to  tbe  frame  of  thv  Ychlcle. 

Tbe  level  on  whk'h  the  pump  Is  placed  Is  not  n  matter  ol  in- 
difTerence.  It  should  never  be  bo  located  as  to  draw  the  water 
up  to  itself,  for  when  the  water  la  wry  hot  the  least  reduction 
of  preaBui-e  would  result  In  theformatlan  of  aCeam  and  the  con- 
sequent failure  of  the  suction,  tt  Is,  thereforOv  neceaoary  tu  place 
the  pump  below  the  level  of  the  tank,  so  that  the  water  will 
flow  to  it  frum  the  latter  by  gravity. 

fiiaweter  of  the  Orifices  of  En  t  ranee  and  Disch&rgt*. 

The  diameter  of  tbe  entering  orlQce  of  tbe  pump  will  not  ner- 
esBurlly  be  tbe  same  as  tbatof  discharge.  Itwill  beuiulerstood 
tbnt  a  quantity  ul  watermuat  flow  to  the  pump  at  least  e*iuai 
to  that  wblcb  Is  dierburgeiJ,  else  tbe  circulation  will  he  Inter- 
mltleutt;  umUbe  volume  of  How  hi  tbe  supply  Til  pe  will  depend 
OIL  tbe  elevation  of  tbe  tank,  above  tbe  pumfr  witb  tbo^lvvii- 
tlon  given,  tbe  diameter  of  the  pipe  must  bi^  liiru*' t>noujiJi  to 
permit  of  the  requirwl  tiovr.  If  we  gmnt  that  tTie  miiiinium 
head  will  be  250  mm.,  then,  to  get  ii5  lltrea  per  min.,  whicli  le 
tbe  capacity  of  our  targe  pump,  we  calculate  that  the  aupply 
pipeand  orifice  must  have  a  diameter  of  18  ram.  Fortbedla- 
eharge  pipe  we  have  ndnpl(*d  a  <ilanieter  Of  15  tnni.  For  the 
eaaal]  pump,  with  n  capacity   of  3!>   litres  per  min.,  Ihe  supply 

t  Tbnt  La,  tlie  siiiiiilj^  pipe  mi*l  itri&cv  Kiiiitt  )is  \/Lr^^  taotHfia  uo  fhtit 
th«  water  will  flew  to  ttii-  pump  hv  (crfivlty  am  tn»t  at>  the  pucnp 
ilellv^rH  It  iiiititT  prpHMUrr:  olbprwliie  Th^  pump  tcHI  bav«  tu  oMidti 
^Avltj  by  eutrklDR  the  Wtttcr  Uown.— Ed. 
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ptp«  !«  made   15   mm.  In   dJameter  (tbe  »ame  head   beln^ 
aadiimeij)  and  the  dlschtirge  pipe  12  mm. 

Water  Coolers  or  li&ditttors. 

A,S  we  bave  aaEd,  the  wnC«r,  wtiU^h  abaorbs  beat  in  Ita  clrcu- 
laihm  thrtfiiKb  the  Jacket,  ts  cuo led  very  tittle  In  the  task  to 
wbieh  it  tlipn  rotHrnw,  The  tank  Js  commiouly  concealed,  not 
exposed  to  tUealr,  and  ruoreorer,  presentM  a  very  small  radlat- 
Ini;  aurlace  rclativtil^  to  Us  capacity.  The  water,  therefore, 
rdtUTDS  to  the  motor  verj  hot,  and  quickly  reacbea  a  tempera- 
Cure  of  iCH)  degrees  Cent,  la  the  jacket,  ft  then  paBBea  Into 
ettiam,  which  escapes  Intii  the  air,  or  le  cubdned  In  the  tank. 
The  wat«r  supply,  therefore,  ilimtiil«heB  stead Lly,  and  after  a 
certain  time  Ic  muet  be  renewed. 

I  I  tbeearlj  matmr  reblclca  the  matorB  were  of  low  power, 
and  u  tank  at  moderate  capacity  Suflli'ed  to  avoid  tlie  u«ied  of 
t'>o  freque^jU  reflUIng;  but  la  proporttoa  us  the  power  of  the 
mutora  baa  been  increased  It  haa  beea  necesaar/  to  enlarge  the 
cankB  or  r&All  them  oftener. 

T«>  avoid  thEfl  luconvealelice,  It  Is  indl^peuaable  to  c^ool  the 
WritiT  alter  It  leaves  the  iacbet,  en  that  Ite  temperature  ehall 
ufvtft  reach  100  degrefla.  The  BameaufiPiiIy  of  water  will  then 
ifi-tt  a  li>DK  rlmEf,  aad  aa.  its  cuultn^  capacity  la  iacreaaed,  the 
actluD  ul  the  motor  la  IruprGved. 

In  acc'^mpliablDg  tble  cooling  It  was  natural  to  thlak  of  utll- 
Ulug  the  violent  cnrrent  Of  alf  prDduced  by  the  Inrreaelng 
rdpid  niiith>a  of  theae  vehlctea.  The  prfibletu  eonaiated  In  flnrl- 
lojf  an  a[i[J3ratua  wh1(;h,  lu  small  compass,  ahould  preaent  n 
eork^ideraMe  cooling  anrface,  while  being  of  light  welgbt  and 
offering  aa  little  reslatoDce  aa  puaalble  to  the  air.  The  uae  of 
rlbbeii  tiihea  waa  plainly  taillcated;  but  the  Iron  or  eaat  metal 
tubM,  nat'd  elaewhere  for  ht^atlng  or  cooUug.  could  not  be 
thought  ut,  their  ijlmeaalons  and  their  weight  being  both  far 
ton  gn-at, 

We  have,  therefore,  applied  oureelves  to  the  conetructlon  of 
very  small  and  vpry  light  rlljbed  tubea,  uaing  tubas  of  copper 
and  rlba  ot  Tery  thlu  ebttt  metal.  The  latter  are  Bxed  on  the 
tubea  In  auch  n  manner  thai,  while  tbe  ribs  are  very  Arm,  yet 
the  tubeBcnn  be  bent  arouud  a  very  short  rndlue,  which  per- 
mlta  of  getting  a  great  length  of  tube  Into  n  amnlt  upace. 

Our  three  alzea  of  tubes  are  aa  followa:  (1)  lualde  diameter 
12  mm.  [OAS  In.J.  with  re^tnngnlnr  rlba  45  x  3."  mm.  L1*W0  i 
1.40  Inches]:  i2)  Inalile  diameter  15  mm.  [O.fJQ  incbee],  with 
fiquure  rlba  40  x  40  mm,  [1. 00  x  l.ijn  fDches];  (3)  iuBlde  diame- 
ter IS  mm.  [O.72  Inches],  with  S(|i]  ire  Hbea  50x50  mm.  [2x2 
Inchee.]. 

The  I'dlowing  table  gives  the  cooling  surfaces  and  weight  of 
Thvee  ribbed  tubes: 


CooHOK  Surface 
perlQL'lreot 

Weight  per  Metre. 

Inal^e 
DlABK'ttr. 

Altiditnum  nlba. 

Iron  R11>B. 

12  mm. 
15  mm. 
IS  mm. 

0,So5  ai|   m, 
1=2.74  aq.  ft. 

0.:i4U.'''a(|.  111. 
=2.G',  aq.  It. 

0.203  erj.m. 
^2.83  sq.ft. 

O.Sl.'^  kilo. 
=  1.8  Ibe. 

1.2  kilo. 
=2.6  Ibfi. 

1.36  liilo. 
=3  IbB. 

1.1  kilo. 
^2.4  IbB. 

1.8  kilo, 
-4  Iba. 

The  cooling  tapaelty  ol  the  tubes  of  13  and  15  mm.  diameter 

Is  seuatbly  the  anme,  and  that  of  the  Large  tubes  ubi>ut  50  per 

^iuit.  hlgbern, 

t  Although  the  ribs  are  made  of  either  iron  or  aluminum,  the 

Uttf^r  inc^Eal  baa  no  udvantajj;B  excf^pt  in  paint  ot  lightness,  the 

radlatloD  beEuK   proi^tlcally  Independent  nf   the  nature  of  the 

metal  uaed.     The  Iron   rlba  are  very  thin,  but  by  etamplng  n. 

amull  circular  channel  Id  them,  they  are  ibiadu  auf1i<?ieutly  rl^ld. 

For  Ei?Ufriil  uae  the  Ici  and  J  8  mm.  tubea  are  preferreii  to  the 

smallest  alte. 

Kiba  Bubatanttally   (lai,  tike  the  nliove,  have  the  advantage 

over  irregular  or  alg-sag  rHjn  that  they  do  not  retard  tbe  air 

iloR   by  itipm   to   the  Haiti*- extent.    Tbe  latter.  morpover+ 

retain  the  dirt  that  getH  i^j  them   when  tlie  cooling  colts  are 

under  the  vehicle,  and  are  dJrTicult  to  clean. 

(To  becoDtinved,! 


THE  VOITURETFE  '*  LA  PLU5  SinPLE." 

TbisTOlturette,  which  Is  built  by  tten^  Legros  at  F^ampand 
la  exhibited  at  the  Champa  de  Marsala  diatlngulahed  by  the 
extreme  Blmpllc!:3ty  of  Its  mechaDlam,  In  which  everything  Is 
reduceil  to  Ita  elmpleet  eipreaaion.  It  la  of  exceptlanal strength, 
and  ItB  organs  have  been  hd  worked  out  aud  dlapoaed  aa  to 
require  tbe  mlulmum  ol  atteatlon. 

From  the  power  of  tbe  motor,  which  la  very  efflelently  cooled 
by  reason  of  Its  location  at  tbe  front  of  the  vehicle,  and  la  said 
to  develop  4  b.  p.,  the  vehicle  will  readily  climb  grades  of  12 
per  cent.,  on  ita  tow  apeed,  carrying  ^50  kflogs.  of  paSaengera 
or  baggage.  Ou  the  level  It,  will  go  SQ  or  35  klloga.  (2U  mllea) 
an  hour. 


Tbb  VoiTi'BBTTE  "  La  Plub  SrwrLE," 

There  erg  two  brakes:  the  first,  a  very  powerful  oae,  !■ 
worked  by  a  pedal  and  acta  on  the  dlfferenttal.  Tbe  second, 
operated  by  a  lever,  acts  ou  the  buba  of  tbe  rear  wheela,  which 
are  tbe  drivers. 

The  ignltloa  la  electric,  with  variable  lead,  and  the  circuit  Is 
broken  by  the  preaaure  of  tbe  foot  on  a  pedal.  The  volturette 
weighs.  In  runnlDg  order,  from  30  to  4o  kllogs  (5O0toS25 
pounds). 

The  epeed-cbanglDg  gears  run  in  a  bath  of  o|l,  and  do  not 
turn  when  tbe  vehicle  la  lu  the  high  speed.  M.  Legros  exhibits 
an  eleotrle  vehicle  also  at  tbe  fair. 


IAN  MACL\REN'S  WORLDLY  WISDOM. 

Tbe  celebrated  oovellat.  Ian  Maclnren  (  Bev.  Dr.  Watson ),  has 
ventured  on  another  voyage  of  discovery,  which  wll).  In  all 
probability  "  be  productive  of  much  good,"  aa  the  preachers 
Bay.  The  uth&r  morDlng,  at  the  early  hour  of  Ave,  the  Rev.  Dr. 
Watsnu,  accompauled  by  Profeaaor  Mele^Shnw,  Of  Liverpool 
University  College,  set  out  Irom  the  houae  of  the  former, 
Croxteth  Road,  LKerpool,  on  a  motor-car  belonging  to  tbe 
profeeaor.  They  were  accompanied  by  au  eugiufftr,  and  their 
ultimate  de^tluatlou  Is  Scotland-  They  were  In  high  spirits. 
and  were  in  hopes  of  breaklaatlng  at  Freston,  whence  they 
make  for  Windermere,  and  in  easy  stuges  go  to  Stirling.  This 
la  tlie  niivellst'a  drat  exp^rleQce  of  motor-ear  rldlng,^  but  under 
tkeakiitui  guidance  of  ProTeasor  Hole-Shaw,  there  la  no  doubt 
the  trip  will  be  a  delightful  and  enjoyable  one. 

And  this  leads  ue  to  another  point.  Jn  order  to  thoroughly 
enjoy  motnrln'.^,  the  novice  must  be  Kccompanled  by  a  practi- 
cal ppr$(ill.  Otherwise  tbe  lipltgbtB  of  the  Journey  may  fade  as 
the  cbani^es  of  progress  dimluiah.  There  arc  people  who 
have  an  Idea  that  the  propulsion  of  a  m«tor-cHr  le  like  work- 
ing a  muNlcal-box  or  winding  a  keyleea  watch.  At  present  tbe 
maunKemeiit  of  n  motor  car  haa  nut  been  reduced  toic^idak-llke 
slmijliiTlty.,  and  Lau  Muclaren  Hhoiva  oiuc-h  worldly  wI»doni  la 
the  choke  of  hla  asaoclatt^^  on  this — hie  (Irat — motor-car  trip, — 
Tbe  MotQF-C»r  Journat. 
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the  air,  tbf!  luixtun;  paealnK  out  at  J  on  Its  way  to  the  < 
der,  t'urtlier  air  la  qubeetiuentlj  sdmlttcd  by  an  adjuvtablfl  ' 
inlet  Dot  ebowD,  and  a  valve  alLowa  ol  tbrottUng;  tbe  nilxtare 
to  vary  the  speed.  A  EtaaU  qunotJEj  uf  exbau^t  gne  ie  ad- 
niltt«d  tu  tba  chamber  V.  wtiere  It  aaeletB  In  vapurlKlng  the 
gHQollnc.  The  plaif  G  ts  tor  cleaning  out  the  nccnmulated  eolld 
luipurltl^  belo^T  the  game. 

A   feature   of   tbe   trlcjt^le   la   a   provlson   for  automatfrallj' 
breakJug  the  battery  circuit  wlieo  the  brake  ia  epplierl- 

The  traDBmlaaloD  gears  are  >(^learly  shown  In  Pig.  3;  g  g^  are  ' 
tbe  atuda  carry  Eog  tbe  ditferentloi  pinloiia,  and  are  for^rd  solid 
with  the  central  aleeve,  fn  which  the^Ddeortheaxle-faatveaan 
aligns),  Tbe  differential  ilrmm  carrleB  the  gear  A,  drlTen  by  a 
plolon  on  tbe  motor  abaft,  tbe  brake  drum  B,  and  tbe  etartltig 
Bprocket  C  with  Mb  releaalag  gear.  By  menna  of  partitlous  on 
each  etde,  tbe  brake  B  Is  abut  oft  from  tbe  gear  A  aad  from  the 
vproeket  C.  anil  tbl«  enableo  tbe  two  latter  to  be  covered  with 
grease  wltbout  atr(^etID8:  tbe  brake's  action.  By  the  ears  F 
tbe  eleeve  t  f '  of  the  gea.r  case  \b  aolEdly  bolted  to  the  craok  cSie 
ol  the  motor,  tbus  insuring  ailgDEDeot. 


KlU.   n,       KiK-UEt'    TRKTrCLK    TRlL?rilMt8K)C)»     Graremh. 
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THE  DE  DION  STEAM  CHAR-A-BANC. 

Altlioog^li  tie  tHon,  Bauton  &.  Cie.  arp  be»t-known  ahroad  by 
tli^r  Ught  r^blclra.  they  are  etill  Ii'UhOj-  eciKa^d  on  the  cod- 
BtruotloD  of  bearj  eteatn  care,  aud  titifl  veek  wepublSehaq 
III' 11  Bt ration  of  a  hage  20-e«atFd:  i-bar-A-banc  of  a  typ«  wblch  Ib 
now  belDg  ut^d  lot  publik'  Bi>rvlcc  In  variouEi  parte  ut  France. 
The  boiler,  whlcii  1b  carried  on  t'he  front  pMtform,  Is  of  tbe 
firm's  own  tubular  type.  Coke  fuel  Ib  eniplojtii,  the  consump- 
tion being  Btated  to  be  abnut  four  kllojcrttDiiDeB  i>er  kilometre 
trfiversecl,  The  enjB:lne  Is  of  the  hodtantal  compound  i^vervlDg 
type  and  le  ot  30  h.  p.  capacity.  The  water  tanks  have  a 
capacity  BuIIicl«iit  (ot-  a  run  of  ^o  klloni^tree,  while  coke  for  a 
70'kllotti^tre  trip  can  be  caFrled.  The  car  Im  fitted  with  a 
mechanical  rliange  Hpeed  goar,  and  cau.  It  Is  Stated,  asceiid 
^radleuta  ol  lU  per  ceut. 


cotnprlwid  two  omnlbuBeB,  one  of  which  had  a  componnd 
motor,  and  a  brake,  and  a  dray.  Their  Bpoed*  ar**  given  under 
tbe  BftjnecondliloTiB  as  thoee  or  the  steam  carringett.  The  eJw- 
trlc  vehicles  In  ]HOS  were  two  suburban  delivery  vunft,  rarry- 
fnx  throLiKhnut  the  trial  their  full  loads.  Allnwlng  fnr  the 
uecet^Hary  HtrippiiK™  of  all  kinds  In  regnilar  dally  workfns, 
tabulated  detaEla  at  conHlderable  l«bffth  are  compiled  of  the 
co&aumptlon  per  ton-inlle  In  tbe  pnsBeugur  vehicles,  and  of  the 
cnatpermne  per  pftHSetlKer  ftlth  lujfgHge;  from  which  It  waa 
coucUided  In  1898  that  for  pflsaenger  traffic  theiw  ineanH  of 
mechanical  conveyaiici?  oan  l>e  employed  cutnmerclttliy  with  ad- 
vantage to  the  pubHc  and  with  profit  to  tbe  capital  luTested. 
For  ffoode'  traffic,  on  the  contrary,  for  which  almllar  tabulated 
dfltulla  are  given,  il  was  concluded  that  under  pivaent  coiirll- 
tious  It  1b  dlfflcult  for  inecha-iiScal  traciloa  on  ronda  to  compete 
with  horHCH  lu  t^ard   to  ordinary  toads,  not  exceeding  what 
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MOTOR-VEHICLE  COMPETITIONS  IN  FRANCE.* 

The  corapelltlons  here  reporteil  are  two:  the  first,  in  1SU8, 
called  the  competition  of  henvj'  welghta,  and  tbe  Hccond,  In 
1809,  of  lnotorH;ara  plylujf  a*  atreet  cflhil.  Steam,  gas  and 
electric  rootor-cars  are  here  dealt  with  as  toiunierL-lal  vehicles, 
for  which  the  chief  conDldcratlon  Ih  their  profltable  working. 
For  pleasure  convey ancefl  aiming  at  speed,  rcgardlem?  of  «x- 
pease,  The  problem  ot  mechanical  traction  has  already  beeti 
■olved.  and  an  average  speed  of  BO  mllea  an  hour  ba«  been  at- 
tained as  easily  a%  on  railways,  by  taking  advantage  of  the 
progTMs  realized  In  ttila  direction,  conveyances  can  nowbe  pro- 
pelled by  mechaiilca.1  power  with  greater  economy  than  they 
can  be  drawn  by  horses;  and  the  author's  object  is  to  show 
how  this  resalt  has  b^n  brought  about. 

Theateam  c&n-lageB  cimipetltiK  ^^)  1^'-^^  [iiduded  two  ooinl- 
buiwe,  a  pleasure  van.  a  brake  and  a  dray ;  their  boilers  were 
fired  either  wltli  coke,  oil  or  common  spirit;  the  flrst  wae  burnt 
In  A  wftter-inbe  boiler, the  second  In  a  Ser(>oIlet  boiler,  and  the 
tlilrtl  !u  an  ordinary  verlii-al  boiler  with  Hue  tubes.  Their  aver- 
age ttf>e**3f3  are  given  for  a  run  of  about  200  miles;  alno  their 
speedi  on  a  level,  up-hill  on  nteep  gradients,  and  down-hEll 
nadercoutrul  of  the  brakes.    The  gasoline  carHAgea  In  1898 


•  P  urn  the  British  In«t.  C  E. :  Fnrcign  Abiitrnrt*. 


can  be  drawn  by  a  team  ot  flve  or  six  horses  with  one  driver. 
A  self'^ propelled  conveyance  would  have  the  adrantaj^  for  & 
load  exceeding  nine  or  ten  tons,  or  for  a  speed  exceeding  2i/j 
miles  an  hour.  Hence  It  was  recommended  lu  189^  that  In- 
stead ol  aiming  at  high  speed  with  lljjht  loads, theobjectshuukl 
be  to  carry  heavier  loads  at  a  epced  of  more  nearly  four  miles 
au  huur,  whereby  the  cost  of  conveyaniie  would  be  materJaUy 
reduced.  Wliiie  njue  miles  an  hour  would  he  desirable  as  an 
average  commercial  speed  for  an  omnibus  or  HlmlJar  paeaenger 
conveyance,  four  miles  an  hour  would  be  acceptable  for  draya 
worked  by  steam  orgaaollne,  carrying  three  or  four  tons,  and 
traveling  not  more  than  about  30  miliw  a  day. 

Ill  the  laOO  competition  of  motor-cars,  plying  aa  street  cabs, 
there  were  Included  nlHo  town-delivery  va.ua  carrying  a  mini- 
mum load  of  lOcwt.  For  tbe  cabs  the  day'scoat  was  estimated 
eo  ae  tu  Include  tlie  power  cnrsumeU  between  the  stables  atid 
the  stand  aod  while  crawling  empty,  and  ftlHci  the  1oh«  while 
MU  the  stand.  »«  well  a«  ihe  power  expended  when  conveying 
fareH.  Trials  were  made  o[  the  contrnlllng  efflclency  wf  tlie 
l>rftkeH  down-hill,  and  of  the  cfinsumptitju  of  power  on  a  h-vel 
and  up-hill;  and  foud  of  HT  miles  were  made  over o  specified 
route.  The  cbarncfccrlHtlc  feature  of  the  <:abB  was  tbe  made  of 
tranemiftlng  the  power.  In  one  driven  by  gasoline,  the  speed 
waa  varied  hy  inechJinlcnl  ineans^  with  a  cbaln  from  the  motor 
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plaloD  to  the  drIvInK  wlieifl  in  the  n^or.  Iti  two  ntbera.  electri- 
cally driven  and  uairig  a  chftln.  tbe  HpetKl  wa«  not  Tarlad 
mecbaDically ;  but  the  reduction  from  the  motor  to  t be  rear 
drlvltitf  wheel  W0£  cuustant,  and  the  speed  wae  rarl^  by 
nicMil(.vinjf  the  current.  Otbere  electrlcall.?  driven,  wltliout  a 
cbaln.hiftd  a  pJnlon  ou  tlif  motriT,  gt'ttiitiK  (IJrect  Into  a  toothed 
wbeol  kcj'ed  on  to  the  aitle  of  tbe  drivlDg  whetl,  which  wafi  In 
front;  the  motor  itueIC  n'titt  centered  upon  the  pivot,  sbout 
vrblcb  tbeOrlvIng  wheel  BwCvelled  in  steering;  and  thia  bold 
expedient  hnei  b«n  jUNtlfled  by  tbe  re«ult«  of  mon.-  than  a  year's 
rt^ulnr  working  In  Paria.  With  pneumatic  tires  one  electric 
cab  had  two  mii'tarH,  which  were  hung  ]ooe«  on  the  axle^  hav- 
ing their  ends  suspended  (rum  a  flexible  plate,  and  their  arma- 
tures were  geared  t^  the  driving  wbects  throug:!^  Intermediate 
platoDB;  while  Id  an  electric  delii-ery  van  with  Iron  tlre«  tbe 
same  maker  llxed  the  mutor  on  the  suspended  frame  of  the 
vehicle,  and  used  a  chain  for  convejlug  the  power  to  the 
driving  vvhwlrt, 

The  welgbtH,  when  loaded,  are  given  of  Ms  electric  cabB  and 
two  electric  delivery  vans,  and  also  of  one  eitb  and  one  delivery 
van  driven  by  gafloline;  alwo  their  Bpttde  under  rondlllona 
Hlmilar  to  thofle  la  the  prevloufe  year.  The  gasfiUne  motor 
tbroiigliDut  came  well  to  the  trrtnt.  There  Heemff  no  reason  to 
fear  le«t  1^  miiee  an  bour  would  be  too  high  a  «peeii  to  be 
atitborlxed  for  such  vehicles.  Up  a  Bteeii  hltt  the  elet'trlc  caba 
mirpflHHeil  the  ga^sollne  cab  ;  wlitle  the  electric  vans  were  lielllDd 
the  gasoline  vun.  The  aofwroulatijre  la  eacli  o(  the  electric 
cabs  were  ruraiflbefl  dally  with  from  H  to  12.4  kltowatt-bonifl. 
Per  cnb  per  mile  the  coneuoiptlon  waa  from  t5H  to  242  watt- 
lionrrt,  nHsumIng  73  percent,  an  tbe  efllclency  of  the  nearly  new 
Kulmen  nccntunlator*  un^  in  nil  the  oobe.  The  cuusumption 
per  ton-tnlle  waa  aecertained  from  epeclal  trialH  carefully  made 
on  a  good  l+?vel,  mocadnmiBecl  road  at  diflerent  Bpeede.  and  the 
range  ol  conBuraptlon  correapuiidlitg  with  tlie  range  of  speed  la 
stated  for  eaeli  vehicle  separately :  the  lowefit  was  from  Hi  fo 
04  watt-hours  per  ton-mile  fof  fipeedft  of  from  i}Ai  to  14.3 
mUes  an  lionr  with  one  tit  the  delivery  vans,  and  the  highest 
was  Jrom  lOfj  to  Kil  watia^hourB  per  ton-mile  for  speeds  of 
from  G.'2  to  1 4.9  mllee  an  hour  with  one  of  tlni  cfl,bs.  The  total 
coBt  of  working  per  duy  for  the  sl.^  elei'tric  cnba,  whose  welglit. 
Including  load, ranged  (rom  22.0  to  34,i;cwt.,  waa  from  iriB.rtd. 
to  l«a.  Id.,  out  of  wlilch  ilie  coat  of  power  waa  from  8.6d.  to 
Is.  4d.  Fc<r  the  gaHoHne  cnlt,  weighing  loaded  2.'».5cwt,,  the 
day's  toBt  was  IHii.  7d.,  Including  !>«.  «id.  (or  power.  The  two 
electric  delivery  vnne,  weighing  loaded  12bf  nad  6.'icwt.,  coat 
respectively  lo&.  lOd.  and  14b.  Rd.  per  day,  of  which  4h.  and 
2ri.  tid.  was  for  power.  The  gaaollnt-  van^  weighing  loaded 
4a.ecwt.,  cost  lOs.  Sd.  per  dnj,  Including  «s,  Tid*  foi-  power. 
Ab  iTicreaiie  n(  nearly  50  i>er  cent.  In  the  totMl  weight  udds, 
tberefore,  but  little  to  the  dally  coBt ;  whence  It  appears  that, 
jaalead  of  strivlag  to  reduce  largely  the  weight  of  the  nccutaa- 
latow,  It  will  perhape  be  more  economical  to  ridopt  eren 
heavier  acenmuiatoriBt  which,  working  at  a  lower  rate  of  dlB- 
cbarge.  will  cost  less  lor  malnteaonce.  But  It  renialnw  to  be 
Been  whether  the  dlmlnlshwl  cost  ol  mfllntnlnfng  heavier  ac- 
cumulators will  be  counter-balanced  by  the  InerPHHwl  coRt  of 
malntnlalitg  the  elastic  tiree  of  a  heavier  veiiErle. 

Still  better  peealts  at*  anticipated  from  the  International 
competition  la  lOOO,  which  It  Is  hoped  will  luflude  alt  vehicles 
suitable  far  city  traffic— private  carriage*).  Htreet  cabs,  collect- 
ing and  delivery  vtitiB,  and  railway  oninlbuse«. 


builders  prefer  to  adhere  Co  this  large  unit  of  three  tracks  and 
the  ribbed  tires,  which  spell  trouble  with  road  authorities^ 
rather  than  attempt  tbe  perfection  of  ODesmaller^more  mobile, 
and  aelf-coataioed,  tipEHi  the  lines  of  tktt  onlluary  lorry.  Iq 
tractluG-eoglne  practice  a  welKtt  of  seven  tone  ap«n  the  driv- 
ing wheels  baa  to  provide  the  adhesion  for  moving  a  total 
weight  of  40  tons,  whilst  In  motor'Wagoo  practice  five  toue  on 
the  drivers  hae  to  provide  tbe  adhesion  for  moving  only  13 
tons.  It  is,  tberefure,  sought  to  obtaLn  more  than  a  double  eB\r 
ciencyperton  ou  the  driving  wheelo.  in  tbecaaeof  tbetractlou- 
euglae,  and  tbla  difference  between  the  two  systemB,  though 
apparent ly  a  simple  one,  Ip  of  far-reaching  Importapce.  It 
meaaB  that  amooth  tIreeuevercBD  Buittbetractlon-cnglDe.  .  .  . 
Whether  amooth  tires  will  gWeaatlBEactary  reeulta  dd  the 
motor-wagon  le  a  question  that  callJ  for  hiveatl^ation,  for  an 
affirmative  Anding  must  l>e another  strong  point  In  favor  of 
the  modern  form  of  road  locomotion.  It  has  certainly  been 
proved  to  demonairation  that  In  dry  weather  a  motor-wagon 
requlresi  no  ribs  on  the  driving  wheels.  At  tbe  ISDO  trials 
ot  tbe  Liverpool  Self-Fropelled  Traffic  ABeaciatioDi  Evertoo' 
Brow,  Browaide,  aad  Ru|iert-lane,  paved  reapectWely  with 
Beta,  macadam,  and  colible  atonea  were  aucceeafuliy  climbed 
and  descended  with  loads  of  freight  up  to  alx-and-a-balf  toa4. 
(These  gradients  are  only  known  to  carters  and  cart  owners  by 
reputrH  The  same  loude  were  mameuvred  Into  bertha  at  the 
dock-elda  In  leoa  than  acouple  of  mlnutee.  Ho  far  so  good: 
but  may  not  murky  or  continued  wet  weather  prove  troubte- 
Bome?  Let  It  be  granted  tbat  during  nine  months  In  the  year 
the  roads  are  hard  and  dry,  what  provision,  if  any,  mnst  be 
made  for  working  on  greasj  surfaces,  soft  macadam,  or  eaow? 
Fortunately,  we  can  ttirii  to  the  experience  of  Fuller* Co., 
('hlswick;  Fax  Urop.,  WtlHngtou;  Meaerti.  Oalneas,  Unblin, 
and  other  users,  who  have  kept  records  over  lengthy  periods. 
It  iBantlBfaetury  to  note  that,  during  tbe  laat  two  winters. 
DO  dllBciiltles  have  risen  except  from  snow.  ThLs,  after  several 
experiments,  waa  overcome  by  tbe  temporary  attachment;  of 
adjustabie  shoe^  to  tbe  tlre^  of  the  driving  wbeelB.  In  work- 
ing on  pavefl  streets  coveretl  with  a  filmol  sticky  mud.  a  alight 
tendency  to  gld«-ellp  from  tbe  crown  towards  tbe  curb  htm  been 
cooateraeted  by  a  small  deflectloa  of  the  steering-lever,  but  tbts 
skidding  Ib  now  prnctlcnlly  cured  by  an  Increaae  in  the  length 
of  wbeel-'baee.  In  the  country,  when  loose  and  wet  macadam 
baa  beeu  travelled  over  after  heavy  ratua,  there  has  been  no 
trouble  through  the  road  materLal  "lifting"  on  the  tires.  We 
may  eafel;  conclude,  from  the  evidence  that  la  alowly  accumo- 
latlng,  that  smooth  tires  are  efficient  during  the  whole  year, 
both  In  town  and  Country,  except  on  mnddy  bille  nf  excesidra 
flteepneas  and  Iti  nnow,  TheeedifflcultlPflcaD  lie  and  have  been 
met  by  special  attacbmenta  which  coBt  little  aud  are  easily 
fitted  or  removed,  whlUt,  for  continued  working  uuder  adverse 
cundlllonH.the  leadlug  manuTacturera  are  inuhiug  Interchange- 
able wheels,  which  will  be  kept  In  tbe  running  abed  at  sny 
haulage  company  lor  use  when  re<iulred.  It  ie,  ufcounte,  clear 
that  In  a  city  so  well  ctennsed  as  Liverpool,  whoee  streets  are 
a  bright  example  to  the  large  majority  of  provincial  townt, 
Buch  eipcdlente  will  rarely  be  retorted  to. — Tin-  Liverpool 
Jnurnal  nf  Commerce. 


TIRES  AND  TRACTION. 

A  source  ol  much  ot  theopposttlon  to  traction  engines,  and  ofte 
that  was  not  touclieil  upon  in  my  last  tintea.is  the  neeot  eroM 
pieces  or  other  prr.Jecthius  upon  the  tiree.  Tbene  are  neceeeary 
uncts  to  their  working  even  during  dry  wenther,  bIucP  the 
udheslun  with  sniooth  tires  would  be  InaulBclerit  fitr  the  pro^ 
pulalou  of  tbe  l<t-toa  engine  pulling  tbr^c  trucks,  hovlng  a 
^rpBS  weight  of  SO  tons.    It  a^tt  cars  that  iraction  engine 


SEEING    BERLIN. 

A  motor-vehicle  drive  was  recently  organized  by  tbe  pro- 
prletiira  n(  one  of  tlie  lending  hotels  In  Berlin  (or  the  Ireneflt  of 
ltn  many  foreign  vlsUfirs,  AmiuKements  were  made  with  the 
Derlln  Motor-Wogen  Ge«  Hschnft  to  nuppty  a  numtter  of 
vehicles  with  driven*.  No  less  thflo  thirteen  cars  were  alto- 
gether re<]ul«Ml,  lhi*BeconBlBllngof  both  petrol  and  electrically 
driven  v  eh  Id  i^,  ranging  In  bIkc  from  a  i^ctoria  up  to  a  large 
mulor-omnlbna.  ['pwards  ot  seventy  persons  joined  tbepartj, 
who  vlntted  the  leading  placet)  of  )ittere«t  In  tbe  German  cap- 
ita] and  the  Mausoleum  In  IJharlottenburg.  The  drive  occupied 
three  hours  und  a  half,  and  according  to  all  accouDte  waa 
much  enjoyed. — TTie  Motor-Car  JonrnaL 
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FRiQMTENINa    H0RSE5. 

Emeet  EstJ^onrt,  a  London  motc-rlBt.  wbot*e  atartlng  device 
was  dedCribed  In  the  Houhkl.E8H  A<je  of  January  lOlaet.wrfteH 
HH  (oliwHTu  to  a  Norwich  paper  regarding  frljchteued  horeee : 

"llj  Pirjerience,  after  driving  care  30.000  rotlea  without  In- 
Jnring  lUHn,  wuaian,  cMlrt.  or  dog^,  \m  that  tlie  best  ILIui;  to  do 
In  paR4ln(c  vehicles  going:  In  the  8»ime  direction  U  to  get  l>j  at  a 
ffOQd  pace.  TJie  honK-a  take  lews  notice,  and  when  once  raAsed, 
the  quicker  the  CAr  la  In  leaving  the  horeee  the  better  (or  All.  In 
Rieetlii^a  horse  It  Is  better  to  come  near  at  a^ood  Bpeert.as  by 
BO  doing  the  engine  can  Ije  thrown  out  <>f  ge^ir,  ftiid  the  car  ran 
pai^toij  luuwn  momenta m.  thus  waving- the  notue  of  th«  engine 
and  jfpar,  Experienced  tuotor-car  drivers  have  found  this  la 
best,  und  In  a  fiew  years  the  drivera  ol  horaeH  will  think  bo  tno, 
and  not  trutible  so  much  about  the  «j>eed  aa  the  oare  of  the 
driver  In  oth'er  rvHpet'ite,  «uch  ae  preventing  oolse,  giving  plenty 
of  room,  not  attempting  to  pasH  until  there  1m  room,  not  blow- 
ing the  horn  near  horse*,  etc.  Siy  experience  alao  teacUe*)  nie 
that  lunlnecaees  out  of  t«n  the  drivers  of  horaee  are  much  more 
(rigbtfued  thuu  the  horsee  are.  In  pro^if  uf  thie  I  would  say 
that  my  London  attiUleA  are  situated  In  ara^wO'  where  there  are 
about  200  horacM,  and  although  I  have  kept  roy  car«  Eo  the 
ceaier  of  this  mews  and  oppofllt*  a  utnbte  that  UBuully contains 
12fl  horwf^,  I  bnve  never  once  been  naked  to  atop  for  a  restive 
hon»e.  The  men  eipect  me  to  drive  En  and  out  juat  the  uame  as 
though  I  was  driving  a  burse."^ 


RUNNING    DOWN    CHILDREN. 

U  1l  not  very  generally  underatood  ttiut  yoQUg  children  can- 
but  in  law  be  held  guilty  of  contributory  negligence.  The 
(■•gnl  coqaeiiuence  U  that,  Id  an  ordinary  acdtlent  cose,  a  cyclEat 
will  be  loiiad  liable  Xn  damage,  eveu  although  In  point  ot  fei't, 
fl  child  has  been  efmnllj  tu  blume*  I  am  dealing,  of  course, 
with  thf  caae  where  there  Is  fault  on  both  eldea,  and  where, 
had  the  pertiun  who  waa  Injured  been  an  adult,  he  would  not 
,te*ve  fecuvered  damages.  A  case  which  was  recently  tried  at 
Jlanrhester  County  Court  will  llluHtrute  thla.  Damages  were 
claimed  on  behalf  of  a  child  who  had  been  knocked  down  In 
tlieetrwtby  a  cyelist.  In  giving  his  declaiou,  Judge  Parry 
said  tbut,  had  the  plaintiff  been  an  ndult,  judgment  would 
have  been  given  for  the  cyclist,  but  In  tbecaae  of  a  cbllil,  the 
law  as  to  contribmtopy  negligence  was  different.  Thecycllet 
admitted  be  was  riding  without  brake  or  bell,  nnd  that 
although  be  carried  a  whistle,  hewiie  unable  to  use  It  promptly, 
as  It  wae  attached  to  hLs  coat.  He  could  not,  therefore,  gire 
an  effecUce  danger  i^lgnal.  After  ilie  accident  the  cyclist  acted 
mast  protnptlj  In  caring  for  the  child,  and  tbc  Judge  regretted 
that  Ite  frlendfl  bad  not  accepted  the  terms  that  were  offered. 
Judgment  was  given  fur  HUa..  with  Ci>BtH.  The  moral  la  obvl- 
onSt  and  the  law  1h  clearly  this — that  the  whole  ouua  of  rempon- 
albltlly,  where  a  child  la  concerneil.  Id  thrown  upon  the  adult 
cyclist.  The  greatest  care  must  always  be  exetclaed  where 
there  are  children  about.— I'fte  .SSL-of£/«/i  Cyi-Ust. 


\ 


THE   5TRAIN    OF    ROAD    RACING, 

Speaking  of  the  Paris-Toulouae-PHris  race,  a  correap^mdetit 
ijf  the  Ixindun  Daily  Exprem  »ayi!i;""SeverBl  of  the  com|>et1- 
tore  avowed  tbeir  unwtlllngneH*  to  compete  again  Id  so  ex- 
hunstlng  au  evetit;  mid  it  la  posalble.  If  not  probable,  that 
lirag-dlstancc  racing  may  die  a  naturnl  d^^ath  ratlii^r  than  suffer 
actual  euppresalOD  at  the  hands  of  the  nuthorilleH. 

"TliB  winner  of  the  trordou-Beimett  race,  M,  <'harroni  waa  n 
BOtnble  ahaentee,  though  hie  car  wan  driven  by  M.Volgt.  A 
frtcnd  ul  niineeaw  M.  fliarrou  a  few  hoQPB  after  the  Gordon- 
Bennett  racv;  lie  woe  then  la  Iwd,  In  a  state  of  great  prostra- 
tli^n,  and  expresaed  hla  diKlnclinatlon  Ut  go  through  such  a 
nerve-  est  roving  at  niggle  ugahi.      The  condltUniM  thcniei-lvce 


of  the  more  recent  race  WBPS  niDcb  l«rt  tlTlBB,  bot  the  beat 
made  all  the  difference. 

"  At  the  luitne  time,  both  the  race  Just  over  and  the  Gordon- 
Benttett  race  euiphafilxe  the  superhuman  natui-e  of  de  Knyfl'a 
aelilevement  In  the  MarRelllefl^Nlce  event,  wlien  be  averaged 
431^  miles  an  hour  on  a  continuous  run  of  over  BOO  kllo- 
nietreti." 


LIQUID  AfR. 

Iq  a  recent  number  of  the  A7We,>-  JoUrOal  of  Ilnginei'ring,  Dr^ 
Robert  H.  ThuratoD  dlecuawB  tbe  possible  80U  rces  of  energy  for 
automobiles,  and  eipresHea  UI«  Tlew»  on  the  subject  Df  liquid 
air  Hs  follows: 

"  It  stores  compat-MiWely  little  energy.  Is  enormously  coaily, 
especially  as  a  competitor  with  energy-storage  llulde  of  little 
or  no  cost,  requires  very  large  quantities  per  horse  power 
delivered,  and  no  known  way  exists  fcir  Its  storage  for  atty 
considerable  or  aatlfifactory  period,  wUbout  Immense  waate. 
According  to  LLnde— perhaps  its  most  succesalul,  experienced 
and  reliable  producer-^lt  requires  100  horse  power  at  the 
compreBBor  to  produce  as  many  pounds  per  hour,  and  it  can 
develop  but  a  fractlou,  probably  a  small  fraction,  Of  that 
amount  of  power  Id  regaslfylng.  It  loses  by  simple  vapot-liEn- 
tion,  even  Id  large  Teasels,  10  gallons  and  upward,  about  lour 
per  ceut..  uttder  the  most  favorable  conditions  tor  ita  preserva- 
tion, eaeb  hour.  Its  etQclency  In  the  tnotorlB  fouiid  to  be  about 
tour  per  cent.;  that  of  the  steam  engine  Is  from  7  to  20  and 
more,  and  that  of  the  gaa  engine  ranges  to  still  higher  flguree. 
In  tbe  ^kerfect  heat  engine  the  quantity  of  air  required  to  do  tbei 
aame  work  within  the  same  range  of  temperature  of  operation 
Is  a  bout  sixteen  times  as  much  as  uf  steam;,  while  steam  coat* 
uothlog  ne  a  crude  material  and  liquid  a|r  cost»  no  one  kaowa 
precisely  what — probably  uot  less  than  three  or  four  times, 
perhaps  tea  or  Hfteeu  times,  us  much  as  the  Fuel  used  witb 
Bteani  engine  or  the  gas  engine. 

*' The  wild  claims  of  the  promotor  of  tbe  stock  companies 
now  in  tbe  market  for  speculative  purposeaare  probably  based 
on  but  little  better  reason  than  those  of  Keeley  or  of  other 
mountebanks.  Taking  Its  cost  Id  tbe  engine  at  the  advertised 
minimum,  about  f  8  per  ton,  and  that  of  steam  in  the  engine 
at  abouH(),CJ0025  per  pouDd,,  flbout  50  cents  o  ton,  and  94 
lor  coal,  the  relation  Is  le  to  I  Ui  favor  of  steam  per  pound, 
and  many  times  thla  per  horse  power  developed,  A  Brst-class 
eteamslilpof  10.000 horse powervvould probably  pay  f  1U0,000 
lor  the  air  alone  to  operate  the  piuposed  system  of  machinery 
la  a  single  voyage  across  the  Atlautic.  We  are,  however,  etIU 
awaiting  exact  data,  and  the  proposing  lavestor  in  this  fie^ld 
will  meantime  do  well  Orat  to  ascertain  the  exact  character 
and  records  of  the  meit  with  whom  he  must  deal,  their  tnteiier- 
tual  us  well  astnoral  rpllublLlty,and  tbeir  standing  na  scieoUde 
men  as  well  aa  mechuulcsaud  mechanical  euglneere;  next  to  se- 
cure by  personal  observation  nud  meaauremente,  or  through  a 
trustworthy  and  reputable  expert  In  that  fifieclalty,  preL-lse  Qg^ 
urea  of  power  eipended,  product  secured  and  costs  Of  power 
and  product,  and,  finally.  Us  availability  as  shown,  not  through 
prophecy. but  by  actual  experimental  and  llfe-alsework,  for  the 
particular  purpose  In  view.  It  Is  always  ]>erfectly  practicable 
to  aecertain  Just  what  tlie  huelneesslile  of  (be  propositJon  may 
be  expected  to  be  worth  through  a  careful  and  accurate  Inves- 
tigation, by  iiroperly  conducted  experiments,  by  well-knowo 
and  reliable  methods  familiar  to  every  member  of  the  engineer- 
ing profession. 

*^  Tbe  beat  evldeoce  that  tbe  writer  has  thus  far  collected  la- 
dicatea  that  the  cost  eveu  of  refrigeration,  |t|  ordinary  Cotd-Rlr 
work  and  transportation,  as  of  fruits  by  train,  must  be  several 
times  as  much  with  liquSd  air  as  with  Ice.  The  former,  eostlDg 
about  sixty  tllncs  as  much  as  the  latter,  pound  for  pound,  Is 
capable  of  far  lesa  refrigerating  effect  per*  pound.  In  no  ordi- 
nary work  can  liquid  air  compete  with  Ice  or  the  refrlgeratltig 
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H.  H.  BufluDi,  a  muchluiat  ol  Brocbtoo^  MaBa.»  1b  at  work  on 

a  motor  carriage. 

The  United  Power  VeWele  Co.,  ol  New  York,  will  locAte  Its 
factory  in  HutlaiKl,  Vt. 

It  costs  %'2(i  cn  Mpeed  an  HUtotuublte  faster  tbati  elgbt  tull«« 
ati  hovT-  in  Priuc^etoD..  N,  J. 

ThA  Autamobtle  Rapid,  bellverj  Co.,  Detroit,  Mich.,  b&»  been 
iDCorporated  witti  a  capital  uf  $25,000. 

Tbe  Standard  Motor  Veblele  Co.,  of  Camdeo,  S.  J.,  bas  been 
Incorporated  wltb  a  capital  of  9250,000, 

Mra.  Fratik  E.  NortoD  Is  the  flrat  womau  automoblllst  of 
Byracuse.  N,  T.    She  driven  a  BtieBm  eurrej. 

J.  S.  Kinsley,  of    Burllogton.  Vt.,  haa  taken   the  a^eucr  for 

th^t  Btateof  the  Locroiuobllfljjo.  of  America. 

JouiN  McNaughton  has  opAued  a  atore  in  Ftttafleld,  Ma^,, 
lot*  the  Bale  of  tbe  "  Mublte  "  sterol  carriage. 

The  Ayera  (jasollDe  Engloe  &.  Automobile  Co,  ie  a.  Dew  coin^ 
nuy  n'hifh  will  shortly  locate  In  Haglnaw,  MIcb. 

J.  O.  Lyle,  ol  ButterQeld,  HIqd.^  claims  to  have  iDveated  a 
practicable  self- pro  pel  ling  attai^bmeat  (or  beary  field  artillery. 

The  Detroit  Automobile  [telWery  Co,,  with  Dr.C,  H,  Pfqntner 
as  manager,  and  offices  at  12?  W&yne  street,  has  also  been 
tirganlied. 

Tbe  General  Antomoblle  Co.,  capital  9135,000,  baa  beea 
Incorporated  In  New  Jersey.  Its  principal  office  te  at  60  Grand 
■treet,  Jersey  City. 

The  United  States  Lancb  Wagob  Co.  hn»  been  aucceeded  by 
tbe  T.  H,  Buckley  Co.,  ol  Worcester,  Ma4s.,  which  proposes  to 
bnlld  self-propelled  lunch  uBgoiia. 

H.  F.  Borbela  &  Co.,  of  8t.  Loula.  Mo.,  have  sent  as  a  neat 
pamphlet  ifivlug  llluatrated  descrlptloas  and  prieea  on  their 
line  of  ruunlug  gears  und  pnrtH. 

Tbe  only  mot^jrcan-tage  In  ToiH'kn.  Run,.  1h  owned  by  Terry 
Btattord.  owner  of  a  small  macblDe  shop  to  that  city.  Mr. 
Stafford  built  the  pntlre  mat^lne  himself. 

The  newly  foroied  PeniiBylrBDla  Automobile  Cluh  betd  a  run 
DO  Suiidny.  the  lOtb,  atnrtluK  (rom  the  Pblludelphlu  Automo^ 
bite  station,  lU)j  N.  Broad  street,  and  goliig:  to  WlUow  Orove 
Tiri  Chestnut  BUI, 

Erneat  \\  aioaii,  of  Bridgeport.  Conn.,  ehlel  engineer  of  the 
Am^rlean  Grapbophone  Cih'a  plaot,  has  beeu  for  acme  time  at 
work  on  a  gasoline  cnrrinj^e  of  his  owe  loventlon.  It  Is  now 
reported  to  be  nearly  completed. 

ThcMonsoD  Safety  Automobile  Co..  capital  tl^5.0D0«bas 
b«en  iQcorporated  under  New  Jersey  laws.  Its  office  will  be  at 
60  Grand  street,  Jersey  City,  and  It  will  manulactnre  motor 
vehlL'le»  under  tbe  Mudhod  pateote. 

The  AabtoQ  Valve  Co.,  boeton,  Musa.,  have  aent  U8  a  ilrcj* 
Ihf  and  price  llflt  nf  thelf  stnull  Steam  QttlngH  for  vehicles. 
Tbcfle  Include  pop  safety  valvee,  cylinder  pellef  valves,  water 
Ranges,  cocks,  uud  preseure  Kauxes. 


It  la  reported  that  E.  W.  Tucker,  wbo  Is  cohDoeted  wltb  the 
I^,  P.  AlllB  C.ii.,  lit  Mllu-Hukee,  Intends  tormEn^  a  company  to 
operate  a  pnljllc  livery  of  motor  \'ebicle«  In  New  Orleaos.  The 
vehicles  will  be  of  Mr,  Tucber^s  Invention. 

Rochester,.  N.  T..  Is  couBiderlng  a  B|>eed  ordinance  similar  to 
that  proposed  in  Syracuse.  The  ^peed  for  all  vebicleS  Is  limited 
toei>(ht  mlJea  ho  hour,  wli[cb  la  reduced  to  sIx  wlttlltt  a  radlns 
or  one-halt  mile  from  the  city's  ceoter. 

The  Police  CommlEMloa  at  Newport,  R.  L,  has  r^lused  to 
grant  liermisslou  lor  tits  automobile  and  locomobile  races  Fur 
the  prixee  which  W.  K.  Vandorbllt,  Jf.,  Intended  grtvlng.  Tbe 
relUBUl  woe  Tntidt'  In  view  o(  the  pnitoats  of  the  cottagers. 

The  KnIInd  Ufg.  Co.,  capital  Yl, 000, 000,  has  been  Incorpo* 
rated  under  New  Jt^rsey  laws.  K.  Arvld  Enlind,  the  Inventor 
of  the  noO'SUpplni;  pueii  malic  tire,  a  test  Ot  which  was  reported 
In  these  columns  a  few  wpeks  ago.  Is  one  of  tlielDCorporatore. 

A  new  nririiniziitltm,  knmvti  as  the  Penaaylvanla  Autoniobite 
Club,  has  been  formed.  Tlie  foUuwIng  are  Ita  officete;— Dr.  F. 
[j.  Sweauy,  pr*fltdent;  Julian  Haugwltz,  Tlce-prt«ldent;  Henry 
J.  Job UBon,  secretary' ;  Charleu  K.  Wright,  treUanivr;  Dr.  S. 
Leon  Gans,  c-nptalu  of  runs. 

A  company,  wltb  H,  A.  Logue  at  the  head  ol  It,  has  been 
org-auiied  to  operate  a  public  service  of  motor  vehicles  on  tbe 
streets  of  CbanibcrHburg,  I'a.  A  few  machines,  carrying  half  a 
dozen  passengers,  will  be  bouglit  to  start  wltli,  and  teu>eent 
fares  are  reportwl  to  be  Intended. 

Though  tbe  records  show  that  there  Is  over  half  a  billion  of 
dollars  capitalization  for  sutomoblle  coustroctloo  companies, 
thi-re  Is  little  fear  of  a  flnancial  panic  among  them.  The  ones 
who  are  actually  manuriictUrfing  seem  to  have  enoqgh  to  keep 
them  going,  and  tbe  others  bare  not  the  wherewithal  to  make 
a  failure.— TAe  Wttttei. 

The  Chicago  Automobile  Club,  which  was  or^i^nnlzed  August 
10,  Intends  to  Increase  Its  membership  from  H*  to  330.  It  Is 
the  opinion  of  Its  members  that  speed  contests  on  the  road 
arouse  public  resentment  and  do  much  to  Injure  the  cause;  and 
It  has  been  determined  to  accept  no  pereon  as  a  member  who 
makes  a  habit  of  entering  Such  contests  with  his  QUachlne. 

The  motor  vehicle  owners  of  Minneapolis  treated  the  County 
Commtsaluners  to  a  country  run  on  August  lOtb.  Thirteen 
vehlvtw  made  the  start,  going  to  Wayiata,  uu  the  ehoi?e  of 
Mlnnetonka  Lake.  On  their  return,  dinner  was  served  at  tbe 
Lafayette  Club,  after  which  came  an  luformal  dtscussloii  on 
the  subject  of  good  roads  and  the  need  of  tbcm  la  the  country 
around  MlnneapoMs. 

One  of  the  features  of  Interest  which  will  be  a  part  of  the 
program  at  The  tnte^r-Oceau  Automobile  Exhibition  and 
Meet  at  Washington  park,  Sept-  IH  to  22,  wilt  be  the  .gather- 
ing: of  representatives  of  various  cities  to  consider  the  4|ue«itJoQ 
of  muulL-tpnl  license  and  control  of  horseless  vehicles.  The 
Inter-Ocean  hns  been  osaured  that  a  rpjireeentatlve  convention 
of  city  ofUclals  from  atl  parts  of  the  country  will  assemble.  It 
l^  e«r*t*t«l  general  laws  for  the  regulation  and  control  of  the 
motor-vehicle  will  be  recommended. 

The  Joseph  Diion  Cratlble  Co.,  of  Jersey  City,  N.J. .  claim 
especial  merit  lor  tbeir  powdered  grnphtte  when  used  In  con- 
nection wltb  tbe  URUal  cylinder  oil  In  steam  and  gae  engines. 
It  Is  well  known  tliat  only  the  best  mineral  ofl  can  be  need  1u 
tbe  exacting  coudll  Ions  of  the  latter  work  ;  but  even  this  cb&rs 
or  burns  Up  entirely,  under  tke  influence  Of  the  beat,  ^hile' 
graphite  Is  unafftx'ted  uuder  the  same  coudltlons.  Hpectal 
grnphlte  Jubrlcauta  are  prepared  lor  gearing  and  fur  sprocket 
cbafua.  When  need  on  chains,  no  ifreaae  ahnutd  be  used  with 
thegrnpbUe,  US  It  gathers  dirt.  Instead,  the  graphite  should 
tK  used  with  a  nice  quality  of  vapcllne,  or  should  t»  mixed  with 
gasoline  or  turpentine,  and  applied  to  the  chain.  TbegBsoUue 
or  turpentine  will  erapornte,  leaving  a  thin  coating  of  graphite 
■)n  the  chain. 


Auirust  sa,  iDoo 
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UNITED  5TATES  PATENTS. 

t>5:t,8iy — Sparking;  Igniter  for  ExploHire  EoglneQ. — 11.  C 
TbnmeeD,  or  UamUurji;.  Fa^,  Bsalznorol  two-tlilrdB  to  A.  Mur- 
docb.  or  eatne  place,  and  A.  11.  Leader,  or  Hpiidinjir,  Pa.  Juljr 
31, 1900.    Application  HSed  ApHI,17,  liJOO. 

GJij.asa— Steam  Qedt-rator.— JnHp[ih  (.ilrDux.ot  New  York, 
>'.  Y.^  B^Hig'iior  or  ODB-hair  tit  Frederic  Tutreau,  of  Pame  place. 
.Inly  .11.  1900.    Application  filed  November  29.  1809. 

G5J,8!>4> — Resiln^tor  for  (3«HDllne  Eiigllie».— S.  A.  HnebrODclt, 
ol    .New    Vi^rk,  N,  V.    Jtilj  31,  lyoO.     Apiilk-atlou  died  August 

5,  imu. 

The  obfect  of  thla  Inrentlon  la  to  tbrott]«  or  restrict  the  lulet 
openlugB  for  air  Hud  HasollQe,  tu  tbe  Taporlser.  by  equal 
amnunta. 

Tlie  air  euterd  b;  the  disk  valve  Tp  7.  encb  dlalt  ol  wblcb  bai 
opeala^a,  as  shown  In  Fig.  1  Ooe  disk  la  etatlouary,  and  the 
OtbC'r  muunted  oU  tbe  ehnft,  G  iind  turidng  ttierewlth,  oIohpb 
the  apppturea  lo  7  bj  greater  or  leseer  amounte>«ccorr.llng  fl«  It 
is  turned. 


6Q4,S&4. 


Isd  overdow  i^lmniber,  with  Enlet  B  and  outlet  C     Qj  the 
I  D  tbe^aBollDe  tlowa  dowu  pn«t  the  nee'lle  valve  1  nnd 
rTclcle*  QV^r  the  wire  gauze  ll.wbere  It  la  vaporised  in  the 


atreani  of  nlr  wblch  ^oen  througb  the  gaiite  and  paases  out  at 
12  Co  tlie6up:Lne.  The  ueedle-valve  Ib  Free  to  move  Inngltudln- 
alijr  tbrouich  tbe  sleeve  or  r^gulatlng-acreTr  2,  and  la  provided 
with  a  ahoutder  23,  wblcb  engages  witb  tbe  l!>werextremU3^  of 
BUL'h  re^Hatlng-Bcrew.  The  acrew2laln  screw -threaded  en- 
gagement with  tbe  caaiuic  ol  tb«  cbambtir,  as  Indicated  lu  the 
drawluga^  an<l  when  adjiusted  to  tbfi  dealred  poaltlon  ma^  be 
locked  lu  place  by  the  Bet-ecrew  S.  An  expaDalon-apring  4, 
between  the  upper  eDd  of  the  ecrew  2  end  tbe  head  24  of  tbe 
aeedle-vutve  1,  tende  to  raise  the  valve  and  holda  the  eboillder 
^3  Id  engagement  wltb  the  lower  end  of  screw  2. 

A  link  10  cnnaeetflthe  ariu9  with  a  pin  oothe  operatlng-aTcu 
14-,  and  ivben  tli&  latter  ta  turned  from  Its  normal  vertical 
poaltluu,  at  which  both  valvea  are  wide  open,  the  ILuk  draws 
down  on  arm  9,  aud  tble  partly  closes  tbe  needle  valve  1, 

A  tnodlHed  arraURement  dIepenSeH  With  tbe  jacrew  2,  and  UBtB 
n  i>la1n  sliding  (ttem,  b^ld  up  agulnat  arm  9  by  aeprlng,  and 
moving  up  and  down  with  the  arm, 

654,990— Gasoline  Motor.— Stephen  Meaeerer,  of  Newark, 
N,  J,,  nsalgnor  to  the  Measerer  Automobile  Co-^  ol  New  JerBCy. 
July  ai,  1900.    Application  filed  June  8,  1H09. 

The  leading  feature  of  this  Imreutlou  is  the  uae  of  a  cylinder 
aud  pifltou  as  an  exbauet  inulller,  thr  pieton  moving;  rapidly 
out  at  tbe  mnmi^Qt  when  the  exhaust  valve  la  opened,  uod  the 
exhauBt  gaaea  being  thereby  expanded  Into  the  cylinder  with- 
out exterunl  Qolae. 

In  tbe  drawing,  3  Is  the  working  cyllndc^r  and  23  la  the  ex- 
bauat  cylln^ler.  The  platon  24  Is  worked  by  the  lever  19  and 
the  cam  IT,  wblcb,  aaaeen,  la  Inteutled  to  allow  the  platon  to 
be  drawn  out  as  quickly  aa  possible.  An  Ingenious  leature,  by 
which  a  little  time  Is  eaveU,  la  the  uae  of  a  loose  cam-ptcce  18, 
presaed  out  by  a  spring,  but  which  will  retract  I tsell  immedi- 
ately when  tbe  center  of  tbe  roller  baa  paaaed  ita  point  or  toe. 

A*  tbe  lever  19  la  forked  for  the  roller  {see  Fig.  3),  we  pre- 
Bume  It  la  cut  away  for  the  point  of  the  cam  to  get  tbrougb  It, 
although  thla  la  utjt  meutlonad.  DouhtU'aa  atao  a  buffer  la  uaed 
to  bring  platoD  24  to  reatot  the  end  of  Ita  courae  without 
wrecking  tbe  lerer  wblcb  operntea  It,  and  probably  an  air 
cuebinu  ou  the  oth^r  Hide  oF  tbe  piston  would  accoinpllah  this 
aa  well  aa  anything. 

655.172^Carbureter.— W.  S.  Olda  and  D,  M.  Hough,  of  Ht. 
I.onffl,  Mich.    July  jll,  lUOO.    Application  filed  Dec.  26,  1899. 

In  tbla  carbureter  tbe  air  enttra  by  tbe  aperture  b  of  the 
port  D,  mid  tbe  mixture  of  air  aud  vapnr  paaaea  out  at  F.  The 
gaaollne  entera  at  O  and  paaaea  up  tbe  tube  Ci  to  tbi?  needle 
valve  openings,  where  it  sprrada  overthe  coue  Hand  drtpe  ofl, 
being  evaporated  tueanwhlle  by  the  u|>-golng  stream  ol  air. 
Any  unevaporated  reeidunm  retuma  to  the  tank  by  the  pipe  K. 
Nothing  la  aald  aa  to  whether  tbe  gaaalUie  tlowa  out  under 
pressure,  btit  thla  aeema  to  he  Intended. 

655, 18:t— Pneumatic  Tire  Faetenlng.— J.  A.  Berger,  of  Chi. 
cagOf  111,1  aaalgnor  oF  one-half  to  .1.  P,  Larann,  of  aanie  place. 
Atiguat  T,  1900.     Application  Bled  January  IS,  1900. 
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G35,1S6— Kear  Compretsiun  ExpIoBlve  Engloe*— Henrik  A. 
Bertheau,  ol  StoL-kiiuIm.  Sweden.  AuguBt  7, 1900.  Appllcntlun 
filled  July  ■20,  ISm. 

655. 2tJ»— Starting  Device  for  EipJoBlve  Etigtuefl.— it.  R.  von 
Palter,  «f  Nuremberg,  Germaay,  August  7,  1900.  Application 
filed  June  i5,  1900. 

655,280~lKixiter  for  Exploalre  Engl  net.— Louis  Wltry,  of 
Waterloo,  Inwfl.,  uaalgoor  Ui  the  Waterloo  Gaeiollne  Engine 
Co.,  araame  plac«.  AutfUBt  7, 1900,  .application  Qled  Decem- 
ber 19,  1J^I>0. 

G5ij.320— Autolrnclt  fur  Garbage,  Aaheft,  Etc.— J.  C.  Ander- 
aoQ.  of  lil^hland  Park,  III.    Au^UKt  7, 1000.    Apptlc&tloti  filed 

September  23,  istio. 

655,»21— Autotruck  Vehicle.^T.  C.  Anderson,  of  Highland 
Park,  ni,  Angugt  7,  l',JOO.  dppUcatJon  aied  September  2a, 
1809. 

655,329— Motor  Vehicle.— J.  T.  DniiglDe,  of  Chicago,  III, 
AusDBt  7.  1900.     Application  filed  Jnly  37,  1809. 

655,406— Electric  Sparker  forGssollne  Eni^nefl.— J  (3.  Mac- 
PberBOD,  of  Philadelphia,  Pa.,  aaa\graoT  to  the  MacPhenon 
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Automobile  Co.,  of  New  Jersey,  August  7, 1900.  Appllcatlou 
filed  November  32,  1899. 

A  (lalek-actiug  lift  aparker  with  enap  vam, 

t>55,407— Vaporiser  fur  Gasoliae  Engine*.— .1.  O.  Mac  Pher* 
HOD.  ol  Phlladeljihla,  Pa.,  asHlgnor  to  the  Mae Pb«rflOQ  Auto- 
mobile Co.,  of  \ew  Jersey.  August  7,  1900,  AppUcatlnn  filed 
Nurember2^,  1S99. 

IiL  thle  Inreotlon,  2  Is  a  heating  chamber  supplied  with  eX' 
haust  Kn«es  by  the  tube  C.  Air  enters  at  a  pclnC  not  ahown,, 
and  pasaHB  by  the  pipe  X  to  the  engine  cylinder.  The  ifaaoline 
nrrlT-es  via  the  pipe  M  and  ueedle  valve  P,  which  the  spring  U 
keeps  normally  cloeed.  The  suction  valve  W  of  the  engine  U 
connected  by  a  link  to  thelever  T,  whleh  opene  the  ueedle  valve 
when  W  opens,  and  thiifi;  gasoline  can  eater  the  vaporlEer  only 
when  the  valve  W  Is  opened  by  the  flow  of  air. 

05,^1, 4 78— Gas  Knglop,— E.  C,  Wood,  ol  ^otnet-vllle,  Mass., 
neelgDor  o(  one~halI  to  T.  W.  Gleeson,  of  Boston,  Mass.  AuguRt 
7,  1900.     Application  filed  August  9,  1899. 

la  th1$  engine  there  le  A  partltliOD,  a^,  separating  the  cylinder 
space  from  Lhe  combustiomchainher,  with  a  eheek  valve  e  open- 
ing upward  from  the  former  Into  the  latter.  A  pasBa^.  a^^, 
ailmlts  the  pressure  to  the  top  of  the  pHetoo  after  the  latter  has 
moved  down  a  little  on  (ts  power  stroke.  The  only  apparent 
merit  of  the  arrangement  la  thnt  It  allows  the  cooihustlOD  to 
complete  llscU  under  full  pressure  beiore  expnnslou  Uegfus.    It 
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Is  probable  that  all  the  advantages  thus  gained,  and  qulie  pes' 
slbly  DUO  or  two  other  besides,  would  be  had  IF  the  valve  e  were 
umUtf*d,  the  partition  made  solid,  and  the  mixture  entrapped 
nfter  the  port  a-"  was  covered  were  allowed  to  compresa  au4 
expaud,  Igniting  when  thi^  piston  reached  the  point  a^^. 

6S5.475— Multlple-Plston  Petroleum  or  G«s  Motor— Ch.  E. 
CttUoch,  oC  La  Pl^be,  France.  August  7, 1900.  Application 
filed  August  14,  1897. 

This  inutor  Is  of  the  well-known  balADced  typo,  having  two 
pistons  moving  In  opposite  directions  lu  a  cylinder  open  at 
both  ends.  The  general  arrangement  Is  well  shown  In  the 
drawlugs,  the  leading  feature  out  ol  the  ordinary  being  that 
no  croeahead  [s  uaeii  with  the  second  piston  C.  The  yoke  E-  Is 
rigid  with  the  md  K  and  the  rods  E'  £■■*,  the  result  being  that 
the  piston  Itself  acts  as  a  crosshead.  The  Inlet  valves  are  sac 
tkiU'lifted,  and  are  On  the  same  horizontal  plane  with  ainl 
berslde  the  exhaust  vulves  K^.  In  order  to  obtain  as  full  a 
charge  as  prjselble,  the  nusclllftry  Inlet  valves  T  T^  ( l-'lg.  4  i  are 
mpchaulcally  oE>eited  nfter  the  epriagfl  on  the  regular  lulet 
valves  have  clneed  the  latter, 

65.1,558- Variable  Speed  Mechanism.— M,  C.  Jobneion,  of 
EInrlford,  Cunu.,  assignor  to  the  iJellx  Gear  Co.,  ol  same  place. 


HORSELESS 


At  the  Qiirnal  or  medium  speed,  the  craDk-i-haft  5  le  clutched 
to  the  sleeve  18,  wbich  currlee  the  Bprocket  wheel  34,  and  the 
latter  la  driven  at  the  speed  of  the  crank-shalt.  The  otb^r 
e]>eedB  are  preferably  nue  lower  and  one  higher  tbau  the 
"norraaJ."  The  sleevt- 18  la  carried  Id  ball  l>e-arliigp,  mouoted 
Id  the  ca*e,  and  two  spur  geara,  46  and  47,  an*  kejed  to  the 
Hleeve.  The  shaft  5  nina  lb  ha)]  beaHugs  iutbe  erauk  huim  and 
carrlKd  by  tbe  eleeve,  aod  thia  ehalt  boa  kej-ed  to  It  a  spur  i^ear 
■ki,  meehing  with  a  gear  43,  wlilch  la  hejed  to  a  a^condnry 
«hart  41  below  Che  other.  Two  gears,  43  anil  iB,  rus  loonrly 
nn  this  shart,  and  meHh  with  geara  4C  47-  A  |)oe]ttT6  clutch 
rlDBT  49  eonneeta  the  one  or  the  other  of  these  gears  wllh  tbe 
«bart  5,  and   theee   pairs   of  gears  glre,  reDpectlvety,  the  high 


I 


G5S,47&. 
Though  the  mechaniam  ia  Intended  primarily  lor  bicycles, yet 
It  [«  of  lotereataa  a  well  worked-out  and  cent  pact  tranamEaslon 
•rrangemeot.    Three  apc«da,  with  no  nverse,  are  prcrlded  for 


cr.H.sss. 

and  low  apeeda.  The  rEng  4S  Is  JibUted  by  the  lerera  68.  and 
whea  It  iH  In  mtd-poBitlon  both  geara  are  loose.  The  levers  113 
have  upper  arma  U7,  which  ahlft  a  ring  54  lengthwlae  Inalde  tb« 
eleere  18.  Thia  ring  has  studa  HS,  Blldlajj^  In  elots  In  the  sleeve, 
and  alBo  Intcrnul  teeth  57,  which,  when  the  rlngS4  la  In  tnld- 
posltlon,  engage  with  other  toeih  B7a  ou  the  ahaTt.  tu  Uda 
poeitlon  the  aleeve  and  uprooket  are  driven  d9r«H;t[y  by  tbe 
shaft.  When  it  ia  dealred  to  paaa  from  the  luw  to  1  he  high 
■peed,  or  vtc«  veraa,  tbe  teeth  r^T  will  readily  &3ip  paat  the  teeth 
57a. 

The  detail  flgurea  ahow  clearly  the  form  ol  tbe  caieand  the 
"fac^platea"  wbkh  closelt  In. 

655,562— Brake  for  Electric  Motore.^Chae.  A.  Llndatrnm,  of 
Chicago^  111.,  assignor  to  the  Elewltt-Liadiitrana  Motor  Co.,  of 
aame  place.    Aut^uat  7.  lUQG.    Application  Hied  May  g,  1899, 
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By  tbia  ln¥Biitlun  the  birake  Ib  eDcloseil  In  tb@  flbeti  of  the 
motor  Itseir,  aod  la,  therefore,  Dearly  dunt-proot.  Tbe  drawtags 
are  se)[-ex  plana  to  rj. 

655,5*13— Electric  Carriage.— Cbas.  A.  UodBtram,  of  Chicago, 
III.,  asBignor  to  th^  Hewitt'LittirlBtroQi  Mr>t<>r  Co.,  ol  idme 
place.     AuKUttt  T.  1900.     AppJlcatiin  fllnl  Mnruh  :j.  1^)00, 

Tbe  lendlDg  features  of  tbls  Invention,  whicb  concO'rDa  only 
tbe  motor  ami  not  thi^  runulug  Kear  tit-  bf>dy,  are  aa  followa: 
Tbe  non-use  0 1  pole-8l)Oe?  OU  tbe  magpet  poles,  by  wblcb  tbc 
eddy  curreota, farmed  at  tbe  Joints  nrhereBucli  HbocB  are  bolted 
to  tbe  core«,  arc  avoided,  and  tbe  efficiency  In  clalmM  to  be  In- 
creased; tbe  use  of  two  moiors,  oae  drivlug  each  r«ar  wbeo]; 


!f 


Boa^, 


I'pu^ 


JGHS^. 


*.  K. 


J 


Q95,B«IS. 

the  peruianeot  coDuectlDnoE  tbe  field  windings  of  both  motura 
En  multiple  witb  each  other, and  of  tb«  araiaturcBln  eprlen  with 
each  othi^r,  ivblch  9ia  clalnied  to  Improve  tlie  pfflirleiicy ;  and  the 
use  of  the  tblaneiit  possible  alr-ga[>  between  the  pole  plecea  Hud 
the  teetb  of  the  armature  cort.    ReKatHlliig  thlslast  feature,  the 


Inventor  saya:  "The  eetabllBhed  rule  heretofore  prevalllug 
among  el€t^trlcal  manufacturerH  and  experts  coneemlng  sEr* 
gapa  between  the  ariDatnreS  and  fleld-magneta  of  molors  haa 
been  that  the  air-gape  should,  not  be  Iw*  than  one-qaarter  of 
the  width  of  the  armature-slot— that  Ib,  the  groove  or  slot  In 
the  arRiattireH?ore  whereEu  th«  wires  are  placed.  Tbe  reasona 
aHBlgned  for  this  rillf  nr«,  flrat,  with  a  very  BUiall  alr-Kap  the 
excitation  Ib  too  low  to  maintain  a  HtlO  field  nt  full  load;  sec- 
ond, eildy  purrcntfl  become  troubleBoroCr  and  third,  Rreat  dlfli- 
culty  arleee  Id  DiHlntaJulng  the  exact  amount  ol  eicltatlOD, 
which  18  much  more  eeaentlal  In  multipolar  than  Id  bipolar 
machlnea.  These  rfasojiR.  are  sound  and  correct,  bo  far  aa  their 
practical  application  to  motora  of  high  voltage  Is  coDcemed, 
but  are  not  eound,  and  arc,  In  fact,  mlBteHdlng  when  It  \s 
attempted  to  apply  them  to  motore  of  low  voltage  (SO  volla 
(lud  under),  bfrcauae  in  aucb  niotorie  I  have  diflCO¥ered  that 
HUi'h  wide  aLr-|;apa  create  renlatance,  generate  heat,  and  cauee 
n  ioua  "f  electrical  eoer^y.  Therefore,  contrary  to  thla  well- 
known  and  i?BtDbIl6h?d  rule,  1  make  the  air-gaps  In  luy  motors 
as  tJiln  as  paaelhle,  qud  by  rcaaou  oF  such  unuaiially  thin  atr- 
^apa  larfjely  hicreaae  th*  etHciency  of  luy  uiotora.^' 

A  buttery  of  40  cells  \vl  prctwred,  and  tbe  flgurc  shows  a  dJa- 
grata  of  the  clrcuitF. 


<'i.'>ft,eTi), 

l>n5jG70— ilotor  Frame  Attnchment  for  Vehlclee.— L>  E. 
Broobea,  of  Chicago.,  III.,  aealfliior  of  one-balf  to  Sidney  M. 
Weir,  of  Clc-veland.  Ohio.  Auguitt  T,  1900.  Appiicatloii  Ql«d 
April  11,  1898.     Renewal  December  15,  1899. 

The  leading  featurcB  of  th1«  Invention  w|U  be  apparent  from 
the  drawlnga.  The  Enotur,  by  a  bevel  plnluti  f,  drlvcB  two 
bevel  gears  f^  I-,  which  are  looae  on  an  Intermediate  abaft,  anrl 
are  connected  thereto  by  clutches,  Thia  ahaft  drives  tbedltler^ 
ential  flbaft  by  epur  gears,  and  apiir  gears  or  eprochet  L-balne 
connect  the  two  holvaa  uf  the  differential  ahaft  with  tbe  rear 
whetie. 

The  front  ajtlo  jwWela  by  a  fifth  wheel, and  w|U  swivel  yertl' 
cally  alau,  to  allow  fnr  EneqnalltieH  In  the  road.  .No  cbaage 
gears  are  provided,  and  the  molur  frame  and  reveratng  giear« 
art^adead  weight  on  the  rear  wheels, 

0"ia,(>f>0— SUwrlng  Mechanlarnfor  V'ehlclPB— G,  L.  Reecetlerna, 
of  Winchest&r,  MaM.  August  7,  11100.  Application  filed  Octo- 
ber D,  ISftH, 

G."»5,(Jfil— Fuel  Receptifle  for  GiBBolliie  Engines.— O.  L.  lleea< 
stierna,  ol  Wlncbeeter,  Maes.  August  7,  1900.  Appllcatloa 
filed  October  28,  1899. 

A  taolc  baring  Ita  bottom  weaker  than  th?  mt  ol  It,  so  that 
the  bottom  will  blow  out  hr^t. 
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FOR    SALE. 

A  Mobile  Carriage,  Westchester  Model.  Wleiiing  to  purchase 
a  fimr-pASsenger  oarrlago,  I  wUl  sell  ray  preseDt  "  itoblle  "  iar 
$£75.  This  Ib  a  bargalo,  and  the  first  mna  tubes  It,  This  <;ar- 
Tiage  hae  b^ea  carofully  uPeii.  a&d  l&  Id  good  ruQnln^;  order. 
Faluted  la  two  Bhadee  o(  dtirk  green,  leather  seat.     No  lamps. 


FOR   SALE. 

(Genuine  aecood'hacd  De  Dion  Tricycles,  fruci  |%)0  upwards, 
guaranli'i-d  to  be  In  good  runstDg  oonditloD.  Good  opportually 
for  bloyiilti  dealorB  lo  obtain  renting  and  advi^rtlalng  niachlada. 

KENNETH  A.  SKINNER, 

2iA  MaagaehuKlti  ivtoatt  Bodon,  Mub. 


FOR  SALE 

L  1900  mod^l  WlntoQ  carriage  which  taae  been  run  lees 
than  500  mHea,  Is  flret-claBs  carriage  and  in  good  condition; 
can  bA  eeeo  aod  tried  at  the  BtatloD  uf  the  Automobile  Storage 
&  Repair  Co.,  57  W.  66th  St.,  N.  Y.  City. 


Addfeu  WINTON,  care  HotkIca  Age. 


^FOR   SALE. 
Four  Wtnton  Motor  Delivery  Wagona,  In  good  runntcig  order. 
Price,  $aO0  each. 

JULES    JUNKER,  1233  Locuat  slreel,  Philadelphia.  Pa, 

FOR   SALE. 

One  18ii^  Wlnton  Motor  Carriage,  in  (Iret-cla^g  running  order, 
set  of  Urea,  rear  and  front.  bHter  hill-climbing  gear, 
e  raok  under  Trout  locker,  extra  water  tank,  etc.    Price, 


^roo. 


J.  B.  y*t  l^&re  HOKSELESB  Aqk. 


WANTED. 
A  ftrst-class  mechanic,  thoroughly  ramlliar  with  the  Daimler 
eoglDe. 

ALBERT  C.  BOSTWICK.  66  Broadway,  New  York. 


FOR  SALE* 

Stanley  locomobile,  etyle  Xn.  '2:;    in  (Irst-claBiB    condition. 
I^co,  |(>5IX    Can  be  seen  at  Park  Square  Hotel,  ai   Weatfield, 
iMass.,  by  appointment 

HOLCOMB  BROTHERS,  Granville,  Man. 
FOR  SALE. 

A  new  locomobile;  runabout  100  tullep,  the  v^y  latest 
model,  with  all  Imprrnementeiiottxlin  Hoiirelisb  Aoe,  June  13 
is«qe:  in  perfect  order.  Bu6lnei5&  rail  leaves  no  tlnn'' to  use. 
S600  cash,  L  o.  b. 

SMITH  T.  BRADLEY, 

133  Grand  Ave,,  New  Haven,  G>nn. 


FOR   SALE. 

Ijooomobile,  1900.  Stanhope  model.  la  perfect  condition ; 
oniiy  run  about  Q7&  miles.  Will  be  sold  at  a.  liberal  dlaiiount 
11  sold  quickly,  aa  caeh  Ib  needed. 

Addreia  H«  R.  },f  care  Horaeles)  Age. 

WINTON   SPECIAL. 

19O0  model,  for  Bale,  fl,OSO.  Has  estra  4  Inch  tti^.  extra 
^parking  plug,  extra  coU,  extra  battery,  extra  lai^e  touring 
box;  Is  In  perfect  orderj  and  ready  for  Immediate  delivery. 

EDWARDS.  Automobile  Storage  and  Repair  Co., 

57  V.  66th  Street,  City. 

AUTOMOBILE   RUNNING  GEARS 

Got  a  runnlng^  gear  that  Ib  past 
the  esperirnenta)  stige,  and 
buJld  a  succeBsful  Automobile. 
We  mate  two  Btylee,  complete 
with  springs  and  wood  wheelB> 
and  with  fiolld  rubber  or  pneu- 
matic tlree. 

1113    CASB    AVENVl 
*T.  LOUIS.  MO. 


H.  F.  BORBEIN  AGO., 


THE  PERFECT  SILENCER  EXHAUST  MUFFLER 

la  what  Its  name  Implies — a  perfect  Sllfneer  of  thn  ExhauBt, 
and  00  bat-k  prt'ssure.  Why  not  have  the  beet  when  It  coa1&  no 
more  ttian  an  iulerlur  article?  Auy  size  to  suit  the  avjilaL'lo 
space  In  j'Oar  vehicle.  Prluea  quoted  if  you  give  size  of  fylluder 
and  exhaust  pipe. 

STEFFEY  MFG.  CO„  PhilidelpWa,  Pa. 


Pacts  About  Storage  Batteries. 


h 


By  Isaiah  L.  Roberts* 

OTHBR   IKFORMATION  ON  THIS  SUBJECT  BY 
WELL-KNOWN  EXPERTS  CONTAINED  IN  OUR 


STORAGE    BATTERY    NUMBER-      issue   of   September   27th, 


PRICE«   10  CENTS. 


STAMPS  OR   COIN. 


30 


THE     HORSELESS    AGE 


Vul.  9.  fill,  ai 


Gasoline  Bicycle  Motors 

Complete  Beta  Castings  With  FuU-SlM 
Working  DmwJngB. 

ROUGH  OR   MACKINCD  ALSO  FrNIBHED  MOTORS. 

LOWELL  MODEL  CO.,   BOX  2«    LOWELL,   MASS. 


Engines  and  Boilers... 

PIN  V'alres  (both  uniuti  and  plain  ends),  Injcct- 
ors,  Gasgltne  Regulators  (improved  type),  Water 
Regulators,  Improved  Glass  Gauges,  Glgbcand 
Check  Valves,  Water  Relief  Valves  for  Cyiin- 
dcrs,  Sleam  Gauges  and  Saltly  Valves. 

LOCKE  REGULATOR  CO.,  Salem,  Mass. 


For  Atr..  Oa>s,  strain,  Am- 
tbodIji  or  Buhia  tindBf 
pr^iuf^anil  esiilcMlTca. 

p|r-SeamleiiB  Stwi  Test- 


ed   TBnlta    or 


HuodtT 


Seamless  Cold  Drawn  Steel  Tubing, 
Shells,  ^Mm  and  Tanb, 

DROP   FORQINC*  AND  STEEL   STAMPINCB. 

JIINEY,  STEIHHETZ  1  GO.,  Dfiitl  Buitdlne.  Plilliililplli,  Pi. 

Any  of  ouraiibscrlbcrswhoarc  willing  to  solicit  subscrlpiioos 
lor  Ttie  HoftsELEss  Atiz  from  theii  lellow  towtiaftitft  are  re- 
quested to  communicale  with  the  Ediior,  as  we  are  desirou*  of 
entering^  into  business  relations  with  such  parlies. 


AUTOMOBILE  FRAME  FIHINGS 


Complete  Seta  cri 

TtlE  «*DREW"  &TEE1  CA^TINQS 

lo  th«  RoLigh  or  M  xchlfi«il.         Write   (dt   PHc^a   And 
Oeieription, 


d 


R  V.  COVERT 


LOCK  PORT,  N.Y. 


Graphite  Lubricants, 

ALL  KINDS,  ACCORDING  TO  WANTS. 

lpieli.1  piauriktJOQB  tor  GA&r*  ^t  Bi«ctric  Motor*  9^4.  lor  Cytta'dtn  ti 
Motor  Bcgjaei,     Biead  tot  Clzcnlu'*'  V■^X  PrlCC*> 

Joseph  Dixon  Crucible  Co,,   -  Jersey  City,  N  J. 
jm  DOW  HIGH  TENSION  COIL 


IS    THE    BEST    IN 
THE    MARKET. 

For  Prices  and  PartlcL- 
lars  Write  lo 

TME  DOW  PORTABLE  ELECTRIC  ASSISTANT  CO-t 

91«  Ttvnoni  Strnet,  BOSTON.  I  I3S  Broidmi.  NEW  YORI 

WANTED.— Ftf/.  /,  No.  /,  Vol  ^.  Nos.  5,  d,  7,  S, 
p,  /o,  and  VoL  j»  No.  t.  A  new  number  of 
the  weekly  will  be  git^en  lo  eacbange  for  any  one  of 
these,  1/  in  good  condilion,  and  for  Vol.  J,  No,  1, 
four  mimbers  will  be  given  if  in  good  condilion. 
HORSELESS  AGE,  American  Tract  Society 
Buildiop,  Nassau  and  Spruce  Streets,  New  York. 


EXPLOSIVE  MOTOR  NUMBER 


JANUARY    17th,   1900. 


LEADING    ARTICLES 


The  Hydrocarbon  Engine  as  a  Source  of  Energy,  by  Elwood  HAY2te£*. 

General  Deductions,  by  Henry  W.  Struss 

The  Gasoline  Engine  Indicator  Diagram,  by  E,  C  Oliver. 

Vaporizers  and  Carbureters»  by  Herbert  L.  Towle. 

Ignition  and  Ignition  Troubles,  by  P.  M.  Heldt. 

Coils  and  Sparks,  by  E*  J*  Stopdard. 

The  Vibration  of  Explosive  Motors,  by  Herbert  L.  Towle. 

Gasoline  and  Gasoline  Mixtures,  by  E.  J.  Stoddard. 

Multi-Cylinder  Engines,  by  F.  M.  Heldt. 

Gasoline  Vaporizers  and  Carbureters,  by  Henry  W,  Sthuss, 

Balancing  a  Motor  Carriage,  by  E.  C  Oliver. 

Explosive  Motor  Data,  by  FL  1,  Cleoc. 

An  Explosive  Motor  in  Detail,  by  R.  I.  Clecg. 

72  pp.      PRICE,    10  CENTft,  Stamps  or  Co1n« 

SUBSCRIBE  FROM  JANUARY  1st,  AND  YOU  WILL  GET  THIS    NUMBER.     $2.00  A  YEAR. 


The  Horseless  Age, 


150  Nassau  St..    New  York. 


tasD«t  aa,  i&oo 


'HE     HORSELESS     AGE 
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HAND  AND  POWER  PUMPS  [„"^  ,^,V/^ 

Automobfles  and  Pneumatit  Tired  Wagons     ...,.* 

GLEASON-PETERS  AIR  PUMP  CO,, 

KANUFACTUREHB, 

20  WEST  HOUSTOM  STREET,         NEW  YORK,  U.  8.  A, 


THE  JUMP  SPARK  LEADS 

Qin  Tblok 
1    Inoh  Jump  Spark. 

Weight.  S  IhB 
Patent  Applied  For. 

C.F.SPUTOifiFpltlJfSV 

■1  Vandawiter  St.,  New  Tork. 


...ASHTON... 


BPop  Safety  ValTCB,  Cylinder  Relief 
Valves,  Steam  Gaages,  Automatic 
Water  Gauges  and  Gauge  Cocks 
STEAM  VEHICLES. 


BRMfCHESr 


.  Llbert>  Slreet.  Aisw  Vnrti. 
IB  Ftlbflri  Slreel.  rhllad«lphla. 
it  Ukt  Stmt,  ChlUftg,  III. 


AUIOMOBILEBELL. 


(-  - 


>if3a.nufactur©rs    of 

BELLS 

OF   ALL   KINDS. 

ALSO   BICYCIE   SPECIALTIES 

BEVIN  BROS.  MFG,  CO,/"'c".r""- 


j^uromoMle  Patents 


•**■ 


Exploitation  Coni|»any 

UNDERTAKES  -      ^'"'  '""""''"^'^"""  ^r  Autoiroljllw  nnnl  MotoT- 

I'he  i-iaiiiLiiiLtlon  ul  Automobile  pnteatH. 
Tn  t-i^lixt  iTLjiltB-I  Tor  %l\e  iJfrve^iopuitiiit  Of  tiiV«ntloii,«. 

FURNISHES*      S|i«>(?liLll8l8  to  innke  thorough  t-xnmlitntioD*  ot 

Kxi*erta  in  test  niotiini  aail  n u to lun bill's. 

OiiitortunltleH  tn  liiveiitnni  l*i  preaent  i>rii|i^i-ly  tbvtr  propO- 
nltluiiK  to  rDDCL'riitt  wILILug;  tu  coiiKiiivr  ildiI  W  uuiJeriake 
tLf"  UJiriK?. 

PIlRrHASFS  -       "^'^  t<iPTlt'">'l<^u«  ]jc[t«ntB,  lIcvniwH  an4l  Inv^nttoBft 
r  un^ii/-UL«j  I  ivfHtlnK    to    113(1  to r-cj-cli>B,    motora,   gears, 

uutomoljlle^  uaJ  tbeir  pnrta. 

AUTOMOBILE  PATENTS  EXPLOITATION  CO., 

F.  B.HYDE.  Sc«eiarr  27  William  St.,  ^ew  Vofk,  N.  V. 


PARSELL    ^   WEED, 


EleclricaL  ExpcrimenfaJ 
and  FJnelrutrument  Work. 


Model  Makers 

"G4S  JEHOtim  COMiTyDCrrfoH/'    HD  p(i.    IH  JlluBtlmtlutU.    Lug«  SrO.  fUO. 

QAS   EName   CA3TINa5   AND    MATERIAL. 
Wrilp    for    Cntaloitae.  Telujiboiia.  ISC  MtdlioD  &>]iun> 

THE  FRANKLIN  MODEL  SHOP,  ia9-i3iw.3ittst.  New  Vorh  CItY. 

Kitts  Low  Water  Alarm 

FOR  YOUR  LOCOMOBILE. 

KiTTS  M'PQ  CO., Oswego,  N.  Y. 


Wntt  rpr  Blue  Print 

RDd   P  mt. 


Rawhide 
And  Fibre 


GEARS 


COMPENSATINQ 

QEARS  FOR 

DIFFERENTIAL 

DRIVE. 


IRON   «r   STBCL   SPIRAL   And    nERRINQBONB    aBARS. 

New  and  Improwd  DRIVE  CHAIN  with  bardened  rlvcU  and  alae^ei. 
Sl^ltOCKbTS.  STEEL  BALLS  ol  virious  dlaniitleri, 

BOSTON  GEAR  V/ORKS,'^iol%lli!:)ShVr 


WANTED. 

Special   contributors   to   The  Horseless  Aoe   on 

all  important  subjects  relating  to  Motor  Vehidem. 
Fair  corapensaiion.  AdiJress  The  Horseless  A'JK, 
150  Nassau  Street.  New  York. 


ACETYLENE 
MOTOR 
'        NLMBER 


I 


3» 


tHE     HORSELESS     AGE 


Tol.  6,  No.  21 


THE  RATTfiRIES  HAVE  PASSED  AWAY:   THEY  NOW  BELXJNG 
TO  THE  FORCOTTEN  PAST, 


The 


V 


A 

Th«  Madiine  is  Durable. 


Made  for  Either  Touch  or  Jump 
Spark . 


"Acjto-S|>arker 


n 


Has  sounded  their  death  knell  and  now  stands  pre-eminent  over  all  forms  of  gas 
«n£ine  Ignition;  It  sparks  the  engine  entirely  without  the  aid  of  t>atterle$  and  con- 
trols its  own  speed  regardless  of  the  size  or  speed  of  the  fly-wheel  of  the  engine. 

Hundreds  in  use  on  all  kinds  of  gas  engines  and  automobiles.  It  saves  the 
entire  cost  over  batteries  In  one  year;  operating  expense  cannot  exceed  over  twcntv* 
ftvc  cents  per  annum. 

POr  Furtlhcr  lnforTDBlt«D  MAtttw  Mtkj  Q*t  Engla*  MtDHlactunt,  or 

MOTSINGER  DEVICE  MANUFACTURING  CO., 

PENDLETON,  INDIANA. 


c«!5^'!24' UPRIGHT  DRILLS 

From  a  tight  FrfcHon  DrfU  to  a  42-fa,  B.  Q,  P.  F.  DHIL 

SEND  FOR  CATALOGUE. 


•iiiyT 


W.  F.  and  John  Barnes  Co,, 

996  Ruby  Street,      -       Rockford,  III. 


Tran»mi»»ion    Gearing 


rOR    AUTOMOBILES 


II.  ^._M  JUigl  .MAK  W  K  IPaWj 

Two  Speeds  and  * 
Reverse. 

No   Shocks. 

Neat. 
Compact. 


'  Change  of  Speed  | 

by  Brakes. 

No  Gears  Running  < 

at  Nornial  Speed. 

Strong. 

Elficient. 


g 


No.   1 :  ^  to  6   H.  F.»  fitaadard   IcTigCbs  nf  sbart?    16,*,    inch   nnd  Yiy,   ioch;   wplKht,   37   IbB. 
}fo.  2:  7   to  S  H.  P.,   standard   lengths  ot  BhaFte.   Itt}^  tnch   and  \^^f  luch;    weight,  45  IbB. 

'^UE  shatt  la  coQtluuoua,  and  may  be  drivv>a  ilJrect  from  tlie  motor  shaft,  or  ueed  na  ao 
^  Intermediate,  Tbe  lert-band  bralio  operates  tbe  reverse,  wh!ob  La  at  alow  spued.  The  brake 
next  bo  it  oi^eralea  lite  slow  speed  ah^ud.  The  epracket  wheel  drives  the  axle.  Th«  friction 
cilutch  at  the  right  locks  the  whole  syat^bi  agd  drlv«B  It  at  the  speed  ot  tb«  shaft.  A  spur 
gear  muy    be  used  Insteiad  of  sprocket  If  desired.     Lubrication  hy  oiler  on  tbe  end  ot  the  shaft. 

THE  UPTON  MACHINE  CO..  17  State  St.,  NewJYork 

Work5  at  llCVeCLY,  Hkhb. 


[AuBiiet  vit.  iftoo  ^^^—  THE     HORSELESS     AGE  ^^^^^^^  i 


^^ 


/>» 


DIAMOND 

Motor  and  Vehicle 
=Tire&^ 


ARC  RCLIARLE  TIRES. 


The  Secret  of      | 


^cce«d 
Is,  &lin|>le 
bat 
Carefully 

Concealed 


A  Larje  Colored  Lfthojraph  of  the  Above  Designs 
will  be  Fumiihed  Free  on  AppliutJorL 

DIAMOND  RUBBER  CO., 

AKRON,  OHIO. 


Repair  Sutiocu: 

2J5  West  53d  St.,  NEW  YORK  QTY, 
44  Warreo  Avenue,  BOSTC^. 
53t  Wabash  Avenut,  CHICAGO. 


A   PERFECT   AUTOMOBILE    EQUIPMENT. 

THC 

EMPIRE  BALL-BEARING  AXLE 

AND 

ROBERTS'   WHEEL. 


PATENTED. 


4    tm9   QMtt,  tborougftf/ 

twtfeif  by  ftctvat  use 
under  afl  cfastei  cf 
vthicfts.  giving  perfect 
mstiafactiM. 


EepniaHy  mdapterf  fv 
automtbiha  afld  hetnty 
tracka.  Ham«a  of 
U99rs  and  tet  timoniaJt 
faraiahed  on  applica- 
tion^ 


NONE  SO  NEAR  ANTI-FRICTION. 

SUPERIOR  TO  ANY  OTHER  AXLE   FOR   ALL  KINDS  OF 

MOTOR    VEHICLES. 


AXLE    DEPARTMENT. 


THE  CHICAGO  SCREW  CO., 

Address  all  communications  to  the  Company. 


CHICAGO,  ILL. 


Send  for  Catalogue, 


THE     HORSELESS    AGE 


Vol.  6,  No,  at' 


Ar*PTVl     F\JP      "^^    ^"^    GREATEST    HEATiNQ 
^^"^  ^    1   L>Ei>E      VALUE  OF   ANV    QAS  KNOWN.  . 


W 


The  Acetylene  Motor  1 

Number 


/CONTAINS  the  most  up-to-date  information  regarding 
its  production,    characteristics,   and  the  experknents 
thus  far  made  with  it  in  explosion  engines. 


Jaic  n, 

1900, 

40  nqt$. 


rrice, 

10  cciis, 

siinps 

or  Coll. 


ACETYLENE    INDICATOR    DIAGRAM. 


LEADING  ARTICLES,  AS  FOLLOWS: 


i 
i 
i 
i 
i 


Acetylene  and  Alcohol  Versus  Gasoline  as  Fuels,  -  by  ISAIAH  Z,  ROBERTS  ^vs\ 

Acetylene  and  Its  Adaptability  as  a  Motive  Po'wer  for  Vehicles,  -  By  E*  C  OLIVER  f^^ 

Will  Acetylene  Be  the  Coming  Po^wer  for  Motor  Vehicles  ?  -   by  D.  N.  LONG  ^^ 

On  Some  French  Experiments  on  Acetylene  and  Alcohol  as  Motor  Faelst  r^ 

by  R  M,  HELDT  ^J 

Some  Properties  of  c4cetylene,          .        .        -        by  HERBERT  L.   TOWLE  ggj 

cAcetylene  and  Gasoline,            -          -          -          -          -           by  L,  BERGER  ^g 

Acetylene  Generators  for  ^otor  Vehicles,        -          -          by  W,  R  COOPER  ^^ 

SHORT  TRANSLATED  ARTICLES  ON  ACETYLENE  AND  ACETONE  ^jg 


AUpnat  20.  1900 


THE     HORSELESS     AGE 


PUBLIC  LIBRj 


AfTORj  LENOX  *MI> 
TILPCN   fOUflDAnOMt, 


asmmmnriiTflfmnrmnritfttrnrnrmnfnrnfmmnrmwftTrmmmnrmmnrmmmwmntrmifi 
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AMERICAN  BRIDGE  CO. 


GENERAL  OFFICES; 


100  BROADWAY 


NEW  YORK,  N.Y. 


Designers  and  Builders  | 
of  All  Classes  of  | 

Metallic  Structures^     I 


yyiE  HAVE  DEQDED  TO  CARRY  AT  ALL  OUR  PLANTS  A  LARGE 
^j^  STOCK  OF  RAW  MATERIAL,  FROM  WHICH  WE  CAN  FURNISH, 
WITH  GREAT  PROMPTNESS,  ANY  ORDINARY  ORDER  FOR 
STEEL  BRIDGES,  ROOFS,  BUILDINGS,  COLUMNS,  GIRDERS,  BEAMS, 
CHANNELS,  ANGLES,  PLATES,  ETC,  ETC 


^ 


Boston,  MasSii 

— ■■ ^Dranci\  uifh 

Elmira,  N.  Y. 

:cs  ana  woriw; 

Trenton,  N»  J. 

Latayette^  Ind. 

E^st  Berlin,  Conn* 

Hofsehcads,  N*  Y. 

Wilniing-ton,  Del. 

Chicago,  III. 

AlUoy,  N.  Y* 

Pittburg;,  Pa. 

Baltimore,  Md. 

Milwaukct,  Wis* 

GrotOrt,  N.  Y. 

Athens,  Pa. 

Columbus,  Ohio. 

MinncapoUs^  Minn 

Rocheiter,  N.  Y. 

Pencoyd,  Pa. 

Youngstown,  Ohio. 

New  Orleans,  L^ 

Buffalo,  N,  Y. 

PliiUdelpIiia,  Pa. 

Canton,  Ohio. 

UiJUiUUliiUUUlU;UlJlUUUliillUiUiiiJUiUiUiUilUUiUiUiUiUiUiUlUiUmiiliUiUiUllliUiUiUE? 


THE     HORSELESS     AGE 


Vol.  6.  Nff, 


Automobiles 


BUILT  TO 


DRAWINGS 

inventions  Developed  and  Pertected 


f 


._i^&.-4Di ea da. 


EXPERI-       Fuur  equipped  ]  PRIVACY 

MENTAL      J:S>^Z.  if 

i    WORK    I         T0015         J  DEilRED  ' 


8naj  TCP   IIP — <(^  iv  lO 


THE  (iARVlIN  MACHINE  Ca. 

»|>r!n^  and  Varfck  bi^,  ...NEW  YORK 

PHILADELPHIA   STORE.    51  No.  "Jib.  ST. 


STEAM  BOILER 
...  NUMBER ... 


^December  6th 


TEN 

SPECIAI 

ARTICLES 


By  Leading  Engineers  and  Inventors 
on  the  Steam  Boiler  as  related  to 
Vehicles,  treating  the  subject  thor- 
oughly and  showing  how  steam  can 
be  most  successfully  applied. 


10  Cents,  Stamps  or  Coin 


SYMPOSIUM 
...  OP  ... 


STEAM  VEHICLE  ENGINEERING 


THE  HORSELESS  AGE 

"        ISO  Nassau  Street,  NEW  YORK^ 


^¥^ 


The    Sherwin-Williams 
PERFECT      METHOD 

OF       CARftlAGE      PAINTIHS 


Perfect  Method  does  away  witli  defective  painting.  It 
makes  a  perfect  job  of  painting  on  every  carnage  tumeJ  out. 
Tlie  work  is  sure  to  be  durable  and  satisfttctory. 

Perfect  Method  is  durable  because  H  is  elastic  from  primer 
to  finish  and  niaJe  from  pure  materials,  ptrfecUy  ground  and 
mixed  from  unlfurm  formul^r. 

Perfect  Method  Es  economiul  and  gives  beauty  as  well  as 
durability. 

Our  P.  M.  booklet  describes  the  system  fully.    Send  for  it. 


The  S-W.  Bicygli 
Bak/hq  £nam£ls 

at*  nad*  far 
nnJifHp  ftartt. 


7THE  $H£flWfff-WlLLt4MS  Co. 
fiHIItT  »na   COLQK  l/*l'£JfS. 

CItiHland.   #•«'  tor*.   Botloit. 


-:,^J 


The  illustration  shows  our  No.  2  outfit  re^dy 
for  the  body.  Suitable  for  trap,  wa^oncttrj  delivery, 
etc  Complete  with  7  H.  P.  doubU  cylinder  ga^sollne 
engine,  tfansmission,  etc.,  $735,  No.  1  outfit 
(runabout),  5  H*  P.,  compktc  as  above,  $495* 
Send  stamp  for  fully  illustrated  catalogfue. 


nln    ri  n    ri'  'harf  f 


jmumciitfi^W^i>aj>ifc«<i  ■■■■ 


i 


COMPLETE  GASOLINE  And 
ELECTRIC  VEHICLES 


i 


SI.  Louis  AufomoMie  and  Supply  Co. 

23d  and  St.  Charles  St».,  ST.  LOUIS,  nO, 


inffvtt  s»,  IS 


THE     HORSELESS    AGE 


Tran»mi»»ion    Gearing 


FOR    AUTOMOBILES 


Two  Speeds  and 
Reverse. 

No   Shocks. 

Neat. 

Compact 


i  Change  of  Speed 
by  Brakes. 

No  Gears  Running 
J  at  Normal  Speed. 

Strong, 
Efficient. 


s 


No,  1:  4  to  5  H.  P.,  standard  lengths  nf  ehafta;  16/,  Inch  and  1?)^  inch;  weff^ht,  37  lbs- 
No.  2:  7  to  8  H.  F.,  standard  lengths  of  ahafta,  16  [J  Inch  and  19^^  Ineh;  weight,  45  Iba. 

TEE  shaft  la  ooDtlnunuD,  and  may  be  driven  'lirect  from  the  motor  shaft,  or  ueed  a%  Bn 
Intermediate.  The  left-hand  brake  operates  the  reverse,  which  la  at  alow  speed.  The  brake 
n^xt  to  It  operates  the  alow  speed  aheiad.  The  sprocket  wheel  drives  the  axle.  Tlie  friction 
clutch  at  tha  right  locks  the  whole  system  and  drives  tt  at  the  speed  of  the  shaft.  A  epur 
gear  may   be  need  loetoad  of  sprocket  if  desired.     Lubrication  by  oiler  on  the  end  of  the  ahaft. 

THE  UPTON  MACHINE  CO..  17  State  St.  New  York 

Work:^  at  BCV»LY,  ^A»». 


■2»  Inch  WTjmIs.  FrODf  anj  E*tl(.  TIi*r?l?y  Mnklnji  Tins  lnlwtJinngf#tle. 

Ball  Bearing  Steering  Gear 


so  Tooth  Sprocket  on  Differential 
Gear 

LARGE  PLANT  PROMPT  SHIPflENTS 

AUTOMATIC  MACHINERY       LOW  PRICES 


^^^^k  Wiit«  UB  at  once  for  Fricea. 

Penna*  Automobile  &  Gear  Co,, 

READING,  PENNA. 


Baldwin  (Steam)  Automobiles 


Engine 

sj£;n    aril    v«i^ 
powerful. 

Bearings  lirgif 
utilI  ^Ironj;, 

By  our  new 
methoJ  of  re- 
versing wf  save 
71  lb«arlnj{s. 


Boiler 

Heaw  Steel 

Shell. 

Each  holler  Usl- 

ei    m    lOtHi  lbs. 

cold  water  pres- 

av«rae«  running 

fit^s^uro  Is  160 
b<s.,lheroom  fnr 
ijf4^tyl£  ample. 


Burner 

Nrwpaleiitcdln' 
desirucllNe  bur- 
rer,  wllh  r-eniov- 
able  tips 

Governed  by 
pressure  Jn  th* 
toilet. 


Water 


Glass 


The  only  un- 
tmaitAbit  water 
eIass  on  Ihc 
mark»1. 

Oiir  gunrnntM 
covers     agmlnsl 

yMT. 


Send  for  a 
CalaJoguc 

They 
are 


BALDWIN    AUTOMOBILE    MFG.    CO., 

CONNELLSVILLE.  PA. 


i. 


HIGH  SPEED.  GOOD  HILL  CUMBER- 

NEW  CATALOGUE. 


KEYSTONE  M(»TOR  COMPANY, 


Drexel  Building.  PHtLADELPHlA. 


BALDWIN  DETACnABLE  ALTOMOBILE  CHAINS 

both  block  and  roller,  in  all  sizes*  Owr  new  patented 
roller  chain  especially  adapted  ior  Motor  Vehicle*. 
We  can  furnish  you  sproctets,  on  order,  to  suit  these 
chains.     Let  us  quote  you.    Send  for  catalogftte* 

K.  FRANKLIN  PETERSON,  Sales  Agen* 
IAS  Lak£  Street  Jtjtjtjijl  CHICAGO,  ILL. 

BALDWIN  CYCLE  CHAIN  CO*,  Worcester,  Hd»^.t  U*^-A. 

ALTOMOBILE    STORAGE    AND    REPAIR    CO. 

The    Horseless   Mable 

5?  WE&T  56th  &T.,  ftt.  Mtctioki^  Rink  Buiidi.^*  NEW  YORK. 

House,  Cue,  Rep^  »nd  loepectjon.    BAtteiies  Cbarged  aad  Supplies  o!  all  KJnds  Fumbhed.    Traosieiib  Accommodated. 

The  A.  S.  &  R.  CO.  AUTOMOBILE  OIL  For  Sale  Here. 


CAN  TOU  OET  US  NEW  SUBSCRIBERS? 

Any  of  our  subscribers  who  are  willing  to 
solicit  subscriptions  for  The  Horseless  Age 
from  their  fellow  townsmen,  are  requested  to 
communicate  with  the  Editor. 


IN  YOUB  TOWN,  FftOM  TOIII  FRIENDS, 

will  you  solicit  subscriptions  for  Tirt 
Horseless  Ace  on  a  commission  basis  ^ 
If  so,  write  the  Editor, 


I  Au^«t  29,  1900 
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The  Whiton  Universal  Automatic 
Gear  Cutting  Machine. 


Most  complete  Gear  Cutter  yet  designed. 
Specially  adapted  to  the  requirements  of  Motor 
Vehicle  Manufacturers.  Already  in  use  in  aeyeral 
leading  shops. 

SIJI/D  FO/t  FULL  PARTICULARS  AHB  LIST  OF  OSFRS. 

.  TEE  D.  E,  WHITON  MACHINE  CO 

I  NEW  LONDON,  CONN,,  U,  S.  A. 


]Lla 


J..5PECIA10IL 

'for  special 


ADAPTED    FOR 
STEAM  OR  GASOLINE 

CARRIAGES    ^^T-H 
M  CLEAN  /JIcVLlNDERs 

Si>LO  IN  ANY         C*E*HALL 

QUANTITY^    Zn  CENTRE  ST.  N,Y. 


WANTED.— 1/fl/.  r,  Np.  /,  Voi.  2,  ms.  5.  *5.  7.  ^. 
p,  70,  and  Vol,  J,  No.  i.  A  oew  number  of 
the  weekly  will  be  given  in  exchange  for  any  one  of 
these,  if  in  good  conditi&n,  and  for  Vol-  1,  No.  1, 
four  numbers  will  be  given  if  in  good  condition. 
HORSELESS  AGE,  American  Tract  Society 
Building,  Nassau  aad  Spruce  Streets,  New  York. 


EXPLOSIVE  MOTOR  NUMBER 


January   17th,  1900. 

LEADING    ARTICLES  «  .  *  . 

The  Hydrocarbon  Engine  as  a  Source  of  Energy,  by  Elwoou  Hayn^. 

General  Deductions,  by  Menev  W,  Struss. 

The  Gasoline  Engine  Indicator  Diagram,  by  E.  C.  Cuver. 

Vaporizers  and  Carbureters,  by  Herbert  L.  Towle. 

Ignition  and  Ignition  Troubles,  by  P.  M.  Heldt. 

Coils  and  Sparks,  by  E.  J.  Stoddard. 

The  Vibration  of  Explosive  Motors^  by  Herbert  L.  Towle. 

Gasoline  and  Gasoline  Mixtures,  by  E,  J.  Stoddard. 

Multi-Cyiinder  Engines,  by  P.  M.  IIeldt. 

Gasoline  Vaporizers  and  Carbureters,  by  !^enry  W.  Struss. 

Balancing  a  Motor  Carnage,  by  E.  C  Oliver. 

Explosive  Motor  Data^  by  R.  I.  Clegg. 

An  Explosive  Motor  in  Detail,  by  R.  I.  Clegg. 

72   pp.      PRICE,    lO  CENTSr  Stamps  or  Coin. 

SUBSCRIBE  FROM  JANUARY  1st,  AND  YOU  WILL  GET  THIS    NUMBER.    $2.00  A  YEAR. 


The  Horseless  Age, 


150  Nassau  St..    New  York. 


y^HE  carriage  illus- 
^^  trated  here  is  one 
that  will  satisfy  the 
most  criticalp  for  in  it 
[S  combined  the  finest 
carriage  work  an4 
the  best  machinist 
skill  and  workman- 
shipj.  and  it  is  the 
most  practical  and 
satisfactory  pleasure 
carriag^e  one  can  have. 


STANLEY   MANUrACTLRING  CO.,  Nq- 117  Lincoln  Street^BgstoUjm 

~  They  cMtt  Roll  "Best 


,,0N,. 


Qoodyear 
Tire*. 


Yoo   don't  know   the  Satisfaction  Good  Tires 
give  unless  you're  using  GOODYEAR. 


The  Goodgcar  Tire  and  Rubber  Co. 

AKRON,  O.,  U.  S.  A. 
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On  act-ount  of  the  exv^slve  dtscttunta  charged  by  A'ew  YoHt 
banks  OB  small  checks  uiidtr  tbetr  new  rule,  aubacrlbvrv  are 
requeetetl  to  remit  by  Post  oaSce  or  Express  moan  onleror 


PRICE  OF  COMMERCIAL   WAOONS. 

Tboae  who  belleTela  the  motor  vehicle  as  a  great  revolatloa- 
Iwbr  Ol  tbii  world's  tmnsportatlOD  methods  on  roads  will  h& 
pleased  at  the  evidence  afforded  by  this  number  Ibat  BubHtan- 
ttal  progreM  In  now  beln^  made  In  the  development  ol  com  mer- 
clal  motor  yehlcles  In  the  United  Statea.  Large  concerne, 
wboae  experience  wltb  motive  power  and  whose  capital  and 
^neral  ttandloK  are  a  euaraotee  ol  socc^ea,  are  preparing  to 
manuracture  heavy  ateam  vehicles  ou  a  large  scale.  The  flret 
lundel  of  one  of  them  Is  described  in  tills  Issue,  and  otbe-re  will 
follow  shortly. 

The  first  question  which  conlronts  both  manuriictuor  and 
user  of  work  wagons  at  this  Juncture  Is  what  will  the  price  be 
and  what  will  he  the  an v lug  over  horaea? 

Many  tables  ol  the  comparative  cost  of  motive  and  animal 
power  la  commercial  fields  have  been  comptled  since  the  new 
locomotion  camelnto  public  notice.  Moat  of  tliem  are  based  on 
iQinlhcftnt  (lata,  some  are  tooeanguioe,  while  a  few.emftaQttng 


from  Bourcea  very  close  to  the  horae,  have  prefudlce  stamped 
on  every  Hgure,  But  wbile  accurate  data  loay  be  wautlnj^,  It  ia 
now  generally  admitted  b;  all  except  tbose  who  are  wllfnlJy 
blind,  that  a  reliable  motor  wagiou  will  effect  a  conBJderable 
earing-  over  boraes  In  all  Qetds  where  It  is  at  preseut  available. 
And  this  brings  ub  to  the  consideration  of  a  point  which  has 
an  a  1] -Important  bearing  on  price,  namely^  reliability  and 
durability.  If  a  motor  wagon  Is  to  displace  a  borse  ouflt,  It 
[QiiBt  compare  favorably  In  these  two  essentials  with  tbe  sys- 
tem It  Is  Intended  to  BUpplaot.  Wagons  may  be  built,  which 
will  make  u  very  Satisfactory  showing  at  exhlbltluua  or  at 
temporary-  trials,  but  are  wholly  lnad>equate  to  the  demands 
ol  regular  service.  Igaorant  oI  the  requirements  of  the  casei 
tbe  user  Is  misled  by  appearances  and  a  false  standard  of 
values  Is  ereated,  which  temporarily  retards  the  Industry  and 
is  detrimental  to  the  Interests  of  both  the  competent  manufac- 
turer and  tbe  consumer. 

The  truth  Of  this  has  been  forcibly  exemplified  Iu  Englani^r 
wfaero  several  manufacturers  Of  commercial  vehicles  adopted 
the  lljght  and  cheap  wagon  and  for  a  time  led  the  market,  while 
the  more  conaclentlouB  builder  was  obliged  to  staad  by  and 
wall  for  bla  vludlcatlon.  After  a  few  months'  service  these 
cheap  wagons  were  fit  only  for  tbe  scrap  lienp;  the  wear  and 
breakdown  were  so  complete  that  repair  was  out  ol  tbe  ques- 
tion. The  disappointed  pi^rcbasers  were  In  most  cases  ready 
to  Uaten  to  higher  prices  and  heavier,  better  conetmctloQ. 
Meantime,  however,  much  harm  had  been  done  the  industry. 
Tbe  wiser  policy  Is  to  produce  a  durable  and  reliable  machine, 
confident  that  when  Its  merits  are  proved  It  will  command  a 
fair  price. 

In  comparing  English  and  American  prices  of  heavy  motor 
wagons,  we  are  apt  to  lose  sight  of  one  very  essential  fact,  and 
that  Is  that  our  streets  and  roads  are  far  worse  than  the  Eng- 
lish and  our  problem  le,  therefore,  more  difficult  than  theirs. 
The  roQffher  the  toads  the  stronger  and  more  carefully  must 
the  machine  be  built  to  atand  the  strains.  English  prices, 
therefore,  must  not  be  taken  na  a  atnodard  by  the  American 
mauufactarer  without  this  quallflcntlon.  An  experienced 
American  manulacturer,  who  Is  entering  Into  the  heavy  motor 
wagon  buiHlnesa,  estlmutea  that  a  four-ton  dray  at  m,500  will 
effect  a  eavlog  over  a  horse  outfit  ol  the  same  capacity  of 
about  f  2,S0{),  If  this  Es  approximately  correct,  the  margin  In 
favor  of  tbe  motor  is  so  large  that  builders  should  have  no 
hesitancy  In  setting  a  price  tbal  will  e&able  them   without 
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doubt  to  butld  BtroDg  aad  durable  ¥eblcl<ra,  Our  roada  ar% 
roui^fa  ai]d  full  ol  pitch  holes,  ]t  \s  true,  but  tiie  worst  rut  the 
heavy  motor  vehicle  builder  can  run  Into  is  tbe  rut  of  chBap- 
OHB.    It  wH]  be  fatal  to  eucceae* 


REVIdBD  PROQRAn   OF  THE  INTER-OCBAN 

TOURNAMENT. 

The  program  (dp  the  Inier-OcenuExhlhlttonfliid  tourneipent 
to  be  held  at  Chicago,  September  18  to  22,  lia«  been  chaufifed 
In  maiir  detaUs.  On  Tuebday,  September  18,  tbe  program 
of  eventB  wtll  be  iiei  follows: 

Grand  parade  for  manuracturerfl — FIret  prite.gold  medal.  Jor 
KreateBt  number  nf  practical  dealgiiB;  Ji»:ii«d  prtie.gold  iu«da], 
for  great«>flt  number  of  autDBinllne;  tblrd  prixe,  allver  medals 
for  most  practk-al  and  unique  dealgn. 

One  mile  race,  fliliig  Htart*  free  for  all — For  Bteani  aatomo- 
btle,  flret  prlM,  pold  medal:  eecoud  prJae,  ^ir^er  medal.  For 
Kafiolloe  iiutoiTioblle,  flret  prize,  gold  m^daC;  second  prize, 
ellver  iiuvlal.  For  electric  automoblEc,  first  prlie,  gold  medal; 
Second  prite,  allver  medal. 

ObHtavle  race— Prise  of  n  gold  medal  For  best  time  Id  pasalns 
thrOiijeU  otMJtaclen, 

Grand  parade  tor  private  owaera— Oold  medal  for  moat 
eleKont  turuout;  j^ld  medal  for  auto  carrjlog  greatest  num- 
ber ol  seated  pa^aeiisers. 

Ten-mtle  race,  Irfle  lor  all— FIrat prise,  gold  meda],to  winner; 
eecond  prize,  silver  meilal,  to  most  dexterous  operator;  third 
prlxc,  gold  medal,  to  beet  appearlog  vehicle. 

Fanej  andtripk  driving  contest  (open  toalltypefi  of  Teblclea) 
—Gold  medal  tor  most  dllHcuU  te&ta  and  practical  demon- 
stratlou. 

Fllty-mlle  race  tor  motor  trlcj'clee^^laah  prizes  to  flrat  and 
sec  0  hid. 

■\VKDr*EHiiAY,HBPTEMBEB  1ft— Manufacturcra' practical  utfUtjr 
test- Frlnes,  gold  and  silver  medalii. 

Heavy  draft  contest  for  mannfacturera  and  merchantB— 
Prizes,  gold  and  silver  medalH. 

Auto-^u"  catrtage  demonetratlon  for  government  use  [open 
to  all  klnda  of  motive  power)— Fli-et  pri«e,  gold  medal;  second 
prixe,  silver  medal. 

Ten-mile  mail  raei^-Flrflt  prise,  gold  medal,  to  manufactarer 
of  mall  wagon  tor  beet  time  In  Qnlsblng  and  making  40  mail- 
box collectlon&;  wcoad  prl*e,  $25  la  gold,  to  driver  of  prise- 
wlnnlng  wagon:  third  prize,  g-otd  medal,  for  moat  practical 
and  beet  adapted  wpffon. 

Pulllns  couteBt— On©  prlie,  gold  medal,  lor  b«t  appHcattoD 
for  motive    power  ot  acetjilne,  alcohol,  kerosene,  compreased 
olr  and  liquid  air. 
Flftj-mlle  q,uadrlcycle  race'-Cafih  prises,  &nt  and  second. 
Or«at  automoblEe-equcetilan  race— Being  an  event  In  wblcii 
a  rnnDlng  borse  will  compete  with  an  auto;  prlre,  gold  medal. 
Pioneer   cotiteet— Prlie,  silver  cup,  lor   oldest  automobile, 
eteam,  gasoUoe,  or  electric  power,  to  be  exhibited. 

TiiUBBPAY,  Sbe^embbr  ^0— Orade-cllmblhg  teats— Automo- 
hiles  wtll  be  tested*  each  In  its  class  of  motive  power,  for  great- 
eet  percent,  grade  climbed  Irom  still  position,  greatest  per 
cent,  of  grade  climbed  from  fljlng  start,  and  teat  ol  Bj>eed 
climbing  15  percent,  grade,  10  minutes'  duration.  Teata  also 
on  decllnee.    Prises,  gold  and  silver  medals, 

Ooe-hundred  mile  race— For  manufacturers  using  carriages 
carrying  tour  grown  people;  prixe,  silver  medal. 

One-huud red-mile  race — For  private  owners  using  carriage 
carrying  two  grown  people;   gold  medal.      Five-mile  ladles^ 
race — PrJste,  silver  cup. 
Teo-mile  ladles'  race— Gold  medal. 
Lad  lee' obstacle  race— Silver  cup. 

Tbrce-nille  merchandise  delivery  race— FIrbt  prlte,  C50  In 
Kold:  second  prlte,  $25  In  gold. 


FKty-mlle  motor  racing  tandem  racm— Caeh  prizes. 
Autnmnblte  manufacturers'  cnngreas  at  We1llng:toD  Hotel  al 
8  p.  m. — Addr^esi^  of  welcome,  etc. 

FEibX¥, -Sgptbmheb  21.— Ten-mile  road  race  for  vehicles 
carrylDg  four  people— Prize,  silver  cup. 

Ten-mile  road  race  tor  vehicles  carrrlag  two  pAopIe— Silver 
medal. 
Grand  sweepstakes  event  for  Inter-Ocean  challenge  cnp. 
Flvfrhuudrcd-mlle  race,  commenctng  at  ^  a,  m. 
One-mile   noveltj^     race— Automobiles   running     backward. 
First  prtie,  silver  cup:    second  prlie,  silver   medal.    Entries 
limited,  several  beata  if  neccsBary, 
Grand  floral  parade,  H  p.  m. 
FItty-mlle  motor  bicycle  race-^Prlie,  cash  parse. 
One-hundred  mile  twentieth  century  race  for  motor  tricjclea, 
motor  quadricjclefl.  motor  tandems. and  motor  b icy eiee— Cash 
pnrae. 

Satubdat,  September  32^Ten-mlie  manalactureri'  race  for 
steam  vehicle*^ First  prize,  silver  cap;  second  prise,  «llv«r 
medal, 

Teu-mlle  manufacturers'  race  for  gasoline  veblcles— First 
prlae,  silver  cup:  second  prlie,  silver  meiial. 

Ten-mile  manufacturers'  race  for  electric  vehlclea^FfrHt 
priae,  silver  cupj  second  priae,  silver  medal. 

Twentj-mlle   comblDatlon   race   to    respective    wlnnen  ot 
above  ten-mile  racea^Gold  meda2. 
Fhc-mlte  transter  expreaa race— Prixe,  silver  medal. 
Ftfty-mlle  couaolatlon  racti  tor  losers  ol  twentieth  century 
race— Cash  prtite, 

Noveltjr  design  contest-^fielnga  contest  for  designs  in  auto- 
mobiles which  will  depart  radically  from  tbe  carriage  type; 
prize,  silver  cup. 

Gold  medal  prise  fur  moat  original  conception  In  an  automo- 
bile that  will  fitlll  leave  the  vehicle  acceptable  and  pracuc&l. 

Grand  Illuminated  aotomobile  parade,  8  p.  m.;  sHvercop  lor 
moat  attractive  display, 
The  amounts  of  the  cash  prises  have  yet  to  be  decided, 
tu  the  utility  conteets  the  tulluwlng  ratio  has  been  adopted. 

Pulnta. 
Ease  of  eoatrolj  notselessness,  etc.,  to  be  determined  by  a 

two-mile  run „ ao 

Carriage  design  and  practicability..,...^.^ .«..^,^..  20 

Arrangement  of  brakes  and  control  of  speed 30 

Befit  hlH-cllmhlng  power... ,.,„ ,...,, 10 

Beet  aofety  device  for  operating  vehicle  on  grade  or  level.-..  10 
Dest,  simplest  and  most  accessible  mecbanlcot  coufltructton  20 
Id  the  heavy  draft  contests  the  following  ratio  has  been 
adopted : 

Points. 

Construction ..,..„..«.„ 20 

Beat  motive  power .........,„.,„.., ao 

Uarrylng  capacity,.....,. ,„,„. 20 

Dealgn  tor  practical  utility ,,. ,  10 

Control  aud'manlpulatlon » ^,^_^  jq 

.Safety  and  emergency  devEceii , , ,..,  , ,^  10 

Power  per  ton  mlle-^per  ton  mile  to  Include  welglit  of  pas- 
sengers as  well  as  tare;  cost  ol  electricity,  gasoline  or  oil 

to  be  based  on  current  market  rate  of  products 10 

About  tbirty  manufacturers  have  agreed  to  participate  and 
several  otbeia  arc  In  corrcepondence  with,  tbe  management  In 
regard  to  entering.    Hnocees,  therefore,  seems  aBsured. 


SPECIAL  PACKARD  CARRIAGE. 

The  accompanying  cut  shows  tbe  latest  product  ot  tbe  anto- 
mobile  department  ol  the  New  York   &  Ohio  Company.    The 
appearance  and  general  design  o(  this  machtne  are  the  same 
the  company's  standard  Pickard  carriage  ali^ndyon  the  ma: 
ket.    This  machine  la  more  powerful,  bowever,  and  adapi 
for  higher  speeds. 
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A  alDgle  cj^Under  gaeuline  eoglDe,  wlitcb  will  Indicate  12  b.  p. 
on  the  brake  at  Its  maxtmum  normal  speed  of  800  R,  P.  M.  is 
used. 

Four  speeds  ahead  are  provJ(Jed,  vBrytng  from  6  to  30  or 
more  m Ilea  per  hour,  and  two  apeeda  backward.  Ab  in  tba 
standnrd  Packard  (>arr]ase  there  are  no  Idle  gears  [n  operation, 
n'heti  the  cArriARe  is  niunlag  on  tbe  hlj^her  epeeda.  The  JS peed 
la  running;  i^  controlled  by  throttling  the  engine. 

Tbe  Eparklng,  whicb  l»  af  the  blgb-tenslon  typo.  Is  uittomatl- 
eaJly  cobtrolled,  a  senattlf^  automatic  ^overoor  adJuatlDg  tbe 
Apark  BO  that  the  explosion  takcB  place  at  exactly  the  proper 
point  Ja  the  stroke  for  tbespeed  at  wblcb  tbeeugjne  la  running. 

The  carriage  ia  fitted  witb  the  company's  new  rlai  brtikea,  lu 
whli^li  an  auxiliary  brake'  rlui  la  licted  ou  the  iDAlde  of  the  rlma 
of  the  rear  wbeele,  nod  large  brake  aboes  are  applied  to  tbte 
rim,  making  an  exceeilltigly  eflectlve.diirnbte  atid  aate  arrange- 
ment, Even  If  tbe  rear  axle,  dlrterentlala  and  chain  ehnuld  all 
give  way,  an  efflcleat  brake  la  atill  tcft.  The  uiaual  Hand  brake 
ou  the  forward  counter  ahaft  la  also  provided  and  thla  Ib  oper^ 
ated  with  a  single  band -controlling  lerer.  The  rim  brnkes  are 
operated  by  an  auxiliary  foot  1  ere r.  Wheel  steering  Is  Qtted. 
tbe  makera  coualderEug  tbia  cBsentlal  far  a  blgh  apeed  maoblne^ 
although  It  i»  probably  not  ne<!eaRary  for  tDAcUlnea  dealgned  to 
ran  not  over  20  miles  per  boor. 


Tbla  ateerlng  la  alao  Utted  to  tba  cauipAny'a  Bmatler  machine 
a*  an  extra. 

All  bearings  and  oU  pupa  are  auppUed  with  oil  from  a  alugle 
reaerrolr.  and  enough  oH  and  gaaollDe  can  be  carried  In  tbe 
tankBfora  run  of  150  to  200  nlllee.  Double  mt9  of  batteries 
for  the  electric  Ignition  apparatus  are  provided.  A  detachable 
dofl-a-doa  rear  seat  gives  ample  room  for  four  or  five  paaaen- 
gera.  Tbe  wheela  are.SlilncbM  all  around,  and  are  provided 
with  foar-ioch  pneumatic  tJrea,  The  frame  la  ball-Jointed 
thruughoat  and  la  extremely  dexibie,  belug  designed  to  main- 
tain a  bligb  apeed  on  rough  roade. 

This  machine  IB  doulitleaa  more  poWerfi:il  and  apeedy  than  la 
required  for  general  nee,  hut  the  company  believe  there  la  a 
growing  demand  far  such  h  machine  among  experts.  It  la 
designed  to  rank  with  tbe  high-priced  French  maeblnea,  hut  la 
roach  mure  simple  and  better  adapted  to  Amerlcao  roada. 
The  net  price  complete  1b  (2,000. 


ASSOCIATED   AMERICAN   HOTORCYC LISTS. 

FnllowlDg  the  meeting  held  in  Boston,  Masa,,  on  Auguat  2d, 
a  aevond  ojie  waa  held  at  the  Hotel  Thorudike  ou  Wednesday, 
August  '2lit  at  which  a  permaoeDt  oi^aDlsatloD  of  motocy- 
cilata  waa  effected  under  tbe  name  of  tbe  AsMcUted  Ametlcan 


Motocyelleta.  About  ttfteeu  peraoaa  were  preseot,  and  letters 
were  read  from  almost  as  many  more  pledgtog  support. 

The  roiiowing  officere  were  elected;  Prealdont, C.  H.  Meti, 
Waltbani,  Maas. ;  vJce^p resident,  Kenneth  A.  gk Inner,  Boston, 
Mass.;  aecretary,  S.  W.  Merrlbew,  New  York;  treasurer.  B.  C. 
S^tearua,  Syracuse,  N.  Y.,  all  of  wbom  were  pneent  except  Bir. 
Stearns. 

Theae  offlceraj  with  Hve  memlwre-at-Iarge,  conetltute  the 
Executive  Committee— tbe  Ave  being  Edward  Hayea,  Provi- 
dence, n.  1.,  A.  h.  Adama,  Wllaonvllle,  Conn.,  Frank  I.  Clark, 
Baltimore,  Md-,  A.  L.  Banker,  Ptttaburg,  Pa,,  Geo.  K.Barrett, 
Chicago,  III. 

A  const  I  tut  loD  was  adopted  as  appended,  a  committee  was 
appointed  to  arrange  a  run  to  Newport^  R.  I.,  on  September 
15,  In  celebration  of  the  organisation,  a  committee  waa 
appointed  to  select  an  emblem,  and  a  resolution  waa  adopted 
pledging  the  organisation  to  uae  ita  efforts  to  cause  an  obaerv- 
ance  of  alt  rules  and  regulations  relating  to  motocyclea. 

The  (nteroHt  taken  In  the  organisation  Is  aald  to  be  large^ 
and  tbe  outlook  for  membership  good. 

Article  1.  Thla  organization  shall  be  known  as  the  Aaaocl- 
ated  American  Motocycllata. 

Article  2.  lt»  objects  abull  be  to  promote  the  general  later- 
eeta  ol  motocycllata;  todefetid  and  protect  them  lu  their  rights 
on  public  hlghwaya  and  conveyances;  to  foster  a  frateroal 
spirit  between  them;  and  to  promote  such  events  as  may  be 
considered  with  In  its  scope. 

Article  3.  Any  reputable  motocyclEat  eball  be  eligible  to 
meniliershlp  in  this  organlxAtJon  upon  payment  of  one  dollar 
Initiation  fee  aud  an  annual  membersblp  fee  of  one  dollar,,  and 
shall  become  a  member,  II  bis  applk-^atlon  shall  be  endorsed  by 
nue  member  or  two  reputable  clttzens  and  approved  by  the 
Executive  Committee  or  tbe  Bub*committee,  thereof. 

Article  4.  The  offlcera  of  this  orgaulsalion  ehnll  be,  at  preB- 
ent.  a  president,  «  v|co-presldeut,  a  aecrttary  and  a  treasurer, 
who,  with  five  members  elected  from  the  gtiuera]  membership, 
and  eoch  of  whom  sliull  represent  a  dlflerent  atnte,  «hali  com- 
prlee  tin.-  Executive  Committee,  of  which  five  eimlli:imtitJtatc  a 
quoruiu,  who  shall  devlee,  direct  aud  decide  all  matters  not 
covered  by  thlacoDstltutlou. 

Article  5.  Tbe  annual  meeting  ol  this  organl^patton  shall  be 
held  on  the  third  Saturday  in  Jane,  at  aucb  place  as  in  tbe 
judgment  ol  the  Executive  Committee  shall  be  deemed  most 
suitable. 

Article  0.  Thleconatltutlou  may  be  altered  or  amended  by 
a  two'thlrdfl'  vote  of  the  memberHhIp  present  at  any  annual 
meeting. 

THE  QOULD  AUTOMOBILE  5T0RAGE  BATTERY- 

Tbe  Gould  Storage  Battery  Co,,  of  New  York,  are  manufac- 
turing a  special  battery  lor  vehicles,  which  Is  claimed  to  have 
a  large  amount  of  active  aurface  and  contact  between  the  auii- 
portlux  material  and  tbe  active  material  and  to  be  ot  unusual 
capacity  and  duraljllity.  Tbe  vehicle  cell,  which  is  aald  to  give 
1G2  am[K^n>  hours  at  a  three-hour  dlecbarge  rate  and  180 
am|>ere  boura  at  a  (our-bour  discharge  rate,  weigba  complete 
fiOVi  pouuds,  aud  aa  composed  of  10  plates,  57^  x  7%  Inches  In 
sixe.  Tbe  normal  charging  rate  Is  54  amperes,  and  the  weight 
of  tbe  element  alone  Is  40  pounds. 


AMERICAN  BUILT  THORNYCROFT  STEAM 
LORRY. 

The  Brat  Tbornycrolt  ateani  lorry  built  In  this  country  came 
(ro&i  tbe  Cooke  Locomotive  Works,  Paterflon,  N.  J.,  lor  Ita 
trial  trip  on  Tuesday,  August  ^1.  It  was  under  the  peraonal 
gulduace  of  Cbarlea  D.Cooke,  of  the  well-known  engine  building 
company,  who  baa  lor  yean  taken  a  keen  Interest  in  the  motor 
vehicle,  audit  gave  ao  good  an  account  ol  Itself  that  others 
OP  situ  liar  Hues  wilt  be  turned  out  as  soon  ae  possible,  and  a 
new  company  to  manufacture  Thomycroft  wagons  on  an 
extensive  scale  will  be  organized  by  the  Cookea  and  the  Amerl- 
t:au  ageUtM  of  the  Thornyeroft  system— Thorpe,  Piatt  £.  Co. ,  99 
Cedar  street,  New  York. 
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The  Tehtcle  Is  17  feet  6  incheA  long,  6  feet  €  lucbea  wide  and 
8  feet  ft  Inchea  high  over  all.  Tlie  platlorm  aoit  uncJeHrnine 
are  mnde  up  of  channel  IroDe,  BO  arraoged  ttat  anj  dealred 
form  of  Buperatructutv  body  can  b«  flttt^d.  The  wbeela  are  of 
a  very  heavy  confitmctlun,  with  metol  centere,  oak  Hpoh>e8  and 
aeb  rellu«B,  and  are  Btt«d  with  broad  and  thick  ateel  tires. 

The  boiler  ie  of  the  Thornejcroft  patent  ciTculHr  water  lube 
tjpe,  with  atraJght  tub«fl.  It  Is  flttecJ  wltii  verjr  It^bt  top  and 
bottom  I'OVerS,  with  apoclal  Btcam  JulatH,  to  [H^rTnlt  eaay  and 
rapid  Inte^ma!  eiamlnatloa  and  for  tlie  ready  cteaalog  of  tubes, 
Tbe  Grlag  of  the  boiler  le  ceotraK  as  In  the  case  of  an  ordinary 
kitchen  rangi?,  the  tkrv  beinig  rej^ulated  by  a  hltjged  neb  pan 
door  and  the  lid  o(  the  firebox.  TLe  fuel  ordinarily  used  le 
coal  or  coke,  bnt  proTlaJon  Is  mad«  fur  the  Bubstltutlon  ol  a 
liquid  fuel  burner.  The  working  prceaure  la  IT.'j  pounds  to  tbe 
square  iuijb.  Twu  safety  valvts  are  fitted,  of  which  one  dla- 
cbargea  intri^ihly  and  ellently  In  the  fHnaeL  The  other  le  mt 
10  pounds  higher  and  dlficbar^ee  directly  Into  the  air,  thust  If 
tbe  Qret  fails  to  act,  the  Becond  one  will  at  once  call  tb«  atten- 
tion of  the  driver  to  tbe  fact. 

The  engine  1b  wholly  enclosed  with  oil  bath  lubrication,  but 
Ib  BO  deMgned  that  cotnpletG  acceeu  Id  eaally  gained  to  every 
part.  Adjuatment  la  only  otteded  at  Intt^rvale  of  from  fuur  to 
all  months.  A  coiistaat  lead  radial  toIto  gear  la  fitt«4l,  having 
balttDced  valve*  placed  below  tbe  L-yllndera^thuB giving  eflectlve 
drainage.  The  engine  la  auspended  from  the  Qnderframe  at 
three  points  In  But-h  a  umuoer  as  to  be  relieved  from  strain  due 
to  any  "  winding"  or  distortion  undergone  by  the  frame.  The 
eagiae  fe^  pump  iB  carried  and  driven  by  tbe  engine  itscIF,  and 
Is  of  special  d<»lgu  to  meet  the  peculiar  requlreiuehts  of  road 
service.  The  suction  and  delivery  volreft  of  the  pump  are 
Instantly  acteBBEble. 

A  cognter^baft  la  driven  by  the  engine  through  tootbed  gear- 
ing. It  is  In  three  parta  ponnected  by  a  pair  of  sperlally 
designed  universal  Jolnls.  which  permit  also  of  a  traasTerse 
■lldlQg  taking  place.  The  Joints,  being  entirely  enclosed,  ai« 
duat-proof  and  oil  retalnlag,  aud  ar«  provided  with  larg«  rub- 
bing aervlces,  this  Insurl&f  durahlllty.  Between  the  extremes 
or  no  load  and  a  "bump^*  with  full  load  there  la  a  spring 
motion  of  6  or  7  Inches,  and  this  \»  taken  u[>  jierfr-cily  Ity  ihe 


device  described,  without  laterlerence  witb  tbe  continuous 
torque  exerted  on  tbe  road  wheels  and  without  ia  any  way 
straining  the  vehicle.  The  differential  gear  le  carried  on  tbe 
rear  axle.  This  aileturofl  In  axle  boxes,  ul  the  locomotlvetype, 
attached  to  the  utidenlde  ol  the  rear  bearing  springs.  The  rear 
wheels  are  driven  by  flat  springe  attached  to  the  main  axle  on 
tbe  "  off "  side  a  nd  to  tbe  differencial  gear  sleeve  on  tbe  "  near  " 
side,  pressing  against  eultable  projections  from  the  felloes.  In 
this  way  the  driving  wheel  spobes  are  placed  In  much  the  same 
condition  of  service  as  In  boret^drawtt  reblcles,  and  a  yielding 
connection  Is  obtained  between  thedrlvltig  axle  and  road  wheeli. 

An  average  speed  of  seven  miles  an  hour  is  easily  obtained 
with  a  load  of  from  three  to  four  tons  on  the  vehicle  body.  A 
further  two  tons  can  be  banled  on  a  trailer.  Two  speed  gear 
is  fitted,  though  on  good  roads  a  gradient  of  1  Id  12  caa  be 
mouQted  with  the  normal  or  high-speed  gear.  On  occabIobi 
when  greatly  Increased  driving  effort  ts  required  the8low-Ki>eed 
gear  la  used,  and  this  vehicle  has  carried  a  load  of  H^  tone  up  a 
gradient  of  1  In  6  without  Any  difficulty. 

There  Is  iin  emiaslou  ct  smoke  or  visible  vapor,  no  nolu  of 
eihauat,  and  the  gearing  runs  quietly  and  HQioothly,  Tbe 
vehicle  is  completely  controlled  from  the  driver's  seat.  Water 
for  about  SO  miles  and  coal  for  40  or  50  mliefl  Is  carried.  An 
automatic  water  lifter  and  (.-oil  oC  rubber  hose  Is  connected  to 
the  water  tauk.  In  three  or  four  minutes,  by  Its  aid,  the  tank 
can  be  filled  from  any  tauk  or  stream  by  the  roadside. 

A  uunjber  of  vehlciea  of  this  standard  pattern  have  been  run- 
ning In  England  lor  the  paet  two  years,  and  are  giving  the 
greatest  satisfaction.  (rulnDees  ft  Co.,  tbn  brewers,  of  Dublin, 
after  using  a  Thoruycroft  wagon  for  13  months,  recently  took 
theeDglae  apart  to  esamlne  It,  supposing  that  some  adjuet- 
meut  would  be  required,  but  could  discover  no  appreciable  ilgn 
ol  wear. 

The  new  company  which  will  be  oae  of  the  Tery  flnt  to 
enter  tbe  field  of  heavy  work  In  the  United  Btatee  wiU  be 
[ormed  in  about  two  weeks,  when  full  particulars  will  be  laid 
t»lore  our  readers.  No  photographs  of  tbe  new  lorry  have 
yet  been  taken,  but  we  preeeb  t  a  picture  ol  the  Tboraycroft  van 
now  tu  service  In  tbe  Island  of  Ceylon,  which  was  referred  to  In 
TllK  Hoitsici.EBa  Age  of  Aiigunt  2'2. 


Thohntobott  Steak  Tan  an  Use  in  OmrLox. 
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tAUTOMOBILISM    AT    THH    PARIS    EXPOSITION. 

Part  V. 
P.  M.  Heldt. 

Fig.  1  shows  a  llglit  vehicle  ot  tJie  Boclet*  FnuiaalBe  d'Auto- 
iDobilea.  This veblcle,  which  Isahown  wSththe  bonDet,coverlne 
tbe  motor,  removed,  U  ealled  the  "  not-'toreHSP,"  a.  narao  wlik-h 
Is  probnhlj  Intendml  to  call  attentloa  to  fts  odapttiblUty  to 
phyelcione'  asc. 

Tlie  weiKht  a[  the  vehicle,  ready  to  ran,  'U  880  oounda,  and 

it  haw  ft  fleatiiijf  capHcity  ot  tour.    It  Is  driven  liy  a  5  h,  p., 

]4cltK»d.  vertical  (iaJllardct  cnKinc,  wbkh  Uns  a  bId^Io  cytindor 

I  of  ion  ram.  biire  anU  105   mm.  atroke.  {4  inchcH  i  4  Inchea). 

The  iHirmftl  CDfilte  apeed  is  1,200  levolutlona  per  mlii. 

The  rrnnk  of  thu  eiigiae.  Like  tbe  cnm-^hnft  gnavB,  la  CDCloEie'd 
Iq  an  uluuilnnm  caae.  Th^f^nK'ii'C  '^  provliltMl  wltb  an  inertia 
^o%'»?rnur,  coDtroUed  by  liand^  which  acts  on  the  hlt-aiid-miaB 
principle.  The  IgJiUloa  is  electric  anirl  of  jnmp-Bpark  typ«,  the 
tlmeoi  iKDitloTi  beinff  variable  at  will.  AccumQlators  furnish 
the  current  for  the  epark. 

The eo^ne  BhuJt  CHtTlw  a  pulley,  Irom  which  the  powerle 
trBTiBmltted  by  a  Irflt  to  an  Intermediate  uhMt,  below  the  floor 
of  ihe  body,about  midway  betwwji  the  frout  and  rear  wlieela. 
The  pulleys  are  of  alumlnnro.  Frnm  tli«  lutermedlate  ahnrt 
the  power  \n  tranamittedi  to  tlie^  iUffereiitlal  ahaft  by  njeanB  of 
spur  fi^earH.  Two  t^ta  Df  ^ara  are  provided,  nod  two  speeds 
1  may  be  obtained— 10  and  20  ihUch  an  hour.  By  meana  of  Jht 
*ng[oe  governor  any  speed  up  to  '20  mllea  can  be  had.  The 
idirierentlal  ahatt  18  chain-belted  to  the  driving-whccla. 

The  wheels  arenf  bicycle  coiiBtructlon,  »nd  have  pneumatic 
tires  >il  2.G  Inches  diameter.  The  diameter  of  the  front  wliwls 
la  2a  incheB  and  that  of  the  rear  wbeele  32  iuctiea^ 

The  frame  te  of  channel  Iron,  and  la  aupparted  by  lourBenob 
elliptic  eprlnR'*-    SW*rIng  Is  erTeetcd  by  a  hand-wJKel,  which  Jh 


also  of  aluminum.  It  may  l>e  added  that  aluminum  has  been 
aaed  wherever  puB«ible. 

The  Society  Fraacaiae  tt'AuComohllea  build  also  a  lighter 
vehicle  for  two  poreoEia,  on  which  a  3Y^  h,  p,,  afr-COD]ed+  Slagle- 
cyllnder  GaltlBrdet  motor  Is  usmi.  Iti  this  vehicle  the  tnina- 
ralsston  l9  by  belt  to  an  Intermediate  shaTt.and  from  this  shaft 
by  spur  jfeara  to  the  rtltfereatial  on  the  driving-axle. 

K.  Roaael,  ot  Lille,  exhtI)ltA  a  Bteam  tractor  for  canal  boata, 
ThSa  tractor  has  a  vertical,  coke-flred,  water-tub<?  boiler  ot  the 
quick  Bteam  rnieljig  type,  and  a  douhlo-cyllDder  hoHiioutal 
engine  ot  12  h.  p.  The  two  cranka  of  the  engine  make  an  ang^te 
of  in>^  with  each  other.  The  AdQilaalon  la  vflrlahle,  frocn  0  to 
1^0  per  c«at,  ol  the  atroke,  and  the  engine  apeed  can  run  np  to 
1150  revolDtlnns  per  min. 

The  rear  whet-lB  are  the  drlverfl.  They  are  cast  with  an  in- 
ternal gear  On  one  aide,  With  which  engage  the  idnionB  ot  a 
fllrterentlal  shaTt,  The  drtferentlal  eUatt  Is  conneited  to  the 
cranb^ahaft  by  several  sets  ot  spnr  geara,  which  are  engaged 
by  means  ot  positive  clutched.  Two  apeeda  ahead  and  one 
reverse  are  provided.  The  hlyber  speed  ia  UKd  for  towing 
empty  boats  wnd  thf  lower  for  loaded  boata,  up  canaU.  The 
front  uil\v,  which  la  provided  with  altering  aplndlea  for  pivot 
ateerlna.  ewlvela  around  a  pin  faBtenr-d  to  the  frame,  centrally 
qetween  the  two  wheels.  Thii  frame  has,  therefore,  only  three 
points  of  eu  pport,  and  will  accommodate  Itself  to  all  condlttona 
of  road  anrfaco. 

Two  men  arc  reqnlred  to  Operate  one  ot  theae  boat  tractors, 
or  canal  tractors,  one  for  tending  tbtv  boiler  and  the  other  one 
for  steering  nnd  controlling  tha  vehicle.  It  Is  claimed  that 
the  mai'hine  exhibited  will  haul  a  train  of  bIx  cunal  boata,  each 
welshtfig  200  tone,  at  a  6pee<l  Ot  5  km,,  or  slightly  more  than 
three  nilleaan  hour,  against  the  stream. 

A  li'flturf  ol  Bomc  intt-'reat  Is  the  method  umplojed  to  Increase 
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tbe  adbeelou  of  tbtt  whwle  to  tbe  groand.  Eotb  Iront  aDd  rear 
wheels  aj«  woimd  with  hfs&vy  rope,  as  will  be  eeeu  fram  the 
IlluBEratinn  ( Flif.  2).  ThlB  form  of  tire  may  hn.ve  a  future.  \i 
motor  tractorB  arv  to  be  used  for  baullog*  tralDs  ol  merchaD* 
dlBe  on  UDdeveloiied  roade  Id  calonleB  and  uleewhere.  It  haa 
the  same  good  qu&litiM  an  th«  rubljer  tiiv,  of  IncreaJlug  adhe- 
}  «ioq  and  of  rellcTlcLg  abocks  due  to  tb«  uaey^nneea  ol  tbe  road, 
thongb  It  poeeesKS  the  latter  C|uallt;  Id  a  leaeei-  deerree  tbaa 
the  rubber  tire. 

The  Ugtit  rehlcle  at  Glllet,  ForeBt  &  Cle.,  berewltb  lllluatrated 
(Plff.  3),  laexbfblted  at  tbeCbamp  de  Mara.  It  te  propelled  bj 
a  tingle  cjrUader,  horixoatal  motor,  placed  la  front.  Tbe 
motor  hasaboreof  ll.'i  mm.,  and  a  stroke  o(  ISrtinm,  (4.6 
inches  X  G  iqches),  and  at  Ita  normal  speed  ol  8O0  revplutEons 
per  mln.  It  develops  Q  b^  p.  The  ecglne  la  water-cooled,  but 
no  pump  le  used,  the  clrcuLatloa  bielng  elfe^rted  on  the"  tbermo- 
alpboD"  orgraTlty  Byetem,  quite  common  In  America  but  rare 
bere.  Tbe  speed  of  tbe  engine  la  regulated  by  varying  the  time 
of  opening  aad  closlbK  tbe  exbauBt  valve. 

The  engine  crank-ahatt  te  placed  croBgwlBe  of  the  veblcle,  and 
It  connects  to  n  longitudinal  shaft  by  meane  of  bevel  gears. 
The  cbaDf^e  geara  connect  this  longitudinal  abaft  to  nuotbpr 
one,  which  la  gean^l  to  tbe  diflerentlul  on  the  rear-drlrlng  aile 
by  nieana  of  a  berel  plnUm  a«d  gear.  The  vehicle  bas  three 
forward  apeeda— 6V4^  12i/C|  and  18=^1  m Ilea  an  hour— and  one 
reverse  apecd.  The  varloua  opecdaare  obtained  by  HhlftlDg;  tbe 
g^O-Td^  which  form  what  la  rallied  here  a  carriage.  The  second 
longitudinal  Bbalt  connects  with  tbe  bevel  plnlon^uieahlng  with 
the  differential  gear  by  a  iinlvereeJ  or  Cardan  coupling. 

The  frame  of  the  vehicle  la  of  drawn-eteel  tublnf;,  and  Is  eup- 
ported  by  (ouraeml-elllptic  fpiingp.  The  wheels  have  wood 
I  apokea  and  pneumatic  tires  of  3</<rlQch  diameter. 

The  vehicle  la  controlled  by  xneanB  ol  one  steering  hnnd- 
wheeJ,  three  hand  levera  and  two  pedala.  The  hand  levere 
operate  one  ol  the  brukea,  the  change  gears  and  the  motorcon- 
tFol,  napectlvely,  white  the  pedals  operate  tbe  other  brake  and 
the  trtcUon  clutch. 

A  perforated  aheet  metal  apron  Id  front  of  the  frame  shields 
tbe  engine  from  view.  A  radiating  coll  Is  bent  around  the 
semicircular  side  of  a  metatlle:  case  In  fruuC,  and  tbe  water  and 
gaeollue  tanks  are  placed  Inside  the  aeat  of  the  vehicle. 

The  total  weight  of  the  vehicle  la  1,000  pounds  wlthw^ater 


aad  gaaollne,  Vartoua  fortas  of  bodies,  seating  either  three  or 
four  persons,  can  tK  used  wltb  this  running  gear. 

The  majority  of  French  automobSlea,  ol  the  road  vehicle  or 
heavier  class,  belong  to  one  of  two  typee — thoaewlth  a  vertical 
motor  In  front  and  those  with  a  horlxontal  motor  in  the  rear. 
The  lormer  type  la  based  upoo  the  Daimler  vehicle,  And  the 
latter  upon  the  Bees.  Vehlctee  of  tbeee  two  mabe^^  Imported 
Into  Praace  In  ibe  early  nineties,  served  as  models  for  French 
deatgnnm,  and  although  many  detail  ImprovementB  have  buen 
rnnde^  the  general  diapoattlon  ot  the  parte  has  undergone  few 
changes,  eo  that  when  looking  upon  a  frame  or  running  gear 
with  motor  and  mechanism  In  place,  «ine  can  Usually  perceive 
the  llnee  of  one  or  the  other  of  the  aboi-e  tivo  vehicles  ehlnlng 
through. 

Tbe  vehicle,  of  which  the  manlng  gear  with  mechanism  Is 
Illustrated  In  Fig,  n,  is  manufoctured  by  tbe  Campagnie  Fran- 
caise  des  Cycles  &  AutomobMee.  It  resembles,  in  many  respects, 
the  CeuE  vehicle,  only  that  Imstead  of  tbe  belt  transciQisBlon  of 
the  latter  it  has  u  tfpdr  gear  tranamlsston. 

The  frame  le  entirely  of  drawn-steel  tubing,  and  Is  auHpended 
by  elliptic aprlngeln  front,  and  by  aemt^lllptlc  sprlngsiu  the  rear. 
The  motor  Is  of  the  horiiDntal,  eingle-cy Under  type,  and  Is 
rated  at  li  h.  p.  The  crank,  cam-Hhaft  gearing  and  Igntter  porta 
areanencaaed.  Tbe  method  employed  to  faatnn  the  engine  to 
the  tubing  of  the  frame  la  worth  natlclng.  The  engine  abaft 
extends  all  tb«  way  across  the  frame,  and  la  supported  at  its 
extremity  by  n  bearing  claiQped  to  the  aide  tube  of  the  latter. 
The  shaft  carries  four  friction  clotchee,  tbe  loose  members  of 
three  of  which  are  connected  to  spur  geara.and  tbe  loose  mem- 
ber of  the  fourth  connected  to  a  fiprocket  pinion.  These  gears 
and  the  aprocket  pinion  connect  with  Borreapondlug  transmis- 
alon  meoibera  on  tbe  differentia]  shaft,  passtng  below  the  cylin- 
der of  the  engine.  From  this  abaft  tbe  power  Is  tranamltted 
tu  the  rear  wheels  by  means  of  sprockets  and  chains.  The 
three  g^ars  give  the  three  forward  apeeda,  and  the  chain  traaB* 
mlSBlun  from  engine  ihaft  to  ditferentlal  tbe  reverse  speed. 

The  wheels  have  steel  spokea  and  pneumatic  tire*.  The 
BprocketS  are  fastened  to  thL*  hubs,  and  are,  as  usual,  cast  Int4^ 
grai,  with  brake  drums.  The  caee  of  the  differential  forma  the 
drum  (or  another  brake,  which  will  disconnect  the  motor  the 
moment  it  le  put  Into  action. 

-Steerfng   la  etTected   by  a  vertical  shaft  with  a  hand-wheel. 


Fia.  B.— Plam  of  tbe  Vbhicles  of  tbk  C™.  FiiaMcaiw. 
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All  tho  0|>eratlDK  levers,  eseept  noe,  are  grouped  arouTid  tlie 
Btaniard,  tliroui^h  wLich  the  steeriag-sbalt  paBeea.  Ooe  of  the 
brakes  l»  operated  hy  a  pedal  or  foot  lever,  and  the  other  bj- 
a  band  lever  Just  outalde  t^eeeat. 

The  v^bkle  shown  ut  the  ExpoaltloD  la  a  dac-«plder,  aeatlng 
three  peraoDi.  It  liaa  a  Bheet  metalbouuet  IcTroDt,  tbeeame  aa 
vohlelea  In  whicli  the  motor  1b  placed  in  front.  Under  this 
boQ net  la  placed  the  watcr-taok,  and  below  It  a  radiaUoK  coll 
or  pipe.  A  rotary  pump  la  uwd  (orclrculfltlngr  the  water-  The 
engine  baa  Jump  spark  Igaitloa,  aud  tb«  aparblug  point  Ih 
ad^uj^table  while  th«  vehicle  la  Id  motion. 

Th«  vehicle  just  described  la  one  of  the  sltnpleBt  Of  the  heavU>i 
v^hlcleeabowQ  at  the  Exposition,  but  the  fact  tbat  its  work- 
InK  parta  are  all  exposed  to  the  duat  and  t^rit  of  the  road 
certnliily  4>(>aota  against  It.  Even  the  Bent  Co.,  ol  MAUDJielm, 
wlikb  8o]a«g  constructed  open  niatnrBv  now  employfialumSnum 
cases  to  cover  tbe  crank«  and  also  the  ehant^e  i^ean.  It  may 
be  oflotereet  )u  thia  connectSou  to  state  that  a  prarth*  wlilch 
is  j^alulng  ground  la  France  Is  to  cover  the  whole  iif  the 
maeblaery  by  a  case  with  leather  paaela,  Eaateaed  on  buttona 
on  a  m&tul  frame.  This  cover,  althoui^h  not  entirely  duat- 
proof,  Is  fairly  so, and  besides  la  very  easily  removed  when  it  is 
(lealreil  to  gain  access  to  any  part  of  the  juechantsm. 

The  CompaKnie  dea  Automobllea  du  Bud-Oueat  exhibits  at 
Vlncenoes  a  three-wheeled  vehicle  which  ioraewbat  reeeniblea 


Fi8,  4.— "OorKKv"  pExnoLEtu  Motor. 

the  Rollfee  iHryclea  ntul  vrilturcttca.  ThiM  vehicle  Is  provided 
with  elantle  wheels  of  a  novel  type,  whluh  have  pneumatic 
tlrea.  The  apobee  of  the  wheele  consist  of  (tot  ateel  springs, 
braced  Into  the  hub  and  hinged  to  the  rim  of  the  wheels.  The 
epokee  leave  the  hub  radial,  but  they  are  beat  into  a  loop, 
BomethJng  like  the  form  of  theapokee  o!  engine  flywheels,  Tbo 
flexible  epokes  replace  the  enspeneloo  ^prioga,  nnd  the  reach 
aupportiiig  the  motor  and  merhanlHm  la  faiatened  directly  to 
the  ftsles  without  the  tuteraiedlary  of  Hprlnga.  The  Bupprpa- 
alon  of  the  suH[)euslon  springs  permits  to  gear  the  engine  to 
the  drive  wheelw  by  ordiuary  spur  gearlng- 

I^On  Uollftr,  of  I.e  Maua,  exhibits  begildes  a  namber  ot  hia 
well-knowti  tricycieR  and  voStarettea,  a  new  form  of  luotor- 
aai-getir-Hiippartlng  frame  Tur  four>wheeted  vpblcles.  Three 
eeml-elllptic  sprtnga  are  aaedforsuBpenaion,  one  la  front,  placed 
cro*ewiBe  of  the  vehicle,  directly  over  the  front  axle,  and  two 
In  the  resr^  placed  lengthwise  of  tbo  vehicle.  The  latter  two 
are  united  liy  two  steel  tubes  of  rather  lar^fe  diameter  (about 
2  Inches).  A  tnbe  of  very  large  diameter  (3  lochea),  running 
Icntfitudinally  !□  the  center  of  the  vehJrle,  coiiuecta  tbti  front 
spring  and  the  two  tubes  uniting  the  renraprlnga.  From  tbla 
large  tube  are  suspended  the  motor  and  gear  case,  which  are 
boltetl  rigidly  toother. 

Th)a  for-Li  of  frame  coDStructlon  wonld  aeem  to  be  a  step 
In  advance,  aa  the  mala  requirement  made  of  a  frame  la  greatest 
etrength  combiued  with  tight  weight  aad  minimum  number  of 
parta, 

Two  Engiiflb  Brms  exhibtt  roller  bearlnga  for  automobllea 
and  tar  general  purpoaea.  The  bearlnfc  tllustrated  in  Fig.  6  la 
that  of  the  Holler  Bearings  Co.,  L.td.^  ot  London. 


FlQ,    U.— BOLI.KU    BeAIIIHltS   FOB   HejlVY    VlBtCLES. 

This  Arm  atiitee  that  nnmerans  lallurea  In  the  application  of 
roller  bearings  to  heavy  vehlelen  have  beea  due  to  the  Indenta- 
tion and  wear  of  tbeanlt  eteel  axle  under  the  hardened  steel 
rollers.  To  remedy  thia  defect  they  einploy,  with  their  beer- 
In^B,  a  carefully  tempered  ateel  sleeve,  which  la  ahrunk  on 
the  axle. 

The  ease  of  the  bearlnge  Lb  of  cast  Iron,  reinforced  by  a  steel 
tube  llalng.  The  ctiee  nan  be  eonstructed  In  any  «haiie  t*^ 
adapt  It  to  vurloua  forma  of  reaches,  cross-piecea  and  iprtags. 

The  rollers  are  of  banlened  ateel.  They  are  held  In  position 
hy  a  bronze  cage.  In  auib  a  manner  that  their  center  line  is 
kept  perfectly  paretlel  wllh  the  centf r  lltje  of  the  axle.  The 
cnge  tame  on  the  nxie^  being  carrkd  along  by  ihe  rollerH,  but 
It  does  not  carry  any  nf  the  weight  of  the  vehicle,  which  ia 
fntin'iy  supported  by  the  rollers.  At  the  end  o(  the  bearing 
there  la  a  washer  of  tuoft  leather,  held  lu  posUIOD  by  an  Iron 
ring,  and  aepvlng  hh  a  duat  guard.  Some  fl«nr«?B  are  given  In 
regard  to  the  diminution  of  atartlng  and  iraptlon  efforts 
effected  wUb  these  roUei'  beariaga,  but  they  refer  to  railroad 
tracdun.  The  atartlng  effort  la  claimed  to  he  three  pounds  per 
Con  aa  a'jalnat  nine  ponnda  with  ordinary  bearings,  and  the 
trftL'tloi]  effort  from  t4  to  i^  the  effortreqnlTed  with  plain  hear- 
ings. Other  advantages  clainie<I  are  a  having  of  about  !>0  |]«r 
c?nt.  In  lubricating  oil,  and  a  large  aiivlug  Id  the  repain  or 
mnlntenance  of  tbe  bearlugfl. 

The  Mosaherg  Boiler  Bearings  Co.,  Ltd.,  also  nee  that  hard- 
ened ateel  shett,  a  cage  with  cylindrical  rollers  and  a  hardened 
steel  flk'eve.  The  only  point  in  which  tliia  bearing  diftera  from 
the  one  |uat  deacrlbed  1h  lu  the  couatructlou  of  tbe  cage,  which 
will  retain  tbe  rollers  when  ft  la  drawn  from  tbe  shell. 

Bearings  with  eyl[iidr1(!al  rollers,  like  the  two  just  described, 
do  not  provide  for  tbe  friction  due  to  end  thruat  of  the  vehicle. 

Tbe  Mossberg  Co.  c^oustrgcta  a  special  end-thrust  bearing. 


£aaa?'-^*^^i»fcag?«gae^a«c^^.aiSiL* 
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conalBttnf^  of  a  tadloJ  cage  with  tapefed  rollers,  and  two 
bardened  »twt  platen  wtth  ime  coneil  tare,  coireapuDdlD^  to 
the  taper  of  the  rollers.  For  aulomobllpdi,  tbese  eiid-thniBt 
IwarlDgB  are  uaed  In  adtlEtloo  to  tbe  reKul**^  cylludrfca)  rnller 
bearib^a,  1(  It  \i  diesfred  to  reduce  the  trnctloii  eflort  to  a  etrlet 
mlulmom, 

BuruDuf  >i£  PaUeau,  a  Freoch  flrm,  alao  liave  ao  piblMt  dI 
roller  benrtDga  at  tbn  Fair.  Tliea«  bearlnKB  are  adju Stall le, 
and  permit  taking  up  tll@  play  which  may  be  caused  hy  the 
wear  of  tbe  shells  or  the  axles.  The  bearlnga  are  provided 
witb  a  two-part  Bhfli.baTlDg  a  cylindrical  Burlaceon  tbe  Inside 
aod  a  double  coned  surface  on  the  outalde.  The  bearing-box 
has  au  laternal  coned  aurfaceoD  one  end  and  an  iDtenml  thread 
on  tbe  other.  A  bckw  cup  for  this  end  also  hae  aa  juterciall; 
coaed  surface,  and  by  me:aiiB  of  this  Hcrew-^ap  the  play  of  tb(^ 
bearln^f  can  be  adjusted,  as  will  be  apparent  from  the  lUuetra- 
tlon.  The  ca^  for  tbe  rollere  La  tbe  same  as  tbat  of  tbe  so- 
called  Amtrteau  iystena  of  roller  bearioKB,  only  that  Instead  of 
tbe  pi  as  of  the  roller^  paaalqg;  tbrougb  drill  holes  In  the  cagB 
liagSt  thej  lie  In  slots  opeolnK  to  tbe  outalde  of  tbe  rings.  Any 
roller  can,  therefore,  tie  easll;  withdrawn  and  replaced  hy 
another  one  IT  It  should  hare  become  daoiaged. 


PATTERN    HAKINO    FOR    OASOLINE    MOTORS. 

Part  IV. 

By   W-  O.  ANTHONY. 
PilTl'BBTf  FOR  TfiSI  CBANR-CASE. 

This  caatlag  Is  preferaby  made  very  ll^ht,HT]don  thla  account 
cannot  well  be  made  of  Iron,  which  would  be  very  apt  to 
chill  If  nnn4e  under  3-lG  Id.  or  H  In.  In  thickness,  and  thus  ren- 
der tbe  machine  tvork  dllficult  and  expensive.  Alumlnuia,  alu- 
rolnum  bronte,  or  plain  bronze  should,  therefore,  bechowD  for 
tblfl  part  of  the  motor,  as  none  of  thew;  Is  badly  affected  by 
being  rim  thiu.  Tbe  writer  hascabt  BtnallcraDk-caeefl  In  alu- 
minum leae  than  i,->,la,tb!cl!. 

Tbe  making  of  a  pattern  of  thlssUe  and  shape,  and  ol  such 
tblnnesH,  in  a  taak  rctiulrln^  the  fifreatest  i^are. 

The  pattern  deacrlhed  Is  for  a  cnae  made  In  hftlveB,  In  which 
the  scparatiUK  plane  Is  j perpendicular  to  the  arl8  of  the  shaft. 
Both  halvofl  of  the  pattern  will,  therefore,  be  alike,  except 
that  posHlbiy  abiiHR  or  a  llulitease  may  becflHt  upon  one  tor 
the  aecontlary  gear-atud,  (ir  the  eucloKin^  case  for  the  g^ars, 
Theae^  however,  may  be  made  aa  Icobc  pieces  upon  the  pattern, 
beld  hy  (lowela,  »4U  that  one  pattern  lor  the  body  of  th«  case 
will  answer  for  both  flldea  In  the  casting. 

Having  determined  the  diameter  and  the  width  of  either 
hair  of  the  case,  Befipmonte  from  Htulf  about  %  Itt.  thick  Bbould 
be  cut,  sawing  theiii  out  enough  smaller  than  the  lustde  dia- 
meter, t<»  tuni  off  H  In.  to  3-lG  In*,  and  enough  larger  than 
tbe  outside  diameter  tci  turn  off  the  same  amount.  Tbe  layer 
of  segments  at  the  inner  tflKe.  buwever,  raiiHt  Ite  made  about 
^  In.  larger  diameter  than  tbe  rest  of  tlie  body  ot  the  caae,  to 
altow  for  a  liange  at  this  point,  to  make  a  broader  bearing  for 
the  Joint.  As  no  niachlue  work  Is  supposed  to  be  done  upon 
tbe  iDsJde  or  outsldo  of  the  Hm  of  thin  cA£te.  It  mu^t  be 
mode  large  enough  Inside  to  clear  the  crank  disks;  and  shriuk- 
ftjjv,  partlcuUirly  In  the  alumlDum,  nf  ^In.  for  the  Etixe  most 
likely  chosen,  must  be  (ill owed  for.  That  la  to  say,  the  Inalde 
and  outside  diameter  mUHt  he  >^  In.  larger  In  the  flnished  pat- 
tern than  the  casting  is  Intended  to  be,  HrtvEag  sawert  ibe 
ret^tilred  number  of  segments,  describe  a  circle  of  the  correct 
diameter  upon  a  plane  surface,  as  a  guide  la  building  up  the 
pattern.  Fft  the  segmentH  of  each  layer  anil  fasten  by  brads 
partly  driven  Id,  as  Itefore  dfiscrlbiMl  for  the  pleton-rta|f  pat- 
tem.  After  all  the  layers  are  fitted  and  aumtn;red  npun  each 
eegmetit,  to  Insure  returning  to  the  proj>er  poHltlon,  they 
should  be  glued  together  very  cnpefully,  driving  back  tlie  brads 
Into  their  original  places  to  prevent  Hllpping.  A  circular  piece 
or  stiitr,  about  3-16  la.  to  M  In.  thick.  In  now  to  be  glued 
to  tbe  top  of  the  ring  thun  formed.  The  pattern  at  this  point 
Will  appear  a«  In   Fig.  AS,  showing  a  aecUon  with  this  part 


FlB.Sa. 


of  the  pattern  aa  flnlnbed  In  outline.  Clamp  flrraly  and 
drj-  thoroughly,  kei?plag  the  pattern  upon  thp  same  base  tli* 
It  wa&  built  upon,  pieces  of  newspaper  having  been  laterpoe 
amlcr  each  Joint,  upon  this  base  board,  to  prevent  the  patter 
from  etJckJng  to  It. 

When  dry,  the  pattern  la  to  be  mounted  upon  a  wood  face- 
plate, with  tbe  Inner  aide  out,  fnateolng  by  S  or  8  small  brads, 
driven  diagonally  Into  tbe  plate  from  the  outside  edge.  Turn 
the  iusldeto  correct.  sUe,  giving  liberal  draft,  say  V4  io.  to  tbe 
foot,  tare  mumt  Ix.' t»keu  tti  get  this  Inside  aurfuee  straight 
aud  smooth.  A  very  good  tool  lor  this  work  la  the  diamond 
point  ma^le  from  a  (ile,  already  described.  If  the  comer  at  tbe 
junction  of  the  side  and  top  Ifl  turued  rounding,  no  fillet  will 
be  requlretl  at  this  point.  Turn  off  a  shaving  from  the  Inside 
of  the  top,  forming  the  cover,  t^i  true  It.  and  cut  out  the  bote 
lor  the  reception  uf  tbe  huh.  This  hole  may  be  a  very  Uttia 
larger  than  the  bole  which  Is  to  be  cored  in  the  hub.  Sand* 
paper  tbe  tn*«lde  veo'  thoroughly,  and  drive  6  nr  8  brads 
through  the  top  piece  Into  the  wood  face-plate.  The  bnwla 
around  tbe  onter  edge  may  now  be  removed  and  the  outafldc 
tnrned  to  size,  being  given  draft  In  the  same  direction  wA  tb* 
InMde.  High  speed  In  turning  this  pattern  Is,  of  course,  Ifwi 
dispensable.  1 

To  turn  off  the  outalde  face  and  round  the  comer,  the  pat- 
tern  must  now  be  mounted  upon  a  piece  [listened  to  tbe  face- 
plate and  turned  to  flit  the  inside  of  the  case  tightly,  A  few 
small  brads  driven  through  the  flange  ihto  this  piece  will 
Bufflce  to  hold  the  pattern  for  finishing  the  outside.  The  cover 
n\  the  case  should  be  turned  to  the  defllred  thickness  and  the 
corner  nicely  rouadad,  aad  the  pattern  sandpapered  to  s  fine 
surface^ 

The  hub  to  contain  tbe  bearing,  ot,  H  tbe  case  ta  of  hronie,  tu 
form  the  bearing,  ahotild  now  i>e  pot  Id  place^  Thla  may  be 
turaed   outside  In  the  lathe,  and  glued  into  place  DpOD  the 
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pattern  and  then  bored;  or  Itma^  bebor^d  to  tbecorrect  Caper, 
imd  theDnioiiDt««]Dpon  a  taper  mnndre] and  tbcoaelcleilrilBhed. 
The  former  Is  probablj^  the  better  way. 

The  Gpentog  for  tl>*  cjUoddTla  now  to  be  cut  Id  one  elde  of 
the  case.  Thle  must  be  cut  no  that  tbe  grain  of  the  cover  wtll 
ruu  at  right  anvlee  to  the  axla  ol  tbe  opening',  an  In  Ft^.  Si>.  In 
which  Hue  AB  ahowB  thedlrectlou  of  tbe  ^rala.  From  a  piece 
a  little  thicker  than  the  distance  CD  <  Fig.  30},  cut  a  eemlclrcle 
having  a  diameter  tbe  aame  as  that  of  the  outside  of  the  flange 
At  the  bottom  of  the  cylinder,  which  Is  to  bear  at  thla  point. 
In  the  back  of  thle  piece  ahould  be  sawed  an  arc  of  a  circle  hay- 
ing the  same  diameter  ae  the  ontslde  of  tbecrank-caee.  This 
pfece  will  appear  as  In  Fig.  40,  which  li  a  perfipeetlve  view.   In 


8 


nn.^o. 


tblfl  figure  the  straight  line  AB  repnweDts  the  diameter  of  the 
eemlclrcle,  and  the  arc  CD  Is  the  portion  which  flt«  againitt  the 
body  ol  the  case.  This  should  be  gtued  Into  place  alter  aawEng 
away  that  part  of  the  Qange  which  would  be  covered  by  it. 
When  dry,  a  eemlelrcle  ^  Inch  leee  la  diameter  than  tbe  dlame- 
ter  of  the  lower  end  ol  the  cylinder,  whkb  la  to  enter  the  crank- 
eamafl  a  guldo.ehoDid  be  described  about  a  point  midway  of 
line  AB.  To  saw  out  this  piece,  tbe  writer  removes  tbe  tahle 
from  the  saw,  and  by  holding  agulnet  the  table  aopport  the 
piece  may  beaawed.Underdifllcultiefli,  It  Is  true,  but  much  easier 
than  it  can  be  cut  out  with  a  chlBel  and  knife.  The  square 
corner  inalde  must  be  rounded  with  coarse  sandpaper. 

The  lugB  for  the  reception  of  the  bolts  holding  the  cylinder 
and  Its  head  In  place  may  now  be  made,  For  the  Bake  of  llght- 
oesSk  the  writer  devised  a  plan  to  do  away  with  unnecessary 
metal  around  these  lugs.  This  uoneLsts  In  making  these  lags  as 
loose  pieces  upon  tbe  pattern:  nnd  theee  pieces  will  remain  In 
the  sand  when  the  pattern  Is  drawn,  and  will  be  drawn  sepa- 
rately lato  themold  for  removal.  Fig. 41  showB  this  Idea.  The 
loose  pieces  are  held  In  position  for  moLdl]ij<  by  the  pins  CC, 
which  are,  of  coti  ree,  made  faet  In  the  body  of  the  pattern ,  and 
fit  loosely  enoHgh  In  the  lugs,  so  the  latter  will  drop  off  of  their 
own  weight.  The  best  way  to  drill  for  these  pins  Is  to  glue  the 
lugs  to  tbe  body  in  tbelr  correct  poslttona,  with  newspaiier  be- 
tween them  and  the  body  to  admit  of  enay  removal,  and  then 
(Irtll  down  through  tbe  lugs  In  a  line  at  right  anglea  to  the  base 
line  AH,  Fig.  41.  A  t'^-lnch  drill  and  tbe  common  parlor  match 
form  a  uHeful  combination  for  very  much  of  this  Hue  work,  and 
will  answer  here  admirably.  After  drilling,  tlie  pieces  may  be 
removed  with  a  knlft-  very  easUy,  and  tbe  pins  glued  into  the 
body.  These  lugs  must  be  given  draft  In  every  part,to  allow  of 
drawing  them  from  the  sand.    Tble  draft  may  be  elJght,  and 
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ehould  be  In  a  direction  to  admit  of  drawing  tbem,  as  ataown 
by  the  arrow  la  Fig.  !19,  In  which  xx  Indicates  tbe  lugs. 

The  lugs  for  the  bolts  to  join  the  two  halves  of  the  crank- 
case  together  may  be  as  few  or  as  many  as  desired.  Probably 
flveorseven  la  aguod  niimber.  One  of  thosesbauld  be  on  the  ex- 
actcenterllne  ol  the  pattern, aAat,  E  Fig. 39, and  the  remaining 
lugs  spaced  off  Ofiually  on  each  side  towards  tbe  cylinder  open- 
ing, tbe  two  nearest  this  opecilug  bclog  aa  close  to  it  as  possi- 
ble. Great  care  should  be  taken  ]n  the  pattern  to  space  exactly 
even  from  lug  E  towards  each  side,  as  otherwise  the  lugs  will 
not  be  In  line  when  the  two  halvea  of  the  crank-case  are  put 
together.  Except  at  points  at  which  It  Is  deelred  to  suspend 
the  motor,  tbe  writer  sees  no  reason  for  extending  tbe  lugs  the 
entire  width  of  tiie  case,  and  In  practice  makes  them  %  Inch 
or  Vi  Inch  thick,  exc^ept  at  these  suspension  points,  where  the 
form  using  bolts  and  nuts  has  advantages  which  are  obvious. 
Id  the  lighter  form  of  luge  iVlnch  cap  screws  or  Allster  head 
machlue  screws  serve  tbe  purpose  of  fastening  the  halves  to- 
gether, and  will  bold  as  firmly  as  bolts  and  nuts.  Inside  this 
pattern  a  piece  shoijld  be  Otted  around  tbe  bub  for  an  end 
thrust  bearing  tor  the  crank-shaft.  Its  size  will  vary  with  the 
size  of  motor  being  built,  but  tb(3  bearing  width  should  be  gen- 
arous,  say  %  Inch  to  >>,  Inch  around  the  shaft  when  finished; 
and  Its  thickness  should  leave  nearly  ^^  Inch  ol  mvtal  to  be 
removed  In  machining.  This  piece  should,  of  course,  be  given 
plenty  ol  draft  In  tbe  direction  Indicated  by  the  dotted  llnea  xx 
In  Fig.  41. 

This  pattern  ought  to  be  tliorongbly  shellacked  us  soon  as 
possible  after  turning,  for  from  Ita  extreme  tbInneSS  It  is  very 
liable  to  open  at  the  iolnts,  tr  thlata  not  done.  It  should  ilnally 
be  shellacked  with  three  or  (our  coats,  each  coat  being  allowed 
to  dry  thoroughly  for  at  least  six  hours  and  then  sandpapered. 

PATTERN   FOR   A   HEPABjLTG   UALV  VALVE-OIAMBEE. 

The  object  of  making  a  separate  valve-chamber  Is  to  simplify 
the  machine  work  and  enable  It  to  be  accomplished  upon  a 
small  lathe  and  without  special  tools  or  attachments.  Having 
determined  the  diameter  of  the  valves,  allow  over  this  the 
thlckneas  of  the  walls  of  the  chamber  and  the  width  ol  the 
conling-rlba.  Add  to  this  \\  Inch,  to  obtain  the  diameter  of  the 
block  from  which  to  turn  thle  pattern.  This  will  be  a  split 
pattern^  and  the  Length  of  the  block  from  whli::h  to  make  It 
must  Include  a  core  print  at  each  end.  This  valve-chamber 
pattern  will  appear  as  in  t^Eg.  42,  which  Is  a  longitudinal  sec- 
tion OD  the  center  line,  showing  tbe  core  in  outline.  The  por- 
tion at  A  Is  to  enter  the  pasaage  In  the  comb«stion*chamber. 
The  portion  at  B  receives  tbe  lulct-valve  cllambe^^  while  the 
lower  part  at  V.  Is  cored  for  the  guide  for  tlie  exhaust-valve 
stem,  which  Is  to  be  threaded  at  the  same  time  that  the  valve- 
seat  XX  Is  turned,  thus  insuring  a  true  job. 

At  1>  a  blank  Is  left  between  the  cooIing-rlbs,  for  the  Ignition 
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plug,  aad  extendEne  to  either  Bide  of  it  l«  a  projectlan  For  tlie 
r«cf^ptloD  ot  the  Btud  bolts  Irotn  tlie  conibuBtloti<<!hanibe'r, 
Khicti  serve  to  hold  the  TaWe-chaniber  lu  place.  Fig.  +» 
ahow«  the  cnatlog  for  tbls  valvo-cbiamber  looked  at  Irom  a 
polbtatHKht  auglo&to  that  in  Fig.  43.  Tbii  figure  ajanwa 
tbp  prn]ecti<m4  alludBd  to,  lor  the  Htud-boltR.  TbeliueABIfl 
the  parting  line  in  the  pattern.  Tbe  part  at  x,  !a  Fig,  48,  Ib  for 
the  attachment  of  tlie  eibnaat  pipe,  which  1q  thiB  cBse  in 
screwed  lutu  au  openinK  cored   fcr  ttils  purpose. 
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Aft^r  ffliiing  together  the  btocbe  forming  the  halves  of  the 
pattern,  with  papner  Ijetwwn,  and  allowing  to  dry,  center  the 
bloL-k  Qni4l  turn  a  cylinder  having  a  diameter  the  eame  (la  tlie 
outside  diameter  ot  tUe  (.•oollns  rlha,  Toro  the  otire  print  for 
the  lower  end,  allowing  't  to  projitt  aliout  %,  tnt-h.  Turn  into 
the  block  for  the  tiottom  of  thi?  ctiiimbur,  Klvliig  Blight  dralt. 
A  ftilght  projection  ahould  b«  lt>lt  upon  title  end,  of  n  illatnielcr 
to  allow  about  i'*  Inch  to  extend  around  the  flnlehed  liol»i  to 
forni  a  bearlOK  for  tlit^  ralve-etein  gtildc.  Meaetire  from  tbe 
bottom  thf  dLBtHQco  for  the  length  of  tlie  rbutuber,  adding '.'{It 
inch  for  machinlag  the  top  and  bottom,  and  cut  tbiB  end  down 
for  the  plain  part  at  the  top  of  the  chamber.  Turn  the  core 
print  at  thitt  eiiO.  iLlmut  f'*  lacb  Ipea  tn  dlametiT  tliaa  tbe 
opening  wbeo  tinlehed,  and  ■%  iurb  inii^.  S[tHce  oTt  upon  tbe 
mlddlB  portion  (or  the  ribH,  malting  them  ne  clow  together  ae 
condltJone  of  molding  Will  allow.  Torn  tbe  rlba  as  already 
described  lor  the  cylinder.  Sandpaper  and  remove  from  the 
lathe.  Drlil  for  dowel-pina,  oiio  at  each  end.  Before  epllttlng 
the  pattern,  It  Is  well  to  flatten  the  portion  wbere  the  part  A. 
Fig,  42,  le  to  go^  by  cutting  dowa  the  ribs  n'lth  a  small,  Hharp 
cbiacl.  In  a  circular  space,  the  same  diameter  as  the  base  BF  ol 
the  part  A.  Turn  n  piece  for  thSa  part  aa  lor  a  »pliC  pattera, 
since  the  pardug  llii«  paawB  through  its  oeoter,  allow  %  Inch 
for  the  iengtb  of  the  print  aod  make  Ete  diameter  the  same  ad 
the  flnielied  hole  ia  to  be,  since  there  will  be  no  machine  work 
reriulred  upon  the  ineide.  The  dIamet^^r  of  the  part  at  1-2^  Fig, 
42,*  muat  be  '4  Inch  greater  than  the  flnUhed  diameter  of  the 
hole  in  the  paaaage  Into  the  ^ombnetloa-i'hamber,  aince  tbls 
guide  pEere  itiuat  be  machined  to  M  this  hole. 

Turn  (he  boee  I-IF,  Fig.  42,  flat  upnu  ite  under  aide,  to  Ht 
agalDBt  the  place  flntt*'t)ed  Upon  the  valrfrch amber.  Drill  for 
a  dowel-pin  through  the  print  and  split. 

n«fori!  glulQK  these  parts  luto  Tilace,  flatten  tbe  oppoelte  elde 
of  thecbauiber  for  tbe  Btrtp  EF,  Fig.  43.  Thla  strip,  compoeed 
dI  two  parte,  ia  to  be  eawed  to  about  the  shape  shown,  icarfng 
tbe  center  portion  at  D  large  enough  to  receive  the  Ignition 
plug,  aaaumlng  that  tbti  Junip-Rpark  method  1b  to  beemployed^ 
Slight  draTt  ehould,  be  given  theee  parte  from  the  parting  line 
oMt.    If  the  chamber  la  to  be  of  cast  Iron,  the  atrip  KFahonld 


tw  A  Inch  or  %  inch  thick,  and  In  addition  should  be  reinforced, 
as  ahown  by  the  plau  view,  Fig.  44,  which  la  a  section  on  line 
1-2,  Fig.  4ft.  ThoBO  relnrorcementa  may  be  made,  one  aboire 
Mud  oae  below  the  boltliolee. 

The  opeiilbg  lor  the  exhaust  pipe  may  be  En  either  aide  or  in 
tlie  back  of  the  chamber,  and  Its  location  will  be  governed  by 
clrcumeiaoces.  In  either  case  tbe  core  may  be  without  a  print, 
nud  Btniplj  made  to  cut  through  the  casting,  If  made  la  the 
hack  of  the  chamber,  oue-balf  th«  core  will  be  In  either  ball  o( 
the  i)05(,  but  It  made  In  either  aide,  the  whole  eore  lor  this  open- 
ing will  be  In  the  half  of  the  corC'^boi  for  that  particular  side. 
If  t]ie  o]ieDlng  Is  to  be  in  the  back  of  the  chamber,  a  place 
ahould  hr  flattened  there  ae  for  the  part  A,  Fig.  42,  and  the 
piece  turned  In  much  the  Hanit  way,  except  that  no  print  will 
be  reijulred.  It*  diameter  must  allow  about  A  loch  all  around' 
the  Anished  hole  when  tappi-Ml  for  tbe  exhaust  pipe.  U  this 
opening  Is  to  be  tu  tbe  sldeol  the  chamber,  as  shown  lu  P'lg.43, 
tiien  that  side  la  to  be  flattene<I  by  cutting  away  the  rlbe,  and 
tbe  piece  to  be  turned  solid. 

After  these  parts  are  all  ready,  the  body  of  the  pattern  may 
be  apllt  and  the  various  pieces  glaed  to  tbeir  respective  places. 
It  i9  well  to  glue  the  dowel-plna  to  place  Hrst,  as^  by  this 
method,  the  parte  may  be  accurately  lined  at  the  partlug-ltoe. 
When  all  are  glued  to  place,  the  crevices  between  tbe  rib*  under 
tiie  parta  are  to  be  dlled  with  Wax  and  flnielied  otl  to  give 
proper  driift  and  present  a  emootb  aurtace.  The  boltB  paeHlng 
through  K  and  K,  Fig.  43,  ehould  lie  as  close  aa  poaslble  to  the 
outflldti  ni  the  chambfir. 

The  core-box  for  thle  pattern  Will  be  in  two  parts.  The  body 
should  be  made  first,  of  strips  of  tbe  proper  ChtckaeBses  for  the 
varions  diameters  of  the  Inside  of  tbe  chamber,  maklug  both 
balves  exactly  alike  In  this  particular.  From  the  end  of  the 
print  n.  ^ig.  42,  should  be  measured  the  dietance  to  the  center 
lino  ol  the  passage  at  A,  and  this  dlstuuce  laid  oti  from  tbe  cor- 
responding end  of  the  box  dowD  one  side.  At  this  point  a 
eetnlcircle  should  be  deeeribecl,  having  a  diameter  the  same  aa 
that  of  the  print  A,  Fig.  42.  Cut  out  tht^  semicircle  with  a 
gouge,  eo  that  a  semicircular  channel  wilt  extend  In  to  meet 
the  body  of  the  box.  This  half  of  tbe  box  will  appear  as  In 
Fig.  40,  ia  which  A  Is  the  channel  just  described.  Cut  a  filmilar 
pnsflugc  tn  tbe  other  half  o(  the  box,  but  upon  Ihe  reverae  siJe, 
BO  that,  when  closed,  tbe  two  channels  wilt  form  a  clrcnlar 
imBHage,     Bi0  very  careful  to  have  thera  rcgiater  exactly  when 


•  Al  thongh  Fig.  1,  In  ttie  n«it  nrtlcle  of  thenerlM,  lioei  not  show  thW 
pro]pct1on  1.2,  we  hnvv  thought  bo»t  to  reproi^nce  tlilfl  «ketcli  M 
drawn,  aft  aliowitia  a  second  and  probaWy  a  better  way  o!  ilolnt; 
the  same  thln;^. — En. 
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the  box  Is  cloaed.  Cut  a  Bemiclrde  ]n  a  piece  thick  eoougb  to 
Compli^te  th«  lensrtb  of  the  paBeage,  and  of  the  aame  diameter, 
aM  pleev  B,  Fig,  45.  I(  the  pibauet  opeDtug  Ib  to  bu  In  the 
hack,  a  similar  Bemlclrcular  channel  tnuBt  he  cut  in  each  half, 
neahown  bj- th«i  dotted  Unci  lu  Fig.  45.  The  length  of  tbl« 
p?i8»nse  must  be  Hucb  that  tbv  end  of  tlie  core  formed  therein 
will  Just  reach  the  Inner  side  of  the  mold  at  the  point  flattened 
for  It.  Sliould  the  exhaust  openluff  be  la  the  aide,  then  a  hole, 
Capering  allghttj,  must  be  anweil  hi  tbe  bottom  of  tbe  Corre- 
apondlDf  half  of  the  box;  and  the  piece  sawed  out  mast  be 
planed  off  until  when  ^lued  back  In  the  hole.  Its  Hat  top  will 
form  a  bottom  lor  the  bole,  givlos  It  the  correct  depth  to 
nllow  the  core  at  tble  part  to  just  cut  through  the  casting. 
The  dotted  lines  In  the  bottom  ot  F\g.  4u  gire  tbla  \dea..  The 
box  iihonld  now  have  Its  aide  and  end  etrlps  untied  on  and  the 
comerfi  waied  ellgbtly,  mtid  it  and  the  pattern  are  ready  to 
afaellac. 

PATTERN    FOB  THE  INLET  TALVK  CHAMBER. 

U  the  motor  \s  to  occupy  a  fixed  poeltEon  relative  to  the 
eonrc^  of  vapor  supply,  thelnlet  ralve-cbamberdeacrlbed  below 
baa  manj  good  features  and  la  easily  machliked.  tt  the  motor 
l8  to  be  fiequentlj'  cbauged  tn  Its  position,  thifl  will  make 
advisable  aome  form  of  Bwlrellng  vnlTe-chainber,  wbEch  will 
adoilt  of  the  opening  being  freely  turned  In  any  direction  after 
the  valT&chamher  Is  screwed  to  Ite  rfseat..  In  the  fixed  fann  o| 
chamber,  the  under  «lde  of  the  flange  may  be  flulehed,  with 
relation  to  the  tbreadlae,  ao  th«  opening  will  be  In  the  desired 
direction  when  screweti  down  to  Its  seat.  Making  separate 
guldeis  for  the  valve-stems,  while  entalllDg  a  little  more  work. 
pKjBKiBB^B  several  advantages.  The  guides  may  he  made  of 
eteel  aJid  hardened  If  defllKd,  and  tbey  maji'  be  renewed  when 
worn  without  attecWng  the  rest  of  the  chamber.  The  pattern 
for  the  flxed  form  of  vat ve« chamber  Is  shown  In  section  in  Fig. 
46.  wblcb  ehowB  also  the  core  tn  outline.  The  print s  are  at  A, 
B  and  C\  A  being  the  opening  Into  wbk-h  the  guide  Is  to  be 
threaded,  B  the  entrance  for  thevaporaad  C  the  opening  at  tbe 
valve  seat,  Th&uutLlue  of  the  epHog,  sbowing  Its  bearing  npon 
tbe  ledge  cored  over  tbe  valre-seat.  Is  alBo  seen  In  Fig.  46, 
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Glue  together  the  usual  blocks  wiih  paper  between  them, 
allowing  lor  the  largest  diameter  at  1-2,  ond  the  length  to  In- 
clude the  core-prlnta  at  A  and  C>  of  Vj  Inch  ur  %  Inch  each.  So 
coolljig  ribs  are  neceeaary  upon  the  Inlet  valv&chamher.  Turn 
to  about  tbeehiipeabown,  leaving  eaougb  stock  to  beinachlned 
at  the  bottom, under  the  Hange  at  1*2,  both  for  tbe  flanj^e  Itself 
and  tor  threading  to  screw  Into  the  main  valve-chamber; 
also  at  the  top  to  thread  for  the  guide,  the  slight  projection 
forming  a  bearing  for  tbe  latter.  Just  above  the  flange  I'J^ 
Fig.  46.  the  body  of  the  valve-cbamher  should  be  turned  larger 
fnra  width  or%  Inch  to  i^  Inch,  and  thisportlon  ^Uould  b^  dat- 
ted  beiogonally  to  receive  a  wrench  lor  screwing  the  cham^ 
ber  to  Its  «eat.  The  shoulder  for  this  purpose  Is  shown  In  the 
figure. 
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After  turnlng,drill  theends  fardowel-plns  and  flatten  a  place 
for  the  projecting  end  B;  or  tbe  Inner  end  of  this  projection 
may  he  sawed  to  an  arc  of  a  circle  having  the  same  diameter 
BB  tbe  body  ol  the  vaivfrehamber.  Turn  thie  pro|ectiag  part 
as  Hbawn,  leaving  Stock  over  the  finished  slxe  tor  cutting  the 
v:KterDal  thread  at  D.  This  tb read  Is  to  lecelve  tbe  autof  a 
union  Joint, 

Drill  the  print  for  a  dowel-pin  aad  npHt.  Split  the  body  of 
the  pattern  auil  glue  the  projection  B  luto  place.  The  core-box 
for  this  pattern  will  Tk>  very  almllar  to  that  of  the  main  valve- 
chamber.  One-hatF  tbe  flnlsbed  box  will  appear  as  In  Fig.  47. 
Sharp  earners  should  be  waxed  in,  and  tbe  pattern  and  box 
ore  ready  to  sbeUftC. 


THE  COWLES   FRICTION   TRANSHISSION. 


Editor  HoUBELESA  Age: 


WAfittCN,  Oeuo,  August  28. 


In  your  Issue  of  Augu&t  lH,  page  10,  I  notice  with  bigh 
appreciation  a  paragraph  relating  to  my  Invention  of  an 
Improvement  Id  motor  vehtelea.  This  being  tbe  disinterested 
opInloD  of  aaexiHfrt  and  entirely  a  nsolleited  glreslt  very  great 
value,  There  were  a  few  pointe  brought  up  In  this  paragraph 
In  regard  to  tbe  practlcablUty  of  applying  roller  bearings  to 
the  friction  wheels  ttiat  I  would  like  to  explain.  The  Friction 
wheels  are  Bpeclally  designed  forroIJerbearlDgS.  For  simplictty 
In  the  pateut  drawings  a  plain  bearing  only  was  shown,.  This 
plan  of  friction  wheets,  embracing  a  disc  between  tbem  like  a 
vice,  requires  only  half  the  pressure  to  produce  a  given  result, 
that  would  be  required  by  any  other  eyptem. 

The  leverage  between  motor  and  friction  remains  constant 
through  all  chauges;  that  Is,  if  the  friction  wheels  will  luat  bold 
the  motor  at  periphery  or  disc,  they  will  do  It  at  tbe  hub;  In 
other  systems  the  pressure  at  the  hub  would  have  to  be  four 
times  as  great.  It  is  not,  therefore,  necessary  for  them  to  work 
under  extra  heavy  pressure  to  meet  requtrenteats  Of  changing 
condStlouB. 

The  disc  has  a  leverage  on  the  driving  wheels  of  2^^tol. 
That  Ib,  It  le  tbe  same  ab  a  disc  attached  direct  to  driving  axles 
40  Inches  In  diameter— (eight  Inches  larger  than  the  driving 
wheels). 

It  Es  reasonable  to  suppose  that  frictions  of  suitable  material 
under  favorable  and  unvnrlable  conditions,  can  be  maile  to  do 
as  much  as  the  drlvere.    These  condltlune  will,  1  think,  place 
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tbepremare  OH  fHctlou  pIfotB  eaellj  within  tbe  capacity  ol 
roller  beartni^. 

An  experienced  mecbsnlc,  nkllled  la  the  art,  mleht  obwrre, 
that  by  reoftODuf  thecODtrolllDjT  mwhaaliTii,  Fig.  10,  worklDg 
poflltlvely  uptoac«rtalu  point  and  no  further,  any  wear  or 
the  IrlctlonB,  or  brake,  would  rucder  Ihem  Inoperative,  reijulr- 
\ikg  frequent  adJuBtmentB,  wti{cb  to  be  left  to  tbe  average  run- 
ner cauld  not  be  tbougbt  oL  To  overcome  tbij)  obl^-tlon,  I 
haveapat^ot  now  pending  (Or  mentis  wbereb^  the  MdlonB' 
and  brake  taiie  up  their  owu  trear  automaHcnily.  That  Is, 
wbeu  either  frlctiona  or  brake  are  released  thej  loBtantly  take 
up  Che  wearlnddettt  to  prevIouB  apiillcatlon,  thougb  It  be  no 
more  thau  1-1, uOQ  ot  an  Incb,  ao  that  the  tenaion  remalna  con- 
stant froin  tbe  time  new  TrlctLoa  material  Is  applied  notU  tt  la 
worn  out. 

Youre  trolj,  E,  P.  CowLES. 


HYDRO-CARBON  MARINE  MOTOR   WANTED  TO 
DISPLACE   STORAOB   BATTERIES- 

Bedford.  MiLSs,,  Aagust  22. 
Editor  lii}RtiEL,Em  Aog: 

After  having  used  stored  energy  In  tbe  form  of  atora^  bat- 
teries Tor  the  po^t  15  yearet  I  bave  come  to  tbe  conclualon  that 
tbe  (levelopment  of  tigbt,  powerfu]  motore  emtiloyiugBome  of 
tbe  fluid  carbona  either  In  the'  form  or  an  exploalan  mixture  In 
the  fyllndera  direct  Or  He  n  luel,  would  be  a  preat  economy  ol 
weight,  eBpecUUy  In  my  "  DlrlglbEe  Torpedo,"  of  which  you 
may  have  heard.  My  enttlne  apace,  at  present  occupied  by 
celts  and  cuotor,  lf^clrcular,24-  Incbea  In  diameter  aud  76  Incbea 
In  length,  weight  of  motor  300  pounds,  welgbt  of  battery, 
1,200  pounds. 

Tbla  handicap  of  wetfbt,  together  with  that  of  copperhull 
and  exploalve  charge^  together  with  the  bIbb  necesaary  for  that 
amount  of  flotation,  mabea  It  unaervlce'sble  for  use  on  board 
ahlp,  though  auewerlng  every  requlremeot  for  defensive  and 
offensive  nae  from  land  fortlQcatLona  tu  charge  of  the  army 
eoglDeere. 

I  de#lre  to  develop  18  h.  p.  on  one  or  two  propellera,  and 
aliould  l:>e  grateful  for  any  Buggeatlons  of  compact  and  eflUcleat 
typea  at  present  on  tbe  mnrkt^t  that  with  some  alight  aLtera- 
tlouB  or  addltioDdJ  bevel  eearlng  cuuld  be  iutroduced  to 
attain  the  %&mv  power  with  economy  ol  space  and  weight 
without  the  ueceealty  of  having  apeclal  patteme  and  caetlhga 
made. 

The  Board  ol  FartlQcatloua  at  Wafhlugton  baa  already 
made  an  appropriation  Tor  the  purchase  of  the  device,  and 
while  tbe  electrically  propelled  and  controlled  torpedo  baa  fre- 
quently been  tested  at  Wlllett'a  Point,  New  York  (the  army 
BtatloD),  I  have  aaked  for  a  fjelay  In  order  to  give  a  weapon, 
of  the  hlgteat  type  of  propulelon  and  at  the  same  time  secure  a 
naval  contract  lor  use  on  foreign  service. 

Trusting  tbat  I  have  made  myflelf  sufBdently  clear.    1  am, 
Youni  very  truly.  KrcHOL^a  J.  Halpime, 

Lieutenant  U.  S.  Navy. 


VIBRATION-PROOF  STEERING  GEAR  WANTED. 

SouraASiPTONr  li.  I.  August  IT. 
Editor  Ho)taKLGsBi  Aoe: 

Can  you  inform  me  if  there  Is  a  steering  gear  on  tbe  market 
suitable  tor  ateam  wogone  that  will  eradicate  the  vibration 
which  la  so  annoying  and  tlreaome  on  rough  roada? 

Jaues  L.  Bregbe. 

[several  hydraulic  derlcee  for  preventing  this  have  been 
described  la  our  columns,  one  brought  out  by  the  General 
Electric  Co.  We  know  of  no  separate  Attachment  that  will 
give  tha  desired  re|lef.-^ED.] 


LE  QOAZION'5    IGNITION, 

The  best-know  u  system  ol  electric  Ignition  Is  that  used  on 
the  trlcyclus  of  de  Dion  and  fiouton.,  It  Is  shown  dtagrammatl- 
cally  in  Fig.  1, 

F  deaigitatea  a  aource  of  electricity,  I  Is  the  primary  winding 
ol  a  Huhmkorff  coll  and  V  is  the  secondary  winding.  R  Is  a 
flat  contact  spring,  and  V  Its  contact  acrew.  C  Is  an  Interrupt- 
ing cam,  fixed  to  tbe  secondary  or  cam-abaft  of  tbe  engine^  At 
E  this  cam  has  a  cut  out  or  depression,  into  which  dropa  tbe 
protruding  point  of  the  spring  R,  called  the  trembler,  once  for 
every  revolution  of  tbe  cam-shaft,  wblcb  cloees  tbe  primary 
circuit  for  an  luataat.  The  current  start*  from  tbe  +  pole  ol 
the  battery  P;  it  flows  through  the  primary  winding  In  the 
dtrectlmt  of  the  ascending  arrow  F,  through  the  screw  \',  then 
to  the  contact  of  the  spring  P,aDd  returns  to  the—  pole  of  the 
battery.  At  the  Instant  of  closEng  the  primary  circuit,  there  Is 
developed  lo  the  secondary  circuit  an  Induced  reversed  corrent, 
according  to  the  law  of  Leuz.  This  current  la  designated  by 
the  descending  arrow  f-  This  Induced  current  passea  through 
tbe  central  rod  Of  the  Ignition  plug  B,  and  acroes  the  gap 
between  the  two  points  ot  the  plug.  In  tbe  form  ol  a  clo^ng 
spark  of  more  or  less  brightitess,  or  even  as  au  invisible  dls> 
charge,  accordiug  to  the  strength  of  the  primary  cnrreat,  and 
then  returns  lo  Its  starting  point.  At  the  moment  when  this 
Inverse  spark  Ig  produced  the  hydrocarbon  mixture  Is  atrongly 
compresaed  In  the  engine  cylinder.  The  heat  ol  tbe  spark  la 
genevally  sufllclent  to  cauK  tbe  Ignition  of  the  explosive 
mixture, 

Aa  soon  as  the  primary  circuit  la  Interrupted  by  cam  C,  coll 
II  becomea  the  seat  of  another  Induced  current,  wblcb  flowa  In 
tbe  same  dlr^tlon  as  the  current  In  the  primary  winding,  and 
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la  iDdJcated  bj  arrow  V.  Bbowing  Id  tlie  same  dtrertJon  aa 
arroir  F.  Thla  lodacetl  currcDt  flows  to  tbe  ignition  plu^,  aod 
forma  a.  atroii^  epark  tit  tlte  ^ap  bo'tweea  the  two  Qliictfadefl  of 
Lfae  plit^.  It  returns  bj  tbe  central  rod  of  Lbe  plug  to  Ita  start- 
iDff  polDt.  The  platoQ  ie  altnoet  at  the  «ud  of  Ita  fitctlve  atroke 
at  tbe  motneutof  tbe  b«coiiiJ  ipiirk,  which  latt«r  la,  therefore, ol 
no  uee  If  tbe  drat  apat-k  iK^tiited  tbe  obarge;  ou  tbe  other  hand, 
It  occurfl  too  lat«  to  a,ct  elttpjeiitly,  as  the  explosive  mixture  Is 
I  no  longer  compreesed,  and  as  tbe  plstou  la  near  tbe  end  of  Its 
atrofae. 

Tlie  production  of  two  sparke,  tbe  one  Lnreree  and  the  other 
direct,  eiic!ceedlDg  each  other  at  two  moiueata,  wbicb  corre- 
epond  tc  entirely  different  poaltlona  oT  the  platon,  glree,  there* 
tore,  a  iaulty  aolutioD  of  tbe  ixultloti  queetlou,  and  preventa 
obtalniQR  the  futi  heneAt  from  advanclug  th^  Ig'Dltlon.  If  the 
eloalns  spark,  in  copJlJUCtloo  with  the  effect  of  the  couipreflsloH 
aDd  tbe  beat  of  tbe  cylloder  walls  occaalDually  produces  an 
IgnltioD,  ODe  caoDot  have  a  sure  advance  to  the  Ij^altEan  be- 
yond a  L-ertalQ  very*  llmltBd  degree,  afl  la  baaing  the  ignltJon 
only  on  the i^' break,"  or  aecoDfJ  spark,  It  la  frequently  produced 
by  the  first  «park,  durlti);  the  campresajna  stroke,  at  a  time 
when  the  platon  la  etlll  far  from  tbe  dead  polot.  Ah  a  result  of 
these  two  entirely  dtatlact  eCfectii,  tbe  advance  ot  the  Ignition 
U,  therefore,  limited  tnueh  more  than  It  is  generally  believed  to 
be,  which  deprives  electric  I^tUon  of  tCa  greatest  adTantage. 

Thia  difdculty  of  the  double  apark  baa  been  looked  Into 
tbo roughly  by  an  laveutor.  M.  l^GoazIon.  who  exhibits  In 
class  27  of  the  electrical  group  at  tbe  Pnria  Kxposltlon  a  new 
ayBtetn  of  electric  IgnLtlotiJn  whkb  the  make  or  Invene  eparka 
are  eupprewedj  Id  order  to  work  excluBi^■ely  with  the  break 
sparks,  which  are  of  considerable  higher  tension  than  the 
other  sparks.  TbLa  result  is  obtained  In  a  simple  manner  by 
ehort-clrcultlng  tbe  secondary  coll  during  tbi^  period  of  each 
Inverse  laduced  current. 

This  system  Is  shown  diagram  ma  tic  ally  lu  Fig.  2.  FI  la  tbe 
battery^  I  the  primary  winding,  and  I"  tbe  secondary  wltidlng 
of  tbe  Indjction  coll,  B  tbe  iKHltiou  plug,  P  the  flat  spring  of 
the  primary  circuits  and  H  tb«^  flat  spring  ahort-clrcaltlng  the 
secondary  coll.  C  Is  the  Ignition  cam  formed  by  a  cylinder  of 
ioaulatlng  material,  having  two  different  external  diameters 
like  two  stepped  pulleys.  It  carrjea  at  Ita  clrcuuitereuee  a  pri- 
mary sector  pi,  and  a  aecondary  sector  Si,  which  are  niecbanl- 
cally  connected  to  tbe  ahaft  of  cylinder  C,  as  Indicated  hy  the 
dotted  llnee.  This  shaft  Is  in  metallic  connection  with  tbe 
maas  M  of  the  engine.  The  negative  pole  of  the  battery,  tbe 
beginning  ol  the  secoodary  winding  of  the  coll,  and  the  outer 
termloal  of  the  Ignition  plug  are  Also  In  metallic  connection 
with  the  maas  of  the  engine,  which  reduces  the  number  of  con- 
necting wires  to  a  strict  minlnium. 

The  cam  C  tnrns  In  tbe  direction  ot  the  arrow  J.  The  aec- 
ODflary  aector  H^  Is  diapoeed  on  the  cylinder  with  an  angnilar 
advance  agalnat  tbe  primary  aectnr  P,  so  aa  to  get  in  contact 
with  Its  spring  S,  before  that  tbe  primary  sector  pi  cornea  Into 
contact  with  its  spring  P.  When  tbe  cam  C  tarns,  tbe  two 
teroalaata  of  the  aecondary  winding  are  flrat  connected  In 
short  circuit  by  themasa,  at  the  moment  when  the  sector  S^ 
makes  contact  with  Ita  opring  S,  in  fact,  tbe  upper  terminal  Ie 
permau'^ntly  coboected  to  tbe  mass  M,  and  the  lawer  terminal 
conaected  to  thespring  S  Is  now  equally  In  connection  with  the 
maaa  tbrougta  the  shaft  of  tbe  cylinder^  Shortly  after  this  tbe 
Sector  Pi  encounters  tbe  primary  spring  P,  tbe  clrcalt  ol  the 
primary  winding  la  now  completed,  and  the  current  tram  the 
battery  PI  circniatee  through  tbe  coll  In  the  direction  ol  tbe 
descending  arrow  F.  An  Inverve  Induced  make  current,  the 
direction  ot  which  ia  Indicated  by  tbe  ascending  arrow  K  la 
created  In  the  aecondary  winding  t',  but  It  retui na  by  way  of 
the  short  circuit,  without  reeletance^  which  connects  Its  two 
terminals,  without  passing  the  epark  ping,  which  otfera,  on 
account  of  the  gap  beitweeu  Its  termlnule,  a  r^eEatance  of  more 
than  a  million  ohma.  The  rotation  ot  cylinder  C  continuing, 
tlMflbort  clrcntt  of  the  secondary  circuit  ceasee  without  pro- 
ducing any  electrical  eRects.    A  moment  later  the  primary  clr^ 
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cult  itself  la  oiwsned  and  sJraullaneonaly  the  direct,  break  cur- 
rent ia  Induced  In  the  secondary  winding,  having  tbe  direction 
of  the  descending  arrow  (,  The  latter  Oowa  through  tbe  wlrea 
of  the  ignition  ping  only,  aince  tlie  Bhunt  circuit  through  the 
spring  a  in  now  inaulated — and  producing  a  etrong  spark  at 
the  gap  of  tbe  plug  returns  to  tbe  aecoodary  coll  through  the 
Kiaaa  of  the  engine. 

The  primary  aec  tor  P'  must  occupy  a  Bufflclent  angular  space 
on  the  surface  of  the  cylinder  to  prolong  the  time  of  flow  ol  the 
primary  current.  With  a  too  short  contact  the  primary  cur- 
rent bas  not  tbe  time  to  reach  a  condition  of  atabltlty,  and  the 
Induced  current  la  thereby  weakened. 

To  Increase  tbe  strength  of  the  break  spark  a.  condenser  may 
he  ehunted  acroas  tbe  primary  circuit  by  connecting  It  at  the 
points  d  and  di,  aa  Is  usual  with  KuhmkorfT  Induction  colts. 

As  win  ba  seefi.  thla  system  Is  very  simple.  It  only  r^uiree: 
on  the  cylinder  C  an  additional  sector  Si  with  a  friction  spring 
H,  If  tbla  aector  and  Ita  aprli]g  are  auppreesed,  the  operation  [a 
exactly  tbe  same  as  In  Ffg.  1., 

This  apparatus  permits,  according  to  the  Inventor,  to 
entirely  eliminate  the  make  apnrk,  and  to  produce  tbe  Ignition 
of  the  explosive  mixture  excluajvely  with  tbe  break  spark,  the 
tenaion  of  which,  as  Is  well  known,  la  very  high.  The  Ignition 
la,  therefore, very  certain, and  tbeexpioalon  takes  always  place 
with  matbematlcal  pr^isinn  at  the  moment  when  the  contact 
between  tbe  sector  pi  and  tbe  spring  P  Is  abruptly  hroken. 
Besides,  the  advance  of  tlm  Ignition  may  be  carried  to  much 
further  llmtt«,  by  varyin^i  as  uauat,  tbe  poaltlon  of  tbe  friction 
springs,  and  thua  the  maximum  amount  of  energy  may  be 
drawn  from  each  charge  of  hydrocarbon,  with  the  mailmum 
economy  (Ld  Locomotion  AatomQhile.i 

[Thla  Goaxinn  igniter  Is  a  device  for  8horl>cln:ultliiig  the  eec- 
ondary  Coll^  while  the  primary  circuit  Is  closed  by  the  Igniter 
cam.  Tbe  Idea  la  that  a  weak  spark  Is  apt  to  paaa  at  that 
moment,  unless  it  la  somehow  prevented,  and  It  ta  apt  to  Are 
the  charge  prematurely. 

We  doubt  If  there  Is  much  In  the  tbeory.  In  a  coreleaa  coil 
the  E  M  F  Induced  In  tbe  aecondary,  on  closing  the  primary,  la 
CQual,  [  believe,  to  that  induced  when  breaking  the  primary 
circuit.    But  wbea  au  Iron  core  Is  Introduced,  on  &  M  F  la  In^ 
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daoedln  the  prlmttrycal]  itBell;  and  tbta, acting  In  the  (UrectJon 
oppodte  to  tbHt  of  the  batter;  curreDt,  teode  to  Deutrallze  the 
latter  wbea  the  circuit  Is  clowd,  w  hereas  on  optaXng  the  circuit 
the  Induced  current  In  the  primary  acte  In  the  same  direction 
aa  the  brftterj  current,  which  H.  therefore,  greatly  augmeotF, 
It  Lb  for  thlH  reason  that  the  eecoDdarj,  under  ordtuarj-  ooudl- 
tioDa  nt  leuBt,  gives  sparhfl  obljr  when  the  primary  circuit  1b 
brofcen.— £dO 

RECONSTRUCTING  RECONSTRUCTION. 

Apropos  of  the  latest  attempt  ut  reconstructlit^f  the  aflalrs 
of  the  British  Motor  Co.  tb«  Automotor  eayat 

"  At  th^  orlglnBl  IneepLlon  ol  thia  {lompaqy,  anij  uppu  Etach 
oecarioD  whea  there  bae  beeu  a  re-shutDlnK  in  counectloD  with 
the  flnacclal  arran^emeDta,  we  have  pointed  out  the  euorlDOUe 
OTer-capUalliatlon  and  exceeilve'  advaiitfMcee  g:Weii  tu  the 
veadore.  Tb*  present  Bcheme  Is  a  big  stride  Jo  the  riuht  direc- 
tion, aad,  provided  good  directorial  mauaf^emeDt  la  appointed, 
the  bonx  Sde  ehareliolderii  should  have  a  chance  at.  last  of 
ohtaining  a  reward  fortheir  IbUfC-BUffeHng^  patience.  We  hope« 
however,  there  will  he  no  Further  waste  of  time  and  money  In 
eudeavodoe  to  maintain  those  doubtful  'maeter  patents.' 
Katber  look  to  proteetloie;  Bome  of  the  reully  valuable  detail 
Imprnrements  which  the  comimnj?  cuutrols,  and  hy  also  pro- 
ceeding as  rapidly  ae  poaalitki  to  pfaee  a  serviceable  vehicle 
upon  the  market,  earu  proQu  which  aUould  go  far  to  remove 
the  bad  Impression  surrouodlu^  must  of  the  past  transactions 
fathered  by  the  original  promotora.  '  Better  late  than  never.'  " 
If  the  company  can  i<et  rid  of  Ice  promotore,  at  whatever  cost, 
H  may  yet  b^ome  a  true  factor  lu  the  BrltlAb  trade. 


THE  BENZ  SPIDER  PHAETON. 

We  lllai»trat«  tcelow  the  latest  production  of  BenE  and  Com- 
peny.  nf  Manahelni.  The  vehicle  has  Seating  accommodation 
for  four  persons:  It  la  fitted  with  a.  horlRontal  eajfine  of  9  b,p- 
The  crank-shalt  woriku  Id  an  oll-coDtaiuIng  case,  whilea  central 
lubricator  auppUea  the  oil  lor  the  working  parts.  The  Ignition 
Id  etectrlc^al,  and  the  cylinders  are  water-Jacketed,  the  water 
tank  being  located  In  the  fore  part  of  the  frame.  Four  speeds 
forvrard  and  reverse  motion  are  pr€vlde<l,  the  car  being,  It  is 
claimed,  able  to  maintain  an  average  speed  of  twenty-five 
mllea  per  hour.  Steering  Is  controlled  by  a  horizontal  hand- 
wUeeL 


A  writer  In  a  I^ndoa  daily  think*  tJiat  there  !h  no  advaDtofce 
in  uBlaji;  motors  larger  than  the  popular  1^  li.  p.  on  tricycles. 
"^Ol  course,"  he  says,  "  there  Is  always  a  great  obstacle  In  tile 
way  of  higher  fpowered  enginee.  and  that  in  the  cooUng,  A 
Tricycle  engine  muy  be  taken  UM  naarly  always  air-cooled,  and 
the  preeeflt  day  2%  h.  p.  engines  are  very  liable  to  give  con- 
siderable troubk*  through  over-heating,  and  wonld  ncfiedaltate 
(re(|uent  stops  on  a  long  Journey.  The  old  1%  h.  p.  eoglnen 
gave  a  £F>eed  lar  In  excess  of  the  limit  Rpeed  allowed  by  law, 
if  geared  properly  atid  kept  lu  good  condition,  would  >t!^llmb 
nearly  any  hill,  and  could  he  driven  for  long  periods  without 
undue  beating.  A  tricycle  with  a  21^t  h.  p.  engine  Is  an  endleHS 
source  of  annoyance  when  driving  by  reoenn  that  the  normal 
speed  of  the  vehicle  Is  so  great  that  ev^ry  edort  haa  to  be  used 
to  keep  anywhere  near  safety  when  In  a  town  or  a  tight 
place." 

It  Is  reported  that  L^ird  Carnarvon  hni4  purchased  for 
f  15,000  the  machine  with  which  M.  Charron  won  the  Gordon- 
Bionnett  cup.  which  is  theaame  that  M.  Volgt  drove  Into  second 
place  ol  the  Parts-Toulouse  eounte. 


THE  AUTOMOBILE  CLUB'S  EXHIBITION. 

A.  R.  Shatbuck,  chairman  of  the  Exhibition  Committee  of  the 
Automobile  Club  of  America,  Btatefi  that  all  the  door  apace  In 
the  MadleOQ  S'luareQardenhaa  been  tftkeu  by  Intending  exhib- 
itors, aad  the  demand  for  space  has  beea  ho  great  that  It  has 
been  decided  to  door  over  the  boxes  on  the  north  aide  of  the 
Oarden  and  also  to  exhibit  automobiles  Id  tbe  refitaurant. 

The  following  manufactureFs  will  exhibit  their  prodncts: 
The  National  Automobile  &  Electric  Co.,  Klker  Motor  Vehicle 
Co.,  Winton  Motor  Carriage  Co.,  T.  A.  La  Hoche  &  Co.,  M.  C.  de 
DIonSoutoD  Motorette  Co.,  United  States  AutomobUe  Co.,  L. 
M.  Harris,  The  Autocar  Co,,  Foster  Automobile  Mfg,  Co., 
Automobile  Co.  of  America,  Woods  Motor  Vehicle  Co.,  Stanley 
Mfg.  Co.,  Locomobile  Co.  of  America,  Cauda  Mfg.  Co.,  Ameil- 
can  Electric  Vehicle  Co.,  Daimler  Ufg.  Co..  Waltham  Mfg.  Co., 
American  Bicycle  Co.,  Electric  Vehicle  Co.,  Overman  AutO,  Co.( 
The  Knox  Auto.  Co.,  Holyoke  Auto.  Co.,  Job.  Dlion  Cruelt»le 
Co.»  Diamond  Rubber  Co.,  Rose  Mlg.  Co.,  Consolidated  Rabbet- 
Tire  Co..  Gleason- Peters'  Air  Pump  Co.,  Goodyear  Tire  A  Rub- 
ber Co.,  Dow  Portable  Elec.  Aert.  Co.,  Cbas.  E,  UtUer,  Veeder 
Mtg,  Co.,  B.  F.  Goodrich  Co. 
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On  AueuatS5tbe  Buffalo  Aatomcrblle  Club  toO'k  a  run  to 
XfAgara. 

Tiifi  WorceiBter  AutomobUe  Club  eoliojed  an  outing- oq  Sun- 
day, tbe  I'Jtb. 

Tbe  ^tearog  AcComoblle  Co.,  of  PbUadeipbla,  was  recent]^ 
n  corpora  tod  Duder  Delaware  IqwB  witb  a  capital  stock  nf 
«1, 000,000. 

TbB  Maitby  Automublle  Cy..  10  Cllatou  street,  Brooblya,, 
N,  Y.,  have  Bccured  tiin  Brooblya  and  Long  lataad  ugencj  (or 
tbe  mobUe  carriage. 

W.  R.  Bultia,  master  mecbatitc  of  the  Cbattaam  and  Tj«hatiori 
VaJIoy  K.  U.,  recently  teeted  a.  motor  tricycle  propelled  by  a 
motor  of  bla  Inv^tttlou. 

At  the  State  Flremen'B  Parade  In  Syracuse,  N.  Y.,  laat  week, 
the  marshal  and  hlfi  aealfltaute  rode  In  locomobltea  FuruUbed 
by  local  automobilietH. 

The  de  I>Eun'Boutna  Motorette  Co.  wtabcH  toent«>rlnto  oe|fo- 
tlatlon,  prvterably  by  personal  Interrlewt  wItb  reliable  parties 
who  will  act  as  ageuta. 

Tbe  EkctHc  VebEcle  Co.  baa  laaued  a  catalogue  abowlng  17 
differeut  etylea  o1  electric  vehicles,  but  only  one  KQBollne  vehi- 
cle— tbelr  trlcycHe  carrier. 

Tbe  Amerkan  Electric  Vehicle  Co^  obtained  tbe  only  award 
glfea  at  the  Paria  Cxpoaltlou  to  an  Amerkao  exhibitor  ol 
aatooaobJlea — &  golA  medal. 

Tbe  Bethlehem  f^teel  Co.  have  dlaoontinued  tbelr  St.  Louia 
oSice,  aod  the  territory  hitherto  covBred  by  It  vr\U  be  bandliKl 
from  tbe  CblcaiLfo  office  direct. 

Tbe  Philadelphia  Motor  Vehicle  Co.  bns  been  Incorporated 
under  New  JerWy  law8,  with  ^50,000  capital,  by  A.  L.  Kull, 
.\dolph  Morrlnaud  J.  C,  Nlclmla, 

The  Maryland  Autorooblle  Mtg.  Co,,  capital  atuck  $10,000, 
baa  been  Incorporated  by  J.  Pblllp  Roman,  Cbaa.  T.  Lowndea, 
H.  H.  Dickey,  A,  A.  Doub  and  F.  B.  Whitlnff. 

The  promotora  qI  the  Tnter-Uvean  motor  vehicle  tournament 
are  endeavurlnK  to  eecure,  an  a  star  attractSoD,  a  race  between 
Albert  C.  BoBtwick  and  W,  K.  Vanderbllt,  Jr, 

Parker  &  Burtou.  the  Detroit  pateut  attoroeya,  have  laaued 
a  netv  edltCon  of  E.  J.  .Stoddard's  valuable  pamphl&t  oa  "  Gaa 
EogltLe  Dealffti,"  whfcb  they  are  sending  tree  to  appltcnnta. 

The  WlaconftiM  Wheel  Workii^  Rm-iiie,  Wia.,  la  aalri  to  have 
reeelvedunoMler  to  build  a  large  number  oj  HUtniBubllefl  of  750 
pounds  wcIk^^  ADd  apeeded  to  a  maximum  of  12  mllesan  hour. 

The  American  Bicycle  to.  ia  reported  to  have  purchased  the 
pateota,  toola,  drawlaga  and  «team  carriage  of  F.  C.  BIlHnga, 
superintendent  of  the  BillingH  &  Spencer  Cu.,  Hartford,  Conn., 
and  will  ninnufacture  under  thoae  patente- 

Tbe  Maryland  Automobile  Mfg.  Co.  baa  been  organized  with 
$10,000  capital  by  Charlea  T.  I^owndea,  J.  Philip  Tloman, 
Howard  H.  Dickey,  Albert  A.  Doub  and  F.  BrOOke  Whiting. 
Sbops  will  betocated  at  Weaternport,  Alle^hcdy  Co.,  Md. 

The  Duryea  Power  Co,,  Reading,  Pa.,  have  equipped  an  18- 
loot  launch  with  one  of  tbelr  regular  triple  cjllnder,  0  b.  p. 
vehicle  motorp.  Tbe  motor,  wel^blng  200  pouuda,  la  placet!  lu 
tbe  rear  ol  tbe  boat,  wbk'b  It  la  cnpable  of  driving  at  a  apeed 
of  10  tn  Jl  miles  an  hour. 


It  la  annouDced  that  the  racea  for  tbe  prieea  offered  by  W.  K. 
Vanderbllt^  Jr.,  will  take  place  on  SeptemlwrS,  at  Afiuldoeck 
Park,  formerly  a  race  track.  The  police  commlaalonera,  It  wlU 
be  remembered,  forbade  tbe  events  to  tak«  place  on  tbe  Ocean 
Drive,  as  waa  originally  planned, 

Sidney  DUloQ  Ripley^  a  wealtby  realdetit  oj  Hempstead,  L.  I., 
le  endeavoring  to  prevent  the  paaaage  of  a  law  restricting  the 
apeed  of  aatumoblleato  six  milea  au  hour  within  the  village 
llmlta  and  three  milea  an  hour  In  paaalng  other  veblcles.  He 
baa  tbe  aupport  ol  a  large  number  of  bla  fellow-ton  namen. 

Tbe  Pennsjlvaula  Autoaiohlle  Club  will  endeavor  to  oatab- 
llab  tbb  rtgbt  of  automobilea  to  all  the  drivea  In  Palrmount 
Park,  the  rule  at  present  excluding  them  from  all  but  one. 
The  formal  run  to  Willow  Grove,  which  was  planned  for  tbe 
latb.  waa  poetponed  od  account  of  tbe  absence  of  leadlug 
officers. 

Laat  week  Postmaater  Van  Cott,  of  New  York  City,  made  a 
teat  with  a  Hertel  gaKoUne  vehicle  for  tbe  collection  of  maiu 
Tbe  UBiial  carrier  weut  with  tbe  motorman  to  open  the  boxes 
and  take  uut  the  mall.  Tbe  flrat  teat  wna  conHoed  to  the 
dowutown  dlstrlctSi  but  euiseequent  tripe  were  made  uptown, 
tbe  results  being  forwardetl  to  the  aotborltfea  at  Waanlngton. 

Tbe  C.  R.  Tbomaa  Motor  Co.,  Buffalo,  X.  Y.,  have  Inaugu- 
rated a  complete  Jobbing  department,  through  which  tbey  will 
fumleh  to  the  trade  all  parla  that  enter  Into  motor  cyclea. 
They  carry  a  complete  etock  of  motors  for  bicyclea  and  trlcy- 
clee,  cylinders,  carbureters,  framea,  gears,  aluminum  cases, 
fparkluj^  plugs.,  etc.,  almost  all  parts  being  of  their  own  manu- 
facture. 

The  Du  Bols  .Automobile  Agency,  220  Broadway,  New  York, 
bave  publiabed  a  little  pamphlet  eKplalnlng  the  object  of  their 
agency,  which  la  described  as  a  burein  of  tnformatlon  on  all 
matters  r^rtaEnlug  to  tbe  automobile.  A  noticeable  feature  of 
the  contents  la  a  comparative  table  of  the  advantages  and  dls- 
advantagea  ol  tbe  different  motive  powers,  wblcb  are  very 
clenrJy  and  condaely  given. 

The  Betlilebem  Steel  Co.  are  supplying  eight  forged  hollow 
abflfta  nj  Huld-coiiipreaaed  upen  hearth  steel  for  uae  In  Cuban 
augar  mills,  and  nre  also  making  a  large  number  of  gun  barrels 
for  tlie  Whicbeater  Repeating  Arma  Co.  and  Colt'a  Pateut  Fire 
Arms  Co.  Theae  latter  forginijjS  are  to  be  made  of  Bethlehem 
-Nickel  Steel,  which  Is  peculiarly  adapted  to  the  purpoec  on  ac- 
count of  ItR.  ability  to  withstand  aevere  straloa. 

The  Xew  York  &  Ohio  Co.,  Warren,  O.,  report  that  their  car- 
riages are  making  good  tecorda  En  tbe  hands  of  pnrcbaaera 
wba  bave  been  touring  through  tbnt  eectlon  this  summer  with 
few  but  pleasing  lucldente.  Ueetlag  wltb  heavy  roads  because 
of  a  heavy  fall  uf  rain,  aa  owner  of  one  of  their  carriages  be- 
thought him  of  a  almple  expedient  to  prevent  ellpplng.  He 
etopped  at  acountry  grocery  atore  and  purcliaaed  some  clothea 
line  with  which  he  wound  the  tires,  renewing  the  line  when- 
ever it  cut.  Runs  ol  over  00  miles  are  said  to  have  been  made 
without  reaewing  coaling  water  and  no  horas  Bccidenta  have 
yet  been  recorded. 

Thede  Dlon-Doutou  ilotorett^  Co,  have  just  received  word 
from  Paris  that,  in  the  recent  International  Launch  Races  at 
tbe  World's  Fair,  the  de  Dion  &.  Huuton  Company's  launches, 
e<iiiipped  with  their  standard  type  motors,  aa  used  on  their 
motorettea  and  mi>tQreyclea.  won  both  cooteata  in  which  they 
werir  entered.  In  tbe  50  kilometre  cuuteat  the  launch  entered 
made  a  rwurd  of  between  11  and  12  mllea  per  hour.  The 
Motorette  Co.  propose  to  make  a  apeclaUy  of  motora  for 
mariae  work  with  all  necessary  acceaaorlee,  etc.,  and  properly 
fit  tbem  to  launches,  and  have  ordered  oot  a  duplicate  set  of 
motors  and  equlpmenta.  which  won  in  tbe  Interuatlonat  Races 
at  Pari  a. 
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MOTOR  VEHICLE  PATENTS 
.-.  .-.  OF  THE  WORLD  .*.  .-. 


UNITED  STATES  PATENTS, 

635,702— AHtoniohl]e.—F.  G.  Frankenberg,  ot  ChJcago,  111. 
Aa^uat  14.  1900.    AppllcatloQ  filed  October  23,  1809. 

One  object  gI  tblfl  loventlon  Is  to  provide  a  dofted  and  duat- 
proof  caslDg  (or  oiotorB,  tranamlBBlon  and  batteries  (H  being 
an  electric  veblcle].  As  regards  the  batteries  aud  the  motor, 
this,  la  provided  for  by  a  false  bottota,  2i>,.  wbicb  coTers  tbem. 
The  bevel  pLulone,  22,  are  each  fast  on  a  motor  sbalt,  and  tbaj 
drive  the  bevel  ^earB  21,  which  In  ttira  actuate  the  platoos  and 
^ais  18  17.  Tbe  tattiT  are  euclosed  in  a  dboil  15,  aud  flexible 
tub«a  25  protect  the  bearlnga  of  the  shalte  19. 
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TbcBprlags  are  i*howD  at  11,  and  the  gears  21  aw  apIEned 
ou  their  8hn(t«,  to  allow  for  Tcrtk-al  osdllatton  o?  tht>  body 
relatively  to  the  axle.  UDivereal  Jolnta.  2+,  are  suppuBed  to 
take  care  or  lateral  oBclllwtlfiuH,  biiE  It  is  evident  that  they 
will  uot  do  thl6,  and  that  short  aectlona  ol  shaft,  bavJuK  a 
uulversal  Joint  at  each  end,  sboald  Lave  beeD  laterpoaed 
laatead. 

Tb^  front  wheels  are  roountetJ  on  iihort  ateerlog-axlea,  the 
vertical  spladlea  ol  wLilch  carry  toothed  sectors.  Spur  piuloaa 
cngaife  these  sectors,  aod  are  Lounected  to  move  In  unlsoa  by 
a  B[)rouket  chain  pasHlag  over  sprocket  pinlune  wade  fast  on 
the  flhart9  of  the  spur  plnlotie.  A  block  carrylnj;  a  roller  1b 
attached  to  the  cbftia,  and  a  Hultable  sEotted  k-v-er  acte  Oii  tblB. 
As  the  Irrjlit  wbeeld  mnst  tberoby  defl<.i;t  through  4;(]aa)  angles, 
thlB  part  of  the  loventlon  \%  without  practical  value. 

OnS, 7^1— Valve  rsearfur  Petroleum  Englnee.—H.  A.  Bertheau, 
of  StiX'khrdm.  8wtKk'U.  August  11.  1900.  Application  filed 
January  RO,  1899. 

This  Invention  eoinprleea  aa  ouiIHary  valve  end  operatluff 
mechunlsna,  whereby  h  portion  of  the  burnt  ^aaea  from  the 
expliislnra  may  be  Stored  under  preasure  lu  a  tank,  as  refjutred, 
for  the  purpi»s»  nt  starting  the  eni^ine  again. 

Id  the  drnwlngfl,  FU.  t  IH  an  elevatloa  partly  IQ  ecctioD.  of 
the  meiiliaalam  Invidved,  and  Pl^.  2  Is  a  plan  view  of  the  same. 
B  le  the  eshaust  vulve,  opening  into  the  exhaust  passage  i:. 
Ui  is  a  sprlu}t-B6Bted  valve  carrying  on  thei  end  of  its  spindle  a 
contact-roller  Vs,  This  valve  opens  outwardly  Irorti  the  pa s- 
811);^  F  into  the  pasenge  M>,  which   leads  to  the  storage  tank, 
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When  tbe  preasure  Id  the  tank,  plus  the  presBure  exerted  by 
the  spring,  equal  the  maximum  pressure  of  the  exploBlon,  the 
valve  wilt  remaiu  closed. 

U  bi  tbe  valve-rod,  which  makes  one  reclprocatloD  white  tbe 
engine  Is  maklDg  two  revolutions.  This  rod  M  Is  snpported  la 
two  bearlngB  N  and  N^  between  which  bearings  It  le  provided 
with  a  forked  eolanceitieiit  O,  adHpti_>d  to  move  an  arm  Qi  of 
a  bsll-craak  ]ever,  which  Is  pk'nted  at  Ti  ecceatrlcally  on  the 
starting-lever  T,  said  lever  T  being  Iteelt  pivoted  on  a  bracket 
T^  (only  part  of  which  iti  shown).  The  lever,  shown  td  the 
pOialttcin  of  normal  running  Of  the  caglnf^t  l^a  held  in  such  tnjet- 
tlon  by  means  of  a  spring  X^attached  to  a  protection  Y  on  the 
supporting-bracket  T-.  The  rod  M  also  carries  a  jdate  P,  aJ- 
juetable  along  said  rod  by  means  of  nuts  P'  and  P^,aud  which 
acta  as  a  tappet  ou  an  arm  \*-  of  a  second  bell-crank  Vrer, 
which  latter  Is  pivoted  at  v^  in  a  suitable  bracket.  The  other 
arm  V  ol  this  bell-crank  lever  acte  as  a  tappet  on  the  spindle  R 
of  the  exhaust-valve.  The  fork  O  moves  the  arm  Qi  oi  the 
bell-crank  lever  back  and  forth  and  imparts  an  equal  motion 
to  the  other  arm  Q  thereof.  When  the  atarthijf-lever  T  Is 
throw^n  over  Irom  position  1  to  pasltiun  2,  both  of  the  nrms 
Q}  and  Q  are  luweredjthe  bell-crank  being  pivoted  on  the  start- 
Ing'Ievcr  T  eccentrically,  thus  allowhi^  the  protection  (J^  on 
the  arm  Q>  to  Tall  Into  the  path  Of  tht'  roller  V3,c(jntrolllng  the 
preasure-gae  outlet.  At  tbe  same  time  the  arm  Q  Is  In  a  posi- 
tion to  net  na  tai>pet  on  the  exhauat-vnlve  spindle  R. 

The  operation  Is  ae  follows:  In  atjirtlug  the  eugtne  tb'e  dy- 
wbeeE  Is  turnerl  by  band,  so  that  the  platon  is  to  a  positluEi  to 
begin  Its  outward  stroke.  Thestarllng-lever  T  Is  then  thrrin-ii 
from  position  1  to  positions,  which  lowers  the  relative  posi- 
tions uf  tliearms  Q  and  i^}  of  the  bellnrrank  leVer,  aod  tbe  vaire 
Lf'  is  depressed  by  reason  of  the  prtijectlon  tJ2  coming  Id  con- 
tact with  the  roller  V"  on  the  end  of  the  spindle,  (ias  under 
proBBurela  thereby  admitted  to  tbe  cylinder  through  tlie  pas- 
sage F  and  the  piston  is  driven  out.  The  rod  M,  contlaulG[|( 
Its  motion— say  to  the  left — will  move  the  arm  Q^  fo  theeame 
direction ,  tu  rn  the  bell-cratik  and  cause  the  arm  Q  to  strike  the 
apladle  U  of  tbe  exhaust-valve  R,  and  allow  the  expanded  gas 
to  exhaust  through  tbe  pae^age  l^,  the  piston  beln^  on  retam 
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Btroke,  thus  eonip1(>ttng  a  cwo-atroke  cjcle.  ThB  velve-rorl 
then  makes  ltd  return  stroke — aay  ruuvlDg  to  the  right — tbe  end 
o!  the  arm  Qi  travellDg  with  it.  The  proji-etlon  Q-  a^nlo  oper- 
ates tbe  valve  C^  and  admits  a  mcoikJ  supply  at  (fas  utid>er 
preeaure  to  the  cj]lud.i!r,  aa  abore  deai^rlbed,  aod  the  plstoti 
fltarta  OD  Its  second  atrokp,  while  by  the  time  tbe  valve*rod  la 
about  com  pletlttg  Ite  return  struke  tbe  piston  Ih  ou  Its  sec oad 
return  stroke.  At  thin  time  tbe  disk  or  tappet  P  eTtsageB  tbe 
arm  Vi  of  tbe  hpcqucI  bell-crank  levur.  duel  causes  thp  arm  V  to 
coQtai^t  with  tbe  apludE«  H  at  tbe  exbauflt^vaJTL'ii^,  exhauafclnt; 
again  through  E,  coropleting  another  two-Btrobe  cycle.  The 
eoglDe  iB  allowed  to  work  In  this  manner  until  Et  has  acquired 
aafficient  ejieefl  to  run  aa  a  four-stroke-cjcle  engine,  wbeu  the 
le^er  T  Is  releaaed  and  r«tDriio<l  to  poBltlun  L  by  tlte  aprlnts  X, 
when  tbe  bell-crank  Q  Q^  will  be  thrown  out  of  effective  opera- 
tJoil,  thus  pcodai'lng  a  four-atroke-cyi'le  engine. 

The  above  can  hardly  be  called  aa  efl^clent  method  of  com- 
preaalog  the  atored  gae,  InaBJmuch  ag  tbe  volume,  for  a  glveo 
presBure.ofthe  burned  gas,  wliea  cooled  la  uo  greater  than  tbat 
or  the  unexploded  mixture  At  tbe  same  temperature  and  pree- 
BUre.  Tbe  gases  discharged  Into  tbe  tank  will,  therefore,  ahrlnk 
In  c^oollng  to  about  a  third  or  a  quarter  of  tbelr  vubime  at  the 
moment  of  discbarfife. 

65fi,(>90— Traction  Knglne.— RuoulCoutant-DuJuur, or  Paris, 
France,  assignor  of  ooe-balf  to  IC.  Salansou,  of  eaois  place. 
Auguat  1-4,  1900,    Appli&atioo  filed  February  9,  1899. 

ThLa  Invention  comprlaesone  apeecl-tranamlBalon  gearing  and 
reverse  by  which  explosIoD  motorB  may  be  used  to  propel  trac- 
tion eaglnes. 

Tbe  crank-abaft  s  ol  tbe  motor  or  Is  provided  on  tbe  aide 
opposite  tbe  flywheel  wUb  a  toothed  pinion  h,  which  through 
gearing  /  trangm Its  tke  movement  to  an  Intermediate  shaft  A. 
TbeAtime  gearing  A  by  means  ul  n  aeuOlhd  wheel  j  of  tbeaamt^ 
iHameter,  tranBtijita  the  movumt-nt  to  a  Iblrd  ahalt  c  tn  auch 
manner  that  tbe  two  shafts /.p  and  ^^  are  rotaled  in  contrary 
dlrecUoD,  aa  Indicated  by  tbe  reapecCEve  arrows,  Fig,.  1.    On 


thcae  two  shatts  b  and  c  are  mounted  i^oupUnt^-drums  or 
dotchea  k  and  I,  which  are  loose  thereon,  as  well  aa  pioloEii^  u 
and  p.  whkb  are  also  connected  to  tbe  coupling-drums,    These 


plnioiiB  0  and  p  serve  to  transmit  the  movement  to  the  vehicle 
in  one  or  the  other  direction,  aecordlng  as  one  or  the  other 
pinion  le  coupled  to  Its  shaft  by  means  oT  a  central  wheel  ^, 
aecnretl  tu  a  shaft  *-J,  which  also  carries  at  one  end  another 
|)tnlrtn  B,  geared  to  the  toothed  rim  or  wheel  t,  fttcured  to  the 
road-wheel  of  tbe  vehicle, 

Tbe  Intermediate  plnlonsi  o  and  p,  with  their  shatts  c  and  b, 
are  alternately  coupled  by  means  ol  a  double-pivoted  fever /^ 
worked  by  a  band-levere  and  rod  £'^ln  auch  manner  that  as  tbe 
arms  of  the  lever  fare  moved  In  oDoor  the  other  direction  by 
means  of  the  hand-lever  e  so  one  or  the  other  of  the  two  inter- 
mediate pinions,  o  and  p.lB  coupled  to  tbe  center  driving- eh  a  ft, 
whereby  the  road-roller  is  made  to  advance  or  to  move  back- 
ward, as  the  case  may  be. 

When  tbe  lever  f  Is  so  placed  as  to  uncouple  both  plolooa 
■with  a  view  of  stopping  the  vchk-te,  the  lever  f,  which  Ifl  pro- 
vided niao  with  the  prolocgatJou  r,  acta  on  tbe  boBs  y  of  a 
brake^  the  shoes  of  which  press  ugaiost  the  outside  of  the 
codpling  drums  k  and  i. 

Tbe  brake  comprises  a  balance  lever  b,  provided  at  each  end 
with  a  brake-8ht>e  and  traversed  by  the  shaft  d,  which  pnases 
through  a  vertical  slot,  so  aetonlluwot  a  vertical  displace- 
ment of  the  said  t<?ver  ti  relatively  to  the  shaft  el.  On  this  baU 
anced  lever  is  ftied  a  stirrup  Or  bracket  .r,  provided  tn  tbe  cen- 
tral part  with  a  ^bould(<r  or  bend  projecting  downward,  ou 
wbK-b  0[>eratca  a  rtdler  arranged  at  tbe  end  of  the  arm  rofa 
lever  f,  which  ta  suitably  curved..  When  uue  or  tbe  ntberof  the 
gea:r'W  heels  Is  In  operation  the  roller  of  the  l&ver-arm  f  will  be 
In  one  or  the  other  raised  portions  yl  the  stirrup,  and  ponse- 
quently  tbe  double  brake  will  be  out  of  operation  with  tbe 
operating-lever  jt  in  the  middle  position,  the  gears  k  and  i  are 
uncoupled,  while  the  balanced  lever  n  rlseSj  owing  tn  the  roller 
of  thb  lever-arm  r  being  brought  under  the  profecting  beo'*  of 
the  stirrup,  and  tbe  brake-Btaoee  are  pressed  Into  eiigage- 
ment. 

(353,709— Vehicle  Wheel.— K.  M..  J.  8.,  and  W.  W.  nillon.  and 
R,  M.  Merriman,  of  Akron,  Ohio.  August  14,  1900,  Applica- 
tion filed  December  2G,  1890. 

A  solid  rubber  tlr@  having  staysorstlllueaB  of  crimped  wire 
embe<lded  in  Its  base,  tbe  stays  being  crimped  in  a  plane 
radial  tothe  ceuterof  the  wheel.  A  suttabte  channel-Irou  for  the 
rim.  having  one  In-turned  and  one  out-turnofl  Up.  and  a  blnd- 
liig-wlre  to  pass  arounU  a  lip  molded  on  ttm  tire  Just  within 
the  out-turoed  edge  of  the  channeUlron,  are  Included  hi  the 
patent. 

<i"i:j.T4i>~Power  Mecbauiau].  for  AulomobJie  V'elilcleB.— K.  E, 
Allyne  and  Le  Dru  R.  Vomeroy,  of  ClevelaiitJ,  O.  August  14, 
1900.    Application  Hied  July  IT,  1H99. 

This  Invention  comprisss  a  systi^m  of  tranemleslirn  l)y  fric- 
tion coues,  a(^r  the  manner  of  the  Evans'  cones,  having  aulta^ 
ble  mechanism  for  adapting  this  system  to  vehicles.  The  cones 
are  disengaged  by  >4birtlng  the  driven  uue  on  its  axis  till  It  no 
lonijer  gripe.  Tbe  friction  ring  running  between  the  conea  Is 
caused  to  shift  or  traverse  from  one  enil  to  the  other  by  a 
forked  guide, carried  ou  a  nut.  A  long  screw,  parallel  with  tbe 
axe»  of  tliecoues  and  running  In  this  nut.  Is  rotalLMi  w]ien 
desired  by  friction,  pulleys  from  the  ftlialt  of  the  driving  cone, 
and  the  nut  thue  madB  to  traverse,  carrying  tlii)  ring  with  It. 
EleversIUK  la  accompllahed  by  gears  swung  Into  or  out  of 
mesh- 

655.833  —Motor  Vehicle.— P.  J.  Colilna,  of  Hcrantou,  Pa., 
a&algnor  to  the  Collins'  RIectric  Vehicle  Co.,  of  same  place. 
August  14,  1000.     Application  Hied  Fyhrusry  15^  1900. 

A  flteerlng  mechanism,  lii  which  the  attempt  is  made  to  com- 
bine fifth-wheel  steering  with  stub  axles  Tor  tbe  wheels.  Tbe 
front  axle  swivels  on  the  king  bolt  nnd  theshort  steering  axles 
Bwivel  on  the  malo  axle.  Coth  wliwls  are  deflected  tbrougb 
the  same  angJe.aud  thelnv^entor(rle«toci.)mbh*e  Irreversibility 
with  a  abort  range  of  movement  of  the  steering  lever. 
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Q55,94S~Spructet  Wheel.— E.  U.  WLIIiamaon,  ol  Pltt«biirK, 
Pa.  Auj^uHt  14,  l<)00.   A(>|)lk-atLon  flled  Jauaary  10, 1900. 

A  Sprocket  wheicl  with  Iriwrte*!  t«tb. 

656,101— ErijfoBlve  Etitflue, — 0.  J.  FaJrcblld,  ol  JattieBtown, 
N.  v.     AugiUBt  1^,  1000.     AppUcntlou  filed  Ai]<uat  2ii,  1899. 

A  [lenrluliiDi-goverDlDt^  «]evlce  tor  etatlonary  ODgiDgs. 

fln6,020 — Gae  Engine. — C.  Hautler,  of  Paria,  France.  AuKUat 
1-4,  I'JOO.     At>pUcHtlou  filed  November  !),  1839. 

A  ^As  eDgintj  having  anunxUlar.v  cumbuBtion  chamber  Id  tbe 
cyllade^r  head,  cloaed  by  a  lar^^e  valve  with  a  eci^w-thread&d 
stem.  The  upper  end  ttt  th«  Htem  Ib  cnnlcally  enlarged,  and 
HatH  like  a  valve  when  the  Bt&m  1b  Bcreived  In  as  far  as  It 
wLtle<i.  By  tliia  mennH  leakage  arounil  tbe  filem  le  prevented. 
The  ob)ect  of  tbe  auxiliary  fooibuatlau-cbaltiber  le  to  make  tbe 
CDm(ji>j8B|ou  ll^bter  whew  desired. 


BRITISH    PATENTS. 

12,«519  of  lft9!»— on  and  Osb  En^tiiee.— A.  Barron,  or  L^lns- 
ter,  and  J.  J.  RWle.v. 

Tills  Invention  relates  to  ImprO'VemeDta  In  oil  and  gae 
englaea,  more  particularly  to  tbe  mennB  employed  (or  vaporis- 
ing tbe  oil  and  IgnltiDg  tbe  vapor  In  an  oil  engine,  and  al?o  for 
Igniting  tbe  charge  In  a  gas  enKltie.  SFi'tlonul  vltwB  nf  the 
arraai^ment  are  flbotiTn  [u  Fli^s.l,  2  and  3.  In  ita  application 
to  an  <>\i  engine  llli«  jacket  A  of  the  vaporizer  Ib  attached  to  the 
end  or  the  cylinder  0  bj  meana  oE  bolts.  laeide  tbe  jacket  A 
there  Is  an  inner  chamh^r  C  fr^rmerl  Integrally  with  the  Jacket 
aa  shown.  The  In  nor  chambBf  C  has  an  outlet  Ci  communicat- 
ing with  tha  comboBtLun  cbamber  or  cylinder  B  throu^^h  the 
end  of  the  Jacket  A  and  an  upenlng  C^.by  which  oil  Ih  supplied 
to  tbe  vnporLxer,  apposite  to  an  oi)«ning  Hi,  paaaliig  through 
the  Jacket  Bij,  of  the  c.Tlltider  ti.  An  Igniter  la  llxen)  in  the  cen- 
tral ear  part  of  and  extend*  into  tliecbumber  C.  As  it  la  d<«tra- 
fale  to  regulate  or  control  the  mixture  hetiveen  the  combuethin 
chamber  or  cylinder  B  and   the  IiioaT  chamber  C  ul  tbe  vapo- 


rlier,  a  valve  H  la  provided,  movable  to  and  fro  Eicrou  tbe 
opening'  Ci  to  close  the  latter  during  the  cumpr^elofi  of  the 
charge,  /.  e.. approximately  durlDg  oue-fourth  of  tbe  cycle.  The 
me[;hun]Hm  for  actuating  tbe  valve  H  eonelats  of  a  cam  K  flxed  , 
on  the  Shaft  Ki  ot  the  engine.  The  bracket  L  Ifl  provided  with  < 
a  boss  Li,  to  which  le  pivoted  by  the  bolt  L^  a  bell-crank  lever 
M,  Its  lower  horUontal  arm  carrying  a  runner  Mi,  which  rides 
on  the  periphery  uf  the  cam  K.  Tbe  upper  vertical  end  of  tbe 
iever  M  bears  against  and  Hctaate^  tbe  end  0(  a  bolt  N,  which 
pasHea  Inward  and  engage*  the  valve  H,  To  secure  the  return 
of  the  valve  H  alter  li  haa  been  pressed  Inward  by  the  lever 
M.,  a  coU  spring  M  AurroundB  jiart  of  the  rod  X^  and  la  com* 
preeeed  at  eacb  Inward  stroke  tieCween  the  collar  Xi  aud  tbe 
face  PJ  of  tbe  recess  P^.  formed  In  the  giaud  1'.  The  gland  P 
passes  through  the  jacket  It^  ol  the  cylinder  Into  the  jacket  A 
ol  the  vaporliier.  and  n  collar  Na  on  the  rod  i«  shaped  to  fit  tba 
end  of  the  glflod  at  each  outward  stroke  of  the  valve,  t.  f., 
when  a  charge  has  been  ignited.  Tbe  outward  end  of  the 
vaporii^er  la  enclosed  by  a  cover  Q,  which  may  be  hlbged  at  Qi 
to  the  flange  A  i .  An  opening  R  ia  formed  In  the  cover  (sfv  Fig. 
1),  BO  that  a  lamp  or  any  other  means  may  be  applied  to  beat 
the  vaporlKer  or  charge  when  Starting  the  engine.  In  worb- 
Ingt  the  ple*Qo  niOTes  forward  In  the  direction  of  the  arrow 
(Fig.  I),  and  takes  In  a  charge  of  air  through  a  port  Bs  and  air 
valve  Bi  opened  by  any  desired  means,  and  at  tJiP  same  time 
the  oil  valve  (not  shown)  will  open  tn  allow  a  charge  of  oil, 
and  also  a  percentage  of  nlr  to  pass  through  the  openings  Bj 
Ca  Into  tbe  chamber  C  and  cylinder  B;  and  ae  tbe  ptston 
returns  it  [^ompreases  the  charge  of  air  and  oil  vapor,  but  tbe 
valve  H  beln^  closed  during  tbe  return  strokeof  the  pistOD,tbe 
said  charge  does  not  enter  tbe  chamber  C  uotH  tbe  piston  baa 
approximately  reached  the  end  of  Its  return  stroke,  when  tbe 
valve  H  opens  and  allows  tbe  charge  to  enter  the  chamber  C. 
when  it  Is  tired  by  the  Igniter  and  forms  tbe  power  for  driving 
forward  tbe  piston  to  complete  tbe  cycle.  For  a  gas  engine 
the  Jacket  A  Is  not  required,  tbe  chnfnber  C  being  open  to  the 
combustion  chamber  or  cylinder  of  tbe  engine. 

Second=Hand  Automobiles 

SEND     FOR     DKSCRIFTIVH     ClFtOUJ-A-R     TO 

The  St.  Louis  Aiiloaabllc  aua  supply  c«.. 


23d  &  St  Charies  Si,  ST.  LOUIS,  MO. 

We  Buy  and  Sell  Second-hanJ  Automobiles.    We  purchase,  hqweve 
nothing  but  what  Is  in  Gooil  Condition.    Also  send  roc. 
for  our  40-page  lILui^trateLl  Catalogue  of  our  Gaso- 
line and  Electric  Veliiclcs,  Gears, 
Engines,  Supplit's,  etc, 

^a5#^  Far  Immediate  Delivery 

WJ!NABO|]TS,  STANHOPES,  PHVSICIANS' 

SPEcm  STAiNHOPts  and  surrevs,,, 

Wi!  Almi  lmv«  on  hand  «^nie  edrlv  sprtDR  raoilela  l>pJonKlH)5  in  onrl 
fitHLgiiifrn.  to  whom  we  linv*^  tuilif  Int*"!  new  fimil  In,  I'HfiBS  [ 
■WK.  -WILLr  BBLL  AT  LOW    PRICES. 

Write  ueSf  iQtcrt.Hli'il.     Adtliv-)" 

ROCHESTER  AUTOMOBILE  COMPANY. 

JOS.  J.  MANDERY,  PrD^rlAtor.  RochefttCf,  N*  V, 


DlwirllmtlTig  nsr"^iitn  for  ttie  "I^>cnilonii.E*'  in  cmintlee  ot  Allf 
elifiic,  Chemung,  Genesee.  lj.lTlpgKton,  Monrtie,  Dntiiricj.  OrIie«n*, 
Sdiuvkr,  Seiiflcii,  Steulrtn,  Wayne.  Wyomlnir  and  Yabva. 


ABffUiit  i&.  1(»00 
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SPECIAL 
NOTICES 


AdvertlBements 

Inserted 
Under  1  bin  Head- 
ing at  £2.00  Aci 
locb  for  Each  Iisijc, 
Payable 
In  Advance. 


FOR    SALE, 

A  M  -bllo  OirrJagii,  Weat<'h(''stei:'  Model.  Wishing  to  purchafee 
a  fnur-paseerjger  c*rriege,  I  wiJl  sell  niy  present  •*Mobilt*"  for 
f575.  TUia  1b  n  bttrgafii,  aud  the  flist  man  lakes  It.  Tbis  oar- 
riai^e  haa  be^D  carefully  u-ed,  aud  \s  In  good  ruDnlDg  order. 
Falated  In  tvo  Bh&des  of  dark  grt^en,  leather  seat.    "So  Iftmpa. 

Address  "  H.,"  ^^^^  HoLSMiiEfa.  Aoe. 


van  ioi 
ulnl}-  run 
Kuriuge  t 
uLuR  Ins 


FOR   SALE, 

One  1890  Model  Wiuton  Phaetop.  bought  In  DMsemljer  aud 

I  this  euQiiQer.     Id  good  runniug  order,  and  na  s^od  a 

;  *e  the  oomi'anx  luake.    Twu  Dew  rear  Dr^s  and  overy- 

Qg  In  shape.   S750  tak*?«  it,  «8  ownerwant*  a  larger  carriage' 

T.  O.  KILBURN,  Sprinit  Vallty»  Mlafl. 

FOR   SALE. 

Second-hand  De  Dion  moior,  1!^  horse  power,  air-coukd,  for 
$75.00.  ComfletO  wiLh  acces&oriea  esqepL  battery.  iQcIudeB, 
also,  t^ouple  of  pipe  ooDriectioi]&.  Thigi  motor  hae  b>eeu  takf^n 
[a  QichaDge  for  target  one,  and  ts  In  flfjit-claen  working  condU 
tlon.     Bepljr  to 

DE  DION-BOUTON  MOTORETTE  CO,, 

37lh  St,  and  Cbarcb  Lane^  BfaoWyfl,  N.  Y. 


t 


FOR   SALE. 


}Jo.  3  IrwKjmobllB;  bought  new  ilay  1hi  this  year.  In 
eicellent  running  fondllion.  Electric  Ugljt  for  water  guaga. 
Fri(^.  $BO(i,  t  '}.  h.  Rpa&olr  for  celling,  am  going  to  Galifornla 
BOOD.       t>on't  wrUfi  unices  you  mean  ImeinftSfi 

J.  P.  FORBES.  Coshocton.  Ohio. 

tAny  of  our  subscribers  who  are  willing  to  solicit  subscriptions 
rTne  Horseless  Age  tioca  then  IcLlow  townsmen  are  re- 
iquested  toeommunicate  with  the  Editor,  as  we  are  desirou'S  of 
«tit«nng  inio  business  rotations  with  sUcEi  parli«s. 


FOR   SALE. 


Qenutneaftjomi-hand  De  Dion  Trlejcles,  from  t200  ut'irarda, 
guaranteed  to  be  in  good  running  oondltioD.  Oood  opportunity 
for  bicycle  dealers  to  obtain  renting  aiid  advertlBlng  machLnea. 

KENNETH  A.  SKINNER, 

2b&  MuucbtiKtu  avenue^  Boston,  M^sb. 

WANTED, 

A  good  gecond-liAnd  MoUtr  Carriage,  either  eleetrlc  or 
Rttegliutt.  Muet  be  a  good  bill-climber,  and  be  in  good  order 
every  way,  and  of  eomeaibodard  make.  Bend  photograph  aod 
full  purtlcuiare.  with  lowest  cash  prloe, 

F.   L.  BARTLETT,  Cacoa  Oty,  Col. 


WANTED. 

A  two-paesenger  electric  vehicle.  Give  name  of  builder 
and  full  iDformatlon  as  to  tx>TidltioD|  cnnstructiun^  etc^ 

S.  T.  GEAR,  Box  £44,  HarlEonl,  Conn. 

FOR    SALE. 

A  LcHKimoblle,  with  tlnti  •_-Dgin<>,  and  in  good  <n>ndition 
otherwise.  Ready  for  Inimedlute  delivery  and  use.  f450.  Can 
be  Been  and  Iriwi  in  convenient  lofulSty  in  New  York  City.  Also 
a  Hi'^i>ud-Iinnd  two-seatod  Locomobile  at  about  ^50.  Also  an 
electrical  eharging  outiit  for  $400,  which  ooat  $600.  All  of  the 
abt>vc  are  in  flrst-class  order. 

DU  BOIS  AUTOMOBILE  AGENCY,  220  Broadway, 
FOR   SALE. 

Two-seated  gasoline  automobile,  four  to  six  pa^eoger. 
Trial  giveu.       Immediate  delivery. 

C  F  C 
J7I0  North  52d  St«et.  '     '*  Philadelphia,  Pa. 

Subscnijers  wlio  are  Willing  to  act  aa 

LOCAL  SUBSCRIPTION  AGENTS 
for  The  Hobseuess  Ace,  on  a  comniission  basis,  are 
requested  to  communicate  with  the  Editor. 


I 


tlCt^ 


Thfs  is  a  sample  of 
the  work  our  Spectai 
Notice  department  is 
doing.  Try  it,  to  buy, 
tell,  f^nt,  employ,  ex- 
chanQe,  etc.  $2.00 
per  inch  per  issue  in 
advance. 


12  EAST  FORTY^SECOND  STREET. 


NEW  YORK /^«^.,^ .,J90o 


"^y^f-?. 


DESBERON  MOTOR  CAR  CO. 


THE     HORSELESS     AGE 


Vol.  G,  No.  23 


Gasoline  Bicycle  Motors 

Complete  Seta  Costings  With  Full-S[ze 
Working  Drawtngft. 

POilOH  OR  MACHINED.  ALSO  FINISHED  MOTORB. 

LOWELL  MODEL  CO.,  box  ivi  LOWELL.  MA55. 


Engines  and  Boilers... 

Plii  Valves  (buth  union  and  plain  ends^,  Inject^ 
ors,  Gasoiinc  Regulators  (improved  type),  Water 
RcgulBiors,  Improved  Glass  Gauges,  Globe  and 
Check  Valves.  Water  Relief  Valves  for  Cylin- 
ders, Steam  Gnuges  Hnd  Safety  Vftlves. 

LOCKE  HEGULATQR  CO.,  Salem.  Mass. 


Seamless  Cold  Drawn  Steel  Tublnft 
Shells,  Cjfllnders  and  Tanb. 


Tor  Air,  Gm.  Steam,  hm* 
BMrnlB  €r   fluids  under 

tgf~S9a.m]ma  SteeJ  T«Bt- 
Ml  T*nlM  Of  SandiT 
PLunsten. 


DROP  FOJtOINCa    AND  9TEEi.   BTAMPINCS. 


J^ 


THE  JUMP  SPARK  LEADS 

GSre  Tfalok 

1    tnoh  Jump  Spark. 

Wel^tit,  alb*. 

DLmcniloDii,  flx4x4  tni. 

Patent  ApplJeid  FOf- 

C.F.SPLITiflF.I^Ur^^^E's. 

tl  Tindowater  St.,  New  York. 


There  is  no  dry  battery  equal  to  our  ECLIPSE 
ior     ENGINE    IGNITION     putpox&;    sue 

6"x2  ' 4  "x 7;  1' ",  voltage  I  .S5.   Wc  soUcit  i  compar- 
ative test  with  any  other  dry  battery  to  be  had. 

ttew  Excelsior  Drji  Battetir  Manufactonf, 


■  06  Qrceawlch  St., 

hew  York;. 


kxsxi  ■«  ■  tj^x.'.'.*:*' 


•  tt>Tr«-«-irTr»-j-»->-|rir»Tnonr.>  ■"•*■! 


AUTOMOBILE    RUNNING  GEAR9 


Vi^i 


'M 


'^ 


Get  A  ruQDlxig  ge&r  Ihat  U  pftst 
Itie  cxperiiui'otul  stage,  and 
build  a  suQCPBfiful  Automobile- 
We  mate  two  Btjlea,  e?omplete 
frith  springs  and  wckhI  vheela, 
nnd  with  solid  rubber  or  pneu- 
inatk  Liree. 


M.  F    BORBEil^  &CO., 


1113    CASS    AVENUE 
ST>  LOUIS^  MO. 


Graphite  Lubricants, 

ALL  KINDS,  ACCOKDINQ  TO  WANTS. 


■^•cJBl  pTsparatloaa  tor  Geari  of  Electric  Uoiora  And  for  CT^lfoden  tt 
Motor  Enffinss.    Send  fai-  drcniara  anA  Prt«Cfl. 


4 


Mm,  STEHMETi  s  CO.,  Driiii  Btiiidiflc,  Pbiiidiipbti.  Pi.  Joseph  DJxon  Crucjble  Co.,   -  Jersey  City,  K.  J. 

AUTOMOBILE  FRAME  FITTINGS 


Complete  Sets  ot 

TI1E  «DBCW'*  STEEL  CASTINGS 

In  the  Rough  or  U^chlned.        'Write  for  Prices  aBd 
Description. 


B.  V.  COVERT 


LOCKPORT.  N.  Y. 


BUILT    FOR    BlJ»INE»d. 

Our  Cla^A   B  Carriage  Boiler  and   Oa»»  B   No.   2  Steam  Carriage  Engine 


1 


The  Boiler 


la    of   ateel  with    copper  fire 
tubes.     AJl  rivet  holes  drilled 

^^—     In  position.    Heating  surface, 

49  square  feet.  Working  pressure.  160  lb*. 
Dlaiuet«r,  l&In<^li«a.  Height,  miDchosfnim  botloiii 
o(  burner  to  top  of  hood.  WeSgbt  complete,  J30 
Ibe.  Be&tormaterialandworkmanBhlp  throughout. 


The 


p        •  Is  2y,  Inch  bore  by  3%  Inoh 

E/UiEinC     stroke.     Cyllndei-B,  cast  Iron. 

=^ Framitig,    steel    atid   bronze. 

Crarkb  slmft,  t^oanectJng  rode,  etc,,  steeL     Croaa- 

head  and  all  bi^arlogB  phosphor  broaze.    Stepbon- 

aon  link  motioD.     Welffht,  40  Ibs- 

Aa  Dutfll  that  win  ruo  and  keep  on  runuiGg. 

Price  of  Boiler,  $165.00  net. 

Price  oJ  Engine  ci>mpl«tc»  $160.00  net. 

Both  f.  o.  b.  Boston. 

AlwajB  Iq  pxx)ceeB  of  «OQBtruc-iioD,  and  a  few  in  stock 
for  Immediate  delivery. 


EDWARD  S.  CLARK, 


272-278  Freeport  St., 

(Harrison  Squarely 


BOSTON,  MASS. 


Aasast  39,    IftOO 


THE     HORSELESS     AGE 


HAND  AND  POWER  PUMPS  l^u^k", 

of  Auiomobnes  and  Pneumatic  Tired  Wagons 


') 


GLEASON-PETERS  AIR  PUMP  CO. 

20  WEST  HOUSTON  STREET,         NEW  YORK,  0.  8.  k. 

Volume  I,  No.  1, 

PARTIES  having  copies  of  the  Nov^ynber,  189S, 
^  number  of  The  Horsbi.kss  AgB,  which  they 
are  willing  to  sell  or  exchange  for  later  numbers,  are 
requested  to  communicate  with  the  publisher. 


I 


...ASHTON... 

Pop  Sar«t7  Valves,  Cylinder  Relief 
Valves,  St«Acii  Gsvges.  Automatic 
Water  Gau^s  imd  Gauge  Coclcs 
for 

STEAM   VEHICLES. 


THE  ASHTOM  VALVE  CO.,  27[  Franklin  St..  BOtlOn,  MaM, 

n2t  Liberty  St.'cvl,  ^«w  Yurk. 
BRANCHES:   02rs  filbert  Slre^l.  Phll»4clnhit. 
UlB  LBk«  Slr«fll.  Chieat«.  111. 


AUTOMOBILE  BELL. 


Nlanufacturers    o/ 

BELLS 

OF   ALL   KINDS. 

ALSO   BICYCLE   SPECIALTIES 

Write  for  CaUlofVfl  ui4  Mentluc  iioiy<U  WsDied 


BEVIN  BROS,  MFG,  CO,,  '"'ZT'"' 


j^utomaMie  H\tm 


«••* 


Exploliatfon  Compjiny 


Th4<  taniiUlactun-  ot  AUtotuOblEtw  QUd  Motor- 

TlieiMnmlnHtlan  ot  AutDmolille'  pntetiln. 

Tn  Blill«t  cuplWl  for  the  dtve1opm*nc  of  Invention*. 

^I^eclAliats  to  Eiinke  thorou^li  eiaiulaAtlQim  ol 
patents. 

KxiiETtw  tri  trat  niuton>  ami  itu  to  mobiles. 

0|>iiortiinltlr«  to  lUTciit^ni  tf>  ii'n'sent  iiropsrly  tln)1r  prapo- 
Bltlnup  to  taacem»  willing  to  cDiislcler  and  t»  nnilertakP 
thi?  rtitnif. 

All  Tnprlt'jriODB  patent*,  lIc-etiSM  nod  invenHon* 
relBLinfc  to  mntor-rjcleH,  DiutiirB,  gfuTM, 
(inttiirinbllffl  nml  tbdr  I'lirlK- 


UNDERTAKES: 


FURNISHES: 


PURCHASES: 


AUTOMOBILE  PATENTS  EXPLOITATION  CO., 


f.  B    HYDE.SecretRrr- 


27  William  St.,  New  Vork,  N.Y. 


P4R&ELL    e*    WEED, 

/MUUCJ       iTlalVCiO       and  Fine  Instrument  Work. 

"Oak  BXiilNI  C0W*¥^i-!>rt'f>9(-"    BCfflpp.     |M  l11a«Ir*lloni.     ULTffE  fifO.  (1^. 

OA*   ENOINE   CA5TINOS   ANTJ    MATERIAL. 
YVritr   for  CKlnlocMr.  TrlepDODe,  IW  HaillM>n  Giitutq- 

THE  FRANKLIN  MODEL  SHOP,  las-^iw.siMst.  New  York  Cltf. 

Kitts  Low  Water  Alarm 

FOR  YOUR  LOCOMOBILE. 

KITTS  !A*FQ  CO.,  Oswego,  N.  Y. 


Write  (or  Blue  Print 
uid  Piiee. 


Rawhide 
And  Fibre 


GEARS 


COMPENSATING 

GEARS  FOR 

DIFFERENTIAL 

DRIVB. 


IRON    »r    STeet    SPIRAL    mud    HERRINOBONE    QEARS. 

N*W  and  ImpfAVAd.  DREV^  CHAIN  with  hardened   rlvcta  and  bIc«vc«. 

SPROCKE:TS.  5TEEI.  HAl.US  ol  v«rlDui  dliinc1«r». 

BOSTON  GEAR  WORKS,' ""Soljoir^ShVr 


WANTED. 

Special  contributors  to  The  Horseless  Aqk  Ofl 
all  important  subjects  relating  to  Motor  Vehicles. 
Fair  compensation.  Address  The  Horseless  Aoe, 
15a  Nassau  Street.  New  York. 


ACETYLENE 

MOTOR 

NLMBER 


/ 
10 

Cent» 


THE     HORSELESS     AGE 


Vol.  a.  So.  23 


Af  PXVI     PMP      "*^    ^"^    GREATEST    HEATlNQ 
rWO  1     iLd^itZ     VALUE   OF   ANY   OAS  KNOWN.  . 

The  Acetylene  Motor 

Number 


/^ONTAINS  the  most  up-to-date  information  regarding 
its  production,    characteristics,   and  the  experiments 
thus  far  made  with  it  in  explosion  engines* 


Juic  2d, 

1900, 

40  Pages. 


prrcc, 
10  Celts, 

StIBpS 

ir  Cili. 


ACETYLENE    INDICATOR    DIAGRAM. 


LEADING  ARTICLES,  AS  FOLLOWS: 


I 

I 
i 

i 

1 
i 
i 
I 

I 

1 


Acetylene  and  Alcohol  Versus  Gasoline  as  Fuels,  -  by  ISAIAH  L.  ROBERTS 
Acetylene  and  Its  Adaptability  as  a  Motive  Po^uer  for  Vehicles,  -  by  E*  C,  OLIVER 
Will  Acetylene  Be  the  Coming  Ponver  for  Motor  Vehicles  ?  -  by  D.  N.  LONG 
On  Some  French  Experiments  on  Acetylene  and  Alcohol  as  Motor  Fuels, 

by  R  M.  HELDT 
Some  Properties  of  c/Scetylene,         -        .        .        by  HERBERT  L.  TOWLE    §^ 
c4c€tylene  and  Gasoline,  -  -  -  -  -  by  L*  BERGER 

Acetylene  Generators  for  motor  Vehicles,        -  -  by  W.  K  COOPER    ^ 

SHORT  TRANSLATED  ARTICLES  ON  ACETYLENE  AND  ACETONE 


E 


S| 


If 


1 


1 


1 


If 


1 


If 


1 
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■* 


!  tools  for  screw  machine  work  are  used  and  recom'^ 
mended  byaJl  leading  manufacturers  because  they 
possess  so  many  points  of  superiority  over  old 
methods. 

you  are  interested  in  screw  machine  work  of  any 
kind  it  will  pay  you  to  investigate  this  line  of 

idjustabfe  Self-Opening  Screw  Cutting  Die  Heads, 
Adjustable  Collapsing   Taps,  and 

Adjustable  Hollow  HHilling  Tools, 

nmnutmclvwcd  b/  th« 

EOMETRIC  DRILL  CO., 

Westville,  Conn.,  U.  S.  A. 


OESCftfPTlVE 
m  ITER  OH  DEtlAMO. 


We 
Make 


COMPLETE  GASOLINE  And 
ELECTRIC  VEHICLES 


sr.  LOUIS  AuioiBODlie  and  Supply  co. 

23d  and  &t.  Charles  St»,,  »T.  LOUIS,  ^0. 


Change  of  Speed 
by  Brakes. 

No  Gears  Running  i 
at  Normat  Speed. 

Strong.  i 

Efficient         S 

TTttf  niiTT  TT  M  n-  -II  Wio  Jl 


Ko.   I:   4  to   5   H.  P..   BtaDdard  iengths  of  abafta    IB/,   Inch  and  17*^   inch;    weight,   37  lbs, 
Ko.  3:    7    to   S   H.  P.,    Htandard    Uugthe  of  shnftB,    IGjJI    Inch   and   19/,  inch;    weight,   45   IbB. 

'T'HE  shart  la  oantlnuoas,  and  may  be  driven  direct  from  the  motor  fth&ft,  or  UA^d  aa  an 
^  Ict^rni^Iatfi'  Tb0  lefT>haud  brak^  operatea  the  reverse,  whlcb  Is  &t  alow  epeed.  The  brake 
naxt  to  It  operateB  tbe  slow  apped  abend.  Tbo  sprocket  wheel  drives  tha  axle.  The  friction 
clutch  at  tbe  right  locks  the  whole  B^ratem  and  drtvee  It  at  the  speed  of  tbe  shaft.  A  apur 
gear  hqil;    be  ueed  tnatead  of  sprocket  If  desired.     Lubrication  by  oiler  on  the  end  of  the  shaft. 

THE  UPTON  MACHINE  CO.,  17  State  St.,  New  York 

Works  at  BEVCKLY,  MASS. 


Tb^fAplMC* KTC  Drop  Totgta  at  ti«ic  loft  ■WaI  and  ue 

KU[UblB  f m-  iMrr!a«iai  wolRlilcir  friim  AUO  t«  l^*}  pDiuui.  _ 

Trent  Jul*  Hud  Ik  do«l|rDed  fgr  J.H  ^*^^  IDti^lDC.     W«  TUOSY  AXLI  ZND, 

™    ■....-    i-    —      ...  l-«    HIES, 

UNcauALCo  rAciLiTict  ron 


i 


DROP  FORGING  i  ALUMINUM  CASES 


SEND   US  YOUR 

SPECIFICATIONS 

They  will  receive  prompt  and 
oareful  attention. 


MUD. 


Dust  and 


Will  SDOn  ruin  g-cars  and  otiicr  niDnlng 
parts.     Protect  ihem  with 


We  itiAke  them  in  large  quantities.  WrjtC 
-US.     All  kinds  of  Aluminum  Work,     . 

_  THE  HILL,  WHITHEY  i  WOOD  CD.,  'l-Vfsr  S.-:!'  ^ 


A  Cumpact,  Rell-coDtnlnedt  poal- 
titre  cinteb  coupUoff. 


>'d  aiTljutitiDent  of  [lart*,  h\tsb.  pfll- 

cl{-[ic7.  oLIjcbt  wear.  'PnaftaQil 

certalntj  of  or'^fAtlon, 

great  adnpt'iibllltjF, 

llffht  weight. 

rr^  THE  CUNNINfiHAM  ENfilNEEKINfi  CO. 

Office,  626  Tremonf  Building,  BOSTON,  MASS. 


HAND  AND  POWER  PUMPS  ''^:i'"'^ 

and  Usken 
of  Automomes  and  Pneumatic  Tired  Wagoni.    ,     .     .     *    *    * 

GLEASON-PETERS  AIR  PUMP  CO, 

MANUfAOTURERS, 
20  WEST  HOUSTON  STREET,  NEW  YORK.  U.  S.  A. 


'  r>,  luoo 


THE     HORSELESS     AGE 
BUY   OF   THE   MANUFACTURER. 

MOTOR  VEHICLE  BODIES 

AUTOMOBILE  frame  fittings  for  medium-size  and  heavy  delivery  wag&ns,  rough  or 
machined,  most  practical  and  durable  style  running  part  yet  produced.  Can  furnish 
gear  complete  with  wheels,  steering  device,  differential  and  springs,  ready  for  body  and  power. 
Also  bodies  either  in  the  white  or  finished.     Best  quality. 

Can  make  immediate  deliveries.     Look  out  for  future  announcements. 

THE  CONRAD  MOTOR  CARRIAGE  CO..  '^B™d.«?'s7i\."';''   Buffalo,  N.  Y. 


acts  About  Storage  Batteries. 

By  Isaiah  L.  Roberts, 

OTHER  INFORMATION  ON  THIS  SUBJECT  BY 
WELL-KNOWN  EXPERTS  CONTAINED  IN  OUR 

STORAGE    BATTERY    NUMBER,      issue   of  September   27th. 

^^^  PRICE.   fO  CENTS.  STAMPS  OR   COIN. 

■MOTOR   WHEELS. 


STEERING 
DEVICE 


WITH 


BALL 
BEARINGS. 


•sf-^ 


s    f 


RIM  S,   Crescent  Shapeand  Flat  Base 


FLARINC   EDGES    IF    DESIRED. 


WESTON-IVIOTT   CO.,   Utica,  N.  Y. 
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BLILT    rOR    BIJ»INC»».    J 

Our  Cla»»   B  Carriage  BoiVer   and   Cla»»  B   No.   3  Steam  Carriage  Engine^ 


The  Boiler 


l6    Of   etoel  with   copper  are 
tulma.     All  rivet  holes  drilled 

in  poBltion.     Heating   surrace, 

4fl  Bi|uarii  Teot.  Working  prefsure,  150  lbs. 
Diameter,  15  lEches.  Height,  l'.t  incbpfj  fi-om  botloai 
of  burDer  to  top  of  hood.  Weight  complete,  330 
lbs.  BcgtofmaterialaadivorltmaiasUp throughout- 


The  Engine 


Ib  2}.;  inch  bore  hj  SJ^  inch 

stroke.     Oytindersj  qosI  Iron. 

FraoiiDg,    steel    und  bronze. 

Crank  shaft,  coniioetlng  rods,  etc.,  steel.    Cross- 

hniAd  and  All  hearitiga  phosphor  bronze.    Stepbrn' 

ma  link  motion,    Weight,  40  lb». 

An  outfit  that  will  run  and  keep  oa  ninnlDg* 

Price  of  Boiler,  $165.00  net. 

Price  of  Bneinecomplcte*  $160.00  net. 

Boih  f.  0.  b.  Boston. 

AlwBjB  iu  procesa  of  construoMoD,  and  a  few  In  slock 
for  immodinte  delivery. 


EDWARD  S.  CLARK,  '"„'^I^g„,.^'-  BOSTON.  MASS. 

EXPLOSIVE  MOTOR  NUMBER 


January   17th,  1900. 

LEADING    ARTICLES  .... 

The  Hydrocarbon  Engine  as  a  Source  of  Energy,  by  Elwood  Havnel. 

General  Deductions,  by  Henry  W.  Struss. 

The  Gasoline  Engine  Indicator  Diagram,  by  E.  C.  Oliver. 

Vaporizers  and  Carbureters,  by  Herhert  L.  Towle. 

Ignition  and  Ignition  Troubles,  by  P.  M.  Heldt. 

Coils  and  Sparks,  by  E.  J,  Stoddard. 

The  Vibration  of  Explosive  Motors,  by  Herbert  L.  Towle. 

Gasoline  and  Gasoline  Mixtures,  by  E.  J.  Stoddard. 

Multi-Cylinder  Engines,  by  P.  M.  Heldt. 

Gasoline  Vaporizers  and  Carbureters,  by  Henry  W.  Stross. 

Balancing  a  Motor  Carriage,  by  E.  C.  Oliver, 

Explosive  Motor  Data,  by  R  I.  Clegg. 

An  Explosive  Motor  in  Detail,  by  R.  1.  Clegg. 

72  pp*     PRICE,    lO  CENTSr  Stamps  or  Coin. 

SUBSCRIBE  FROM  JANUARY  1st,  AND  YOU  WILL  GET  THIS    NUMBER    $2.00  A  YEAR. 


The  Horseless  Age, 

160  Nassau  St..   New  York. 


dlwr  li,  IDd 


THE     HORSELESS     AGE 


BALDWIN  DETACriABLE  ALTOMOBILE  CHAINS 

both  block  and  toUct,  in  all  sizc^     Our  new  patented 
roller  chain  especially  adapted  for  Motor  Vehicles- 
c=:.—'r^r'T=:^^mu-^'-m    ^c  can  (urnish  you  sprockets^  on  order,  to  suit  these 
'  v:,  J^^^^^Bf      I    chains.     Let  us  quote  you^     Send  for  catalogue. 

K.  FRANKLIN  PETERSON,  SaJea  AgenI 
y^;^— *^"^  "     ^  J65  Lake  Slf«t  J«J«JtJ«Jt  CHICAGO,  ILL. 

^BALDWIN  CYCLE  CHAIN  CO*,  Worcester*  Hass.,  iJ*».4. 


IFOSTER'S  PATENT 
REVERSIBLE  SCREW 
PROPELLER. 

TTAS  Balanced  Ball  Thrust,  Perfectly 
^  -l  Noiseless,  No  Cog  Wheels  to 
rattle  and  break.  Stronger  than  a 
Solid  PropeUerj  and  gives  better  re- 
suits.  In  use  by  up  to  date  Gas  Kngine 
Builders.  Catalogue  and  Order 
Blanks  on  Application. 


For  Tacbis,  Launches  and  Budness  Boats. 


THE  ONLY  flELIABLE    ,    , 
REVERSIBLE  PROPELLER. 


CHAS.  W.  FOSTER, 


Inventor  and  Builder, 
NEW  HAVEN.  -  -  ™  - 


CONN. 


'JH  Inch  Wlieels.  FroTit  and  Back ,  Tlicr^by  .Making  Tirrs  tnterchAngeablf. 

Ball  Bearing  Steering  Gear 

30  Tooth  Sprocket  on  Differential 
Gear 

LARGE  PLANT  PROMPT  SHIPnENT5 

AUTOMATIC  MAChlNERV       LOW  PRICES 


Writ*  iM  at  on<s*  for  Pricea. 


Penna.  Automobile  &  Gear  Co., 

READING.  PENNA. 


Baldwin  (sicam)Autoinot)ile$ 


Engine 

Of  spKlal  de- 
slgii  and  vsry 
powerful. 

Bfilrling>large 
and  Strang. 

By  dgr  new 
method  til  re- 
vFisIng  we  ^ave 
II  tFsrInjfs. 


Boiler 

Heavy  Stetl 
Shell. 
Each  boiler  test- 
ed ti]  looo  lbs 
cold  wat#r  pres- 
aure.  and  as  th& 
nv*raE«  nannlnji 
pressure  li  160 
Ihi.,  the  room  for 
safety  Is  ample. 


Burner 

Kewpflte'ntedtn- 
de^lrucllble  bur- 
ner, wlih  reirov- 
Dble  tipi 

Governed  by 
pressure  In  Ihe 
boiler. 


Water 


Glass 


The  only  un- 
breakuble  water 
I^ASS  on  the 
market. 

Our  guarnntee 
leavers  against 
br«dkaEefor  one 
year. 


Send  lot  A 
Catalogue 


BALDWIN    AUTOMOBILE    MFG.    CO., 

CONNELLSVILLE,  PA 


^JI"HE  carriage  illoi- 
vJ    tratedhcrcisone 

that  will  satisfy  the 
most  critical,  for  in  it 
is  combined  the  finest 
carriage  work  and 
the  best  machinist 
skill  and  workman- 
shipr  and  it  is  the 
most  practical  and 
satisfactory  pleasure 
carriage  one  can  have. 


No.  117  Lincoln  Street,  Boston,  Ma$s 
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"TTiey  cAtt  Roll  "Best 


Goodyear 
Tires. 


You   don't  know   the  Satisfaction   Good  Tires 

give  unless  you're  using  GOODYEAR-  ^ 


The  Goodyear  Tire  and  Rubber  Co. 

AICRON,  0.p  U.  S.  A. 
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poEtit  ot  Importance  \s  tbat  tbe  number  of  parte  by  wtilcli  tbe 
prtsaurf;  of  the  hand  \b  transmitted  froai  the  handle  bar  ur 
haad-wheel  to  the  wheels  be  the  least  possible,  bf^caitae  tbe 
Bfoaller  the  number  ul  parte,  tbe  leas  the  prubablUtj  of  a 
deraug^tnent  In  the  whole.  ?io  eonnectlons  should  bo  UWd 
wliich  ure  not  absolutely  reliable  under  the  trying  conditlona 
ol  road  Berrice.  Thfis^  for  hiBtaute,  taper  pins,  depending'  for 
tbeir  bold  upon  the  friction  between  them  and  tbe  parte  tbe^ 
tonnect,  are  entirely  ouc  of  place  oq  the  Btetrltijs  mecbanlem  of 
automobiles.  Screw  connections,  wherever  used*  should  be 
mude  posliiTe,  preterablj  by  tbe  employment  of  split  pins, 

Tbeuee  ot  Irraveralbleflteerioggearsls,  of  course,  notesaential 
to  BBtety  at  ordinary  speeds,  whDe  It  Is  cousldered  so  for  rac- 
ing vehicles.  However,  the  smaller  tbe  lever  arm,  through 
which  the  wheels  re-act  on  the  steering  handle,  the  leee  are  tbe 
straine  oo  tbe  Intermediate  patta,  ajid  the  leas  the  cbauresof 
anything  glvlbg  out. 


Eutereil  nt  tbe  New  York  poet  ofBce  ike  Bptfond-cliiMii  matter. 


On  account  of  (Ae  excessive  dfffcounts  cbaj'sed  by  New  York 
banks  on  BinaiU  checks  uatlet  tbelr  imn-  rule,  sabscrlhem  are 
T^aesifitS  tn  remit  by  Post  Oifflee  or  Elspreas  money  order  or 
j\r.  r.  ctniit. 


DEATH  AND  DISASTER  IN  WEAK   STEERING 
GEAR. 

The  two  accldeate,  of  whlcb  an  secoubt  Is  given  In  another 
eolumn,  tr.g*^ther  with  tbe  recent  lata]  accident  In  England,  In 
whlcb  a  motor  earrlage  turned  a  Bumerftimlt.  owing  to  a  pin 
having  dropped  out  of  eome  part  of  tbe  s.teerlug  mecbatilam, 
clearly  show  to  what  extent  the  e^afety  of  an  automobile 
depends  upon  a  properly  constructed  and  rellabte  steering 
gear.  Tbe  Importance  of  an  abnolutoly  trustworthy  srear  Is, 
of  couree,  the  greater,  the  bigher  tbe  speetl  of  which  the  veblele 
|0  capable,  but  even  at  what  would  ordinarily  be  considered 
medium  a^ieeds,  from  13  to  ir>  nuDee  an  hour,  It  Ib  essential  to 
the  safety  of  the  paBseogers  that  Bucb  a  thing  ae  breakage  or 
disconnection  of  any  part  ot  Ibe  steering  mechanism  should  be 
a  practical  impoBslblUty. 

There  are  very  severe  strains  on  all  the  parts  of  the  ateerlng 
mecbanlBni,  when  tbe  vehicle  Is  ruoulng  over  rough  roads,  and 
a  liberal  factor  ol  safety  ehould,  therefore,  be  allowed  In  the 
design  of  the  connectlug  roda  and  links  of  the  gear.    Another 


THE  AUTOnOBlLE  CLUB'S  SHOW. 

Prospects  for  the  complete  aaccesfl  ot  the  trade  show  which 
Is  to  be  held  in  MadiBOti  Square  Garden.  New  York,  In  Novem- 
ber,  are  moet  flattering.  Nearly  all  the  available  space,  even 
to  tbe  restaurant  and  tbe  bo^ea,  never  before  so  utilised  at 
exblbltlone,  haB  been  allotted,  and  appIicatloiiB  for  space  are 
still  coming  in,  ,Wltli  all  Its  Bpaciouaness  tbe  great  amphi- 
theatre will  not  be  big  enough  to  sccommodute  tbe  Infant 
Industry. 

At  this  psrtlculflT  pertodln  trade  developmeut.  a  thoronghly 
representative  exhibition,  conducted  on  tbe  Ijroad  conservative 
lines  laid  dow  n  by  the  club's  committee,  will  do  much  to  purge 
and  etrengtben  tbe  Industry.  It  is  of  tbe  utmost  Importauce, 
therefore,  that  all  maktre  of  veblclea  and  parts  should  partici- 
pate. Tlie  few  who  have  neglected  to  secure  space  should  lose 
no  time  wldle  there  Is  a  nook  or  a  comer  left. 


PREJUDICE  ON  THE  WANE  IN   THE    RURAL 
DISTRICTS. 

It  ie  gratifying  to  learn  that  tbe  larmers  in  many  sections  of 
the  country  are  taking  a  very  eenalble  attitude  toward  tbe 
automobile.  Recognizing  It  asi  the  Inevitable,  soon  to  be  as 
common  on  our  roads  aa  the  horee  vehicle,  they  are  Improv- 
ing every  opportualty  to  accustom  their  borses  to  It.    Two 
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gentlemen,  who  toured  tbrougb  Vermont  recently  In  an  auto- 
mobile, report  tbftt  the  raroiere  they  met  out  driving  en  route 
asked  them  to  etop  the  automobile  aort  give  their  horAee  a 
chance  to  approach  the  maclilDe  and  «o  overconie  their  fears. 
ThiB  Is  a  very  hopeful  elj^n,  and  proves  that  more  than  half  the 
battle  tor  the  automobile  In.  the  rural  dIatrictB  1b  already  woo. 
Prejudice  haa  waned ;  the  rlfsbC  of  the  aew  vehicle  to  the  road 
iB  now  generally  adniUted. 


RETAILERS*  POLtCV. 

One  of  our  esteemed  aubBcrlberd,  who  la  th«  proprietor  of  a 
HouriehiUg  retail  abtoinaliUe  bUalAeea  In  Central  New  York, 
writing  ol  huislnees  proepecta  and  metbodH,  condenina  the  cus- 
tom prevalent  Id  the  bicyde  and  other  tradee,  o(  taking  old 
machlnoB  la  part  payment  for  new  modela,  and  exproBsefl  the 
hope  that  thia  evil  will  not  take  root  In  the  automobile  UubI- 
nesB.  The  aubject  of  the  retailors'  polky  baa  ab  yet  received 
jlttle  atteatlob,  becauae  of  the  Dewneae  uf  the  Industry,  but  it 
would  seeui  that  the  excelleuce  of  the  demand  and  the  subfltan- 
tlal  character  ol  the  buainesH  render  Imitation  of  the  loose 
methods  of  other  aud  older  trades  worse  than  tolly.  Over- 
anxiety  to  sell  Tehlclee  may  lead  the  dealer  Into  mletakes- 
whlch,  wblle  Increaslug  hla  salea^  will  decloiate  hie  proflta 
and  add  to  hiaexpenaei.  It  Is  better  to  do  aaraaller  buslnea*  un 
uniform  and  correct  principles  than  to  aaerlfice  proflta  and 
prloclple  Id  the  effort  to  mgnopollee  the  automobile  buslneaa  of 
one'e  town. 


CHARGINQ    AUTOMOBILE   BATTERIES   FROM 
SERIES  ARC  CIRCUITS, 

lu  the  operation  ol  private  electric  vehicles,  occaelouB  ariee 
where  It  Is  dcBErable  to  charge  the  batterlea  from  aerlee  arc 
circuits. 

There  are  uo  special  dlfficultlee  connected  wEth  the  charging 
ol  Btora^  batterlee  from  arc  circultB;  on  the  contrary,  the 
automatic  regulation  of  the  current  Id  such  circuits  jjermlta  o' 
completelv  charging  nn  ordinary  automobile  battery  without 
giving  It  any  atteptloH  wbateoever.  A  number  oF  Bj>eclal  pre- 
cautions muet^  howe¥er,be  ohaerved  In  making  the  connec- 
tions to  the  circuit,  and  when  awltehing  the  battery  out. 

The  majority  of  aerlea  ore  iseiicratDrfl  are  eerlee  wound 
maclilaee,  a  type  which  otherwise  le  not  ueed  for  charging  pur 
poBCB.  When  a  battery  Is  canuected  Jo  the  circuit  of  auch  a 
machine,  while  It  Is  at  rest  It  w]ll  be  found  on  starting  up  the 
dynamo,  that  Ita  polarity  la  reversed,  and  that  the  current  te 
flowing  through  the  battery  In  the  wrong  dirwtion.  We  sup- 
pose here  that  the  battery  was  connected  to  the  generator  In 
each  a  manner  that  the  current  would  have  pasned  It  In  the 
right  direction  had  there  not  been  a  reversal  of  polarity.  The 
only  way  of  connecting  a  storage  battery  to  an  arc  circuit, 
aud  ohtalnEug  a  current  through  It  In  the  right  dlreclion,  la  to 
connect  It  when  the  machine  te  ruDaing,and  producing  a  higher 
electromotive  force  than  that  of  the  battery. 

The  two  termtnala  of  the  battery  are  connected  to  polnta  on 
the  are  circuit,  cloee  together, and  after  these  connettlonH  have 


been  made,  the  arc  circuit  le  Interrupted,  the  two  operations 
folio  wing  each  other  as  ckiee  aa  poBBihle.  The  connectlona'and 
the  Interruption  of  the  arc  circuit  have  to  be  effected  by 
ewltcbeH^  an  onlluary  double-pule  switch  and  an  arc  Hwltrh 
Bervlng  the  purpose  well.  The  levers  of  thwe  two  flwllehee 
can  be  mechnnically  connected^  eo  that  their  operation  must 
be  slmnltaneouB,  or  they  may  even  be  built  at  one  apparatus, 
but  there  are  no  such  devices  on  the  market  at  present.  For 
ordinary  purpoeefl  one  of  each  of  the  above-mentioned  loHtru- 
meutB  will  eufllce,  aa  by  placing  them  side  by  side,  one  can  be 
operated  by  each  hand-  IncidentaUy  it  maybe  mentioned  that 
the  series  arc  c!rcnita>  here  referred  to,  all  carry  a  dangerous 
vultaj^e,  and  that  motor  vehicle  owners  desiring  to  charge 
batteries  from  such  circuits  would  do  well  to  leave  the  work  of 
connecting,  «!tc.,  to  the  atteudaata  ol  the  station. 
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OUR  SPECIAL  NOTICE   DEPARTMENT. 

In  ita  particular  line  of  bringing  together  partlea  who  bftTfl  \ 
small  wan  ta  to  satiafy  the  Bpeclial  Xotlce  department  of  Taa  ' 
QoRBELEBH  A.0E  Is  doing  a  good  work.    Any  who  have  second- ' 
hand  carriages  to  sell  or  exchange,  factorloH  to  sell  or  rent,  or 
those  who  wlah  to  be  brought  lu  touch  with  engineers  or  spe- 
clallQtH.  to  any  branch  of  thla  new   Industry,  are  advised   to 
make  use  of  thiB  department.    No  belter  evidence  of  the  clwn- 
latlon  and  general  standing  of  a  trade  Journnl  could  be  eslced 
than  the  results  obtained  from  this  class  of  advertisement  a. 

Our  Special  Notices  produce  results,  showing  that  they  are 
read  as  carefully  and  regularly  aS  other  pOrtlona  of  the  Jour- 
nal.   Try  tt  and  you  wUl  find  that  we  reach  far  and  wide. 


MOTOR  AGRICULTURAL  MACHINERY. 

Not  the  least  Interesting  of  the  American  exhlbtts  at  th* 
Paris  Exposition  was  the  motor  mower  shown  by  the  Deerlng 
Hnrveater  Co,,  o(  Chicago,  III.  This  forerunner  in  agrlcultoral 
Improvement,  we  are  Informed,  haa  been  Ihoronghly  tested  by 
the  manuracturera  In  the  roughest  kind  of  aervlce,  and  ha* 
acquitted  ItaeK  well.  All  that  in  required  to  makesuch  machine* 
commercial  apparently  Is  a  further  popuiarlxatlon  of  tb# 
petroleum  motor,  which  Is  employed  to  propel  them.  At  the 
present  rate  ol  growth  of  intercet  and  knowledge,  the  petro- 
leum motor  mower  Bhuuld  he  a.  saleable  article  In  a  very  few 
years,  Makera  of  agricultural  machinery  who  have  had  fulfl' 
clent  [oreelght  to  realise  the  great  chouge  which  Is  coming,  and 
have  paaaed  through  the  necesBary  experimental  Stugea,  will 
surely  reap  the  fruits  of  their  enterprise. 


Hla  Royal  Highness,  the  Prince  of  WaJea,  has  at  fast  been 
seen  to  rldo  in  a  motor  carringe,  and  the  only  straw  that  lay 
In  the  way  of  a  complete  rominest  for  the  new  vehicle  among 
England's  tashloQable  set  has  apparently  been  i«iboTed. 
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Any  of  our  subscribers  who  are  witling  to  solicit  sub>cription» 
far  The  Horseless  Aoe  from  iheii  Icllow  towrsmen  arc  re- 
quested la  communicate  with  the  Editor,  as  we  are  desirous  9J 
ealering  into  business  relations  with  such  parties. 
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AUTOMOBILISM   AT    THE    PARIS    EXPOSITION, 

Takt  VI. 
By  P.M.  Heldt. 

In  Fig.  1  la  flhoTTO  aa  electric  automobile  exhlWterl  In  the 
Austrian  sMtlon  in  the  TrniifiportAtlon  BitllillnB  at  the 
Champ  de  Mant.  Thft  vehicle  la  exhibited  by  Jftcob  Lob OCT  A 
Ole.,  a  firm  of  carriage  builders  of  Vienna,  but  the  electrical 
parts  wetv  coQ6tnict«l  by  tbe  Verelnlgte  ElektrizltaetH 
GeselUchait  of  the  same  place.  The  ijeculiarlty  of  Ite  vehicle 
resides  In  the  motora,  which  an?  placed  In  the  bube  of  the 
gtwiing:  whwlB,  and  are  or  an  extraufdinai-y  elow  speed. 

Tbe  armature  of  the  mntorH  \n  faBteneO  to  the  hub  of  the 
wbeeit  and  the  Htationary  Held  ie  fastened  to  the  a^tle.  The 
Mpeed  of  rotation  of  the  wheelB  Is,  therefore,  the  same  as  tbe 
speed  of  the  motor,  and  attains  In  the  type  llhiBtrated  150 
revolntioQB  per  mtniite.  Id  order  to  keep  down  the  width  of 
the  motor,  the  comniutator  l8  placed  Inside  the  iirmature,  so 
that  the  width  of  the  armature  witidlUK  coQatEtutee  tbe  trhole 
width  of  the  motor. 

The  motora  hare  each  2V^  h.  p.  normal  capacity,  but  it  U 
claimed  that  they  will  work  up  to  7  h.p.  lor  short,  pertods. 
The  battery  contalHe  44  cella.  and  may  be  charioced  directly 
from  any  ll(>-Tolt  circuit.  The  company  also  builde  larger 
Teblcles.  on  whieh  two  n  h.  p.  motors  are  uaed.  The  latter 
are  buUt  tor  20U  volts,  and  the  batteries  requtre  to  be  charj^ed 


from  correepondlnjf  circuits.  The  wheels  are  tired  with  pneu- 
matics, and  the  vehicle  has  a  trim  and  mechanical  appearance. 

In  the  backftround  of  the  photograph  is  deeu  an  historical 
gasoline  vehicle,  built  by  a  Vienna  man  In  197.">,  Tbe  vehicle 
has  a  turulng  fore-carriiige  eteeritiK  gear,  a  single  cylinder 
engine,  a  Mingle  ci]>eed-belt  traaamisBlon  from  engine  shaft  to 
dH!<riD^axle,  no  dlffercuttal,  and  Is  a  model  of  simplicity  la 
every  respect. 

There  are  a  number  of  historical  machltiea  to  be  seen  la 
various  sectlotia  of  the  automobile  exhibit.  In  the  German 
section,  at  Vlncennw,  Is  shown  the  flrwt  Benx  gasoWne  tricycle, 
with  A  Bldgie cylinder  eositie,  the  shaft  of  which  Is  placed  ver- 
tically, an  arrangement  which  was  probably  adopted  to  make 
room  for  the  large  Bywheel  with  which  tbe  euglue  Is  provided. 

In  tbe  French  section  at  the  Champ  de  Mara  there  are  a  num- 
ber of  blstoricFLl  vehicles, exhibited  by  the  MuB^  Centeunale  den 
Voyages  et  du  Tourisme,  including  a  Bollfie  eteam  'bua  ol  1873 
□  nd  asteam  tricycle  built  by  RogerI-.'atjbed:e  MontaisInlSSB; 
atftn  a  De  Dion  steam  tricycle  of  1885,  a  steam  'hue  of  Amed^ 
BoII4e  oi  181^5,  and  tbe  first  De  Dion  gasoline  tricycle.  The 
aLrcnoled  motor  of  tlie  latter  looka  rather  Inslgalflcant  when 
compared  with  the  motors  with  which  tbe  De  Dion  tricycles 
aree^gulpped  to-day. 

Two  of  the  mo8t  prolific  B'rencli  writers  on  automobiUem 
and  alllwl  tiul)}«ti*,  M.  Baudry  de  Saunler.  editor  of  La, 
France  Automolitle,  and  auihor  of  "A  Theoretical  and  Prac- 
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tlcal  Tr?AtiB»!i  an  Automoljties,"  iintl  M.  IvOuIh  I,rhi.'kfrt>  C^Utiir 
of  Le  Cliaaffeur,  and  author  or  a  vnlame  on  iiutomabllcfl, 
baTeculleotloDfl  of  tbefr  boucicl  wnrkH  dd  eibibition. 

In  addition  to  «omg)lete  vebkleti,  tb«re  are  ^hown  ftt  tlid 
ExpoHlUoii  many  Oeittil  porta  of  autoniohlJeij  and  automobile 
motor*!.  Some  of  the  more  Doteworthy  of  tliese  will  be  briefly 
dwcrtb«d. 

One  of  the  anreltles  In  the  BeetEon  o(  light  motors  la  the 
Ravei  lnlen«iTe  Motor, whlcli  Iiob  alr^a4lyliwn  partlj- (Jewrlbed 
In  The  IiaBB£i.EB«  Aue.  At  the  (^mmp  de  Mn.rB  thlu  motor  ]h 
shown,  fastened  down  to  aq  Iron  support,  and  at  Vlnceniiee  It 
Ih  sliovvn  lu  place  on  A  vehicle  IraRie. 

TheenRlne  has  two  c.\UncJers  nml  four  jilBtonH,  and  Is,  tliere- 
fore,  of  thehalancetl  type.  The  crank  le  located  centrally  below 
the  cyllndot-B.  Tlie  cylinders  are  cloeod  nn  b«itli  cihIb,  and  the' 
Sfmces  between  the  pl&tuuH  and  Cylinder  heads  lorm  punip 
chambers,  while  the  npnce  between  the  two  pistons  forms  the 
exploelnii  chamber.  While  the  pletona  are  InovlnK'  t-owardfl 
the  center  of  the  cylinders,  nlr,  or  ratter  exploalT'e  mJitiire,  la 
drftwn  Into  all  four  pamp  chambers^  and  ditriPK  the  next  or 
outward  stroke  this  mixture  la  forced  Into  one  of  the  cylinders. 
As  the  total  diaplacetneiit  of  tlie  pletoiiH  in  the  pump  chanibera 
la  double  the  dlBplilcomeiit  Ol  the  piatana  In  the  cylinder,  and  as 
there  is  practically  nu  dearftnce  In  the  pump  ehamberi!,  the 
preaeure  lb  the  cjliiifier  al  the  end  of  the  fluctl(»ti  strokt  will  be 
about  twice  the  ntmoapherlc  preeaurc;  that  1b  to  say,  the 
charK^  admitted  Ih  double  what  It  would  be  in  an  engine  of  the 
ordinary  four-cycle  type,  with  the  same  cylinder  dlmenalonB. 

The  end  ui  the  piston  rod  Forme  a  elide,  worklnj^  In  a  slot  la 
ooearmo;  a  donbliNnrmed  lever,  the  other  arm  ol  whltb  ie 
Jolneil  to  the  crank  by  meana  of  a  cniineetJon  rod.  The  dovible- 
armed  lever  rocke:  on  a  »it(iTt,  which  la  supported  by  a  bracket 
on  the  cyllndrr.  OwlOK  to  the  balancer]  motfoit  of  the  pletona, 
and  a  Itirgo  Hjwheel,  the  eaKlae  operates  very  smoothly,  but 
one  would  be  led  to  believe,  Iroia  theoretical  conaldertttlonti, 
that  tb&  charge  belnj;  double,  the  cylinder  pressure  at  tlie 
moment  the  exhauat  valve  opena  would  be  about  double  what 
it  is  ordiuarlly.  and  that,  OB  a  result,  tbe  dlBlcultles  of  muffling 
the  exhaust  would  be  greatly  augmented.  The  en^ne  at  the 
Champ  dc  Mars,  the  only  one  which  the  writer  hai)  seen  hi 
operation,  having  the  exhaust  gaece  led  away  by  pipes,  It  was 
Impuflslble  to  tell  to  what  extent  this  difBculty  does  exist. 

Arnot  &  Marot>  of  Parin,  exhibit  n  rotary  engine,  which  can 
be  run  by  steam,  com  pressed  air,  ^OA,  ga8olltie,etc.  The  engine 
hna  four  cylinder*,  and  when  wurklns  with  eteam  or  com- 
preHsed  eir  there  are  claimed  to  be  H  Impulses  per  revolution, 
while  wHh  jiraBoliiie  there  are  4  Impulses.  The  two  engines 
shown  are  both  constructed  as  explosive  engineB,  having 
flanges  on  the  cylindera  for  atr  cooling  and  ignition  ptuge  of 
the  jump-spark  variety.  The  engines  have  no  flywheel,  and 
are  claimed  to  be  entirely  vibratiunleBs.  The  writer  hopes  to 
bfi  able  to  give  a  detailed  description  o!  thla  engine  later  oti. 

Besides  the  WocliiS  ik  Kri^er  extensible  pulleys,  recently 
deacrlbeil  In  THE  HaasELEas  AriE,  there  la  exhibited  another 
syHteoi  or  extensible  pnileya  by  M.  R.  De  Montals,  ol  Beauvolr 
(Eureet  Loire).  The  hubs  o(  the  pulleyM  are  in  two  parte,  and 
by  approaching  or  withdrawing  these  two  parts  from  each 
other,  the  diameter  of  the  wheela  \b  Increased  and  decreased 
reBi>ectively.  The  two  liob  parts  o(  one  o(  the  pulleys  are 
wffulatcd  by  turning  a  shaft  with  a  right  and  left  thread,  the 
Baiuea«  U0ed  with  the  R««vefl  epecd-changlDg  device  made  In 
America-  The  diameter  o(  the  other  pulley  ia  varlod  auto- 
matically by  the  tension  of  the  belt,  and  by  springs.  The 
sprtngfl  on  the  shaft  tend  to  Increase  the  dlametjerof  the  [luUey, 
which  latter  is  limited  by  the  lenj^h  of  the  belt.  Hatber  ex- 
travagant claims  ore  mode  lor  the  traonm(ttSug  capacity  ot 
thlN  device,  but,  perhaps,  the  rating  le  lu  line  with  that  used  for 
gasoline  engines  In  France,  in  which  case  there  is  no  ground 
lor  crltlclHm. 

The  tire  riuestlon  also  has  received  Jta  share  ol  attentloD, 
there  l>e]iig  two  forms  of  lroa-Qrmorc<d  rubber  tires  on  exhlbl 


tlon.  One  of  the»c  Ls  a  poeumatlc,  and  Is  c-alled  by  its  tnotiufac- 
turer  "  H^l^e,"  It  Is  a  double  tubf^  tire  to  the  outer  tube  c. 
of  which  Is  cemented  a  sort  of  shield  c  r.  This  uhleEd  has  a  flat 
substance  on  Its  outside,  to  which  la  fastened  a  belt  c  d>  To 
this  belt  nre  riveted  the  metiil  wctions.  whli^h  lorra  the  tuaia 
protection  ot  the  tire.  This  construction  doea  awaj  entirely 
with  puncturcH,  nnd  It  la  claicncd  that  the  t1re4  will  nut 
make  any  more  noise  than  the  cellar  pbeutnatlc.  Armond 
slnjirl?  tube  tJree  are  also  shown  by  the  same  firm,  while 
nuotherflrm  showe  solid  rublKT  tires  with  metallic  segment 
protection. 

A  large  nnniber  ol  the  exhibits  o(  detail  parts  relate  to 
Ignition  devices  for  gaaolitie  engines.  The  exhibits  contatn 
spiirk  plug»  for  jump-spark  Igniters,  JntemipterB,  spark  colls 
and  induction  coils,  storage  batteries  and  primary  batteries, 
the  latter  mostly  Intended  for  recharging  storage  batter}>»i. 

A  number  ot  machine  works  exhibit  steering  and  driving 
axles  for  automobiles,  hubs,  springs,  etc.  The  old-fosbloued  C 
sprlno;  is  coming  again  into  favor,  find  la  used  especially  With 
light  volturettes.  For  heavier  vebSclw  senil-elljptlc  springs 
are  generally  used. 

Another  detjiil,  which  Is  well  represented,  is  the  chala. 
Chains  were  very  generally  used  on  gasoline  automobiles  Id 
France,  and  often  even  on  elMtric  vehicles.  They  tavCf  bow- 
ever,  been  the  source  of  cooeiderable  trouble,  and  many  of  the 
lighter  vehk-Iefl  are  now  made  chalnless,  A  form  of  choEn 
whji^h,  to  th^  writer's  knowledge,  \s  not  used  in  America,  but 
quite  extensively  employed  In  Europe,  especially  on  heavier 
vehicles,  ii^  the  toothed  chato.  This  form  of  cbelu  appeatfl  to 
work  very  MUtleractorily. 

Acetylene  lamps  for  oulcroobnes  are  shown  In  great  variety, 
and  of  very  tasteful  d^lgn.  Bome  of  these  lamps,  used 
especially  for  high-speed  vehicles,  ore  very  large,  and  give  a 
very  Intense  light.  French  vfimuffeun  favor  «  liberal  use  "f 
lumps,  the  writer  having  seen  vehicles  which  were  etjulpped 
with  as  many  as  tour  lamps — one  In  front  ot  the  dash,  one  on 
each  side  ol  the  seat,  and  one  in  tbc'  rear  of  the  vehicle. 

Multiple  oilers  for  automobiles  are  exhibited  by  a  number  of 
flrma,  and  their  use  in  connection  with  heavier  vehicles  la  very 
common  In  Frauci'.  They  usually  supply  all  the  bearings  re- 
i)uirtQg  constant  oiling,  and  are  located  in  some  conspicuous 
and  easily  accessible  place — on  the  back  of  the  seat,  on  the  in- 
side of  the  dashboard,  or  on  ooe  of  the  aide  pancJH  of  the  seat. 

The  Qrm  Ol  K. Teste  Flla  makeean  exhibit  ol  signal  trumpela, 
with  rubber  bulbs,  which  are  very  much  used  on  Butomoblles 
In  Europe.  When  the  writer  Qret  had  occasion  to  notice  these 
trumpets,  while  in  Derlln  loat  winter,  he  was  favorably 
imprcflsed  with  them,  as  ihey  are  here  used  lor  antamoblles 
only, and  are,  therefore, helpful  if  one  wants  to  form  an  opinion 
of  the  extent  of  the  circulation  ol  automobiles  In  any  given 
place.  But  in  Paris  this  Impression  htm  eOtlrely  changed-  In 
the  first  place,  autumobilefi  clticulat«  here  in  such  numbers  that 
one  cannot  help  but  Beelog  them,  even  wltliout  one'e  attention 
being  called  to  them  by  the  trumpet ;  and,  besides,  the  u«e  of 
the  trumpet  Is  not  confined  to  automobHes — all  the  street  COn 
and  omnibuses,  and  a  great  many  bicycler,  carry  them  also. 
The  continual  Hound  of  the  trumpets,  which  are  usually  mueb 
larger  and  louder  than  they  need  to  be,  especially  on  bicycler, 
la  anything  but  agreeable,  and  it  Is  the  writer's  opinion  that  the 
bell  eommunly  used  Id  America  Is  a  much  preferable  algisaling 
apparatus. 

All  the  larger  automobile  manu facto rers  of  Prance  exhibit 
quite  extensively.  Our  illustration,  Fig.  3,  shows  a  view  trozn 
the  stand  of  De  Dion  £  Bouton,  and  especially  the  "chaSBls' 
of  the  light  De  Dion  vehicle  exhibited  here.  There  are  also 
shown,  at  this  stantl,  two  o(  the  Hgbt  vehicles  flulshed,  two 
motor  tricycles  and  two  motor  quadricyclea;  also  examples 
of  the  three  forms  of  gasoline  engSnen  built  by  the  firm;  air 
cooled,  wat*>r  coole*l,  and  alr-COOled  cylinder  and  water-coolsd 
head  engines.  Of  the  drat  type  It  Is  state«l  that  15,000  have 
been  sold,  while  the  number  ol  sales  of  the  last  ^°pe  amotuiis 
to  2,300. 
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or  the  lar^e  Bteam  vehicles  of  De  Dion  &  Duiiton,  oone  were 
•thown  at  the  Fair;  hut  two  of  thaie  vehicles,  a  clo&ed  orciDibufl 
and  H  larKH  ch«r-a-ban<iH,  Uestinoi]  t'lir  eervlee  In  Sfmln,  were 
ebowi)  in  oij*?riitlon  in  tlie  vkiuSty  of  the  ExpoBltion  (or  Home 
time,  A  '*TralaScotta"alBo[uriilBhtMi  i^ommuiiicatlou  between 
the  Exposltiou  jfroundH  and  variouH  parts  o(  tlie  cltj-,  the  fare 
chargBd  belug  li>  cente.  It  seemed  to  b«ve  but  little  patron- 
age, bovr^ver.  In  the  ExpoaitEon  grounds  at  Vlnuennw  the 
writer  noticetl  a  similar  service,  the  "  train"  cocBlatlng:  of  a 
tra«torHQdft  trailer,  built  by  Le  Blane.  The  tractor  ot  this 
trnJn  made  a  deatwilnj^  noinc,  and  wrb  iu  every  respect  more 
su{$geHtiv(^  of  a  tractlnu  engine  than  of  an  iiutnmobilo  an  It  Is 
qsnaUj  coficelved. 

Paofaard  &  Levaasor  alao  haya  a  very  cre<l)tablQ  exblbtt,  anjd 
BO  have  Peuifeot  Freree  and  G4H>rgcB  Richard.  Ench  of  these 
Dnii4  bnaabout  half  a  dnzeb  vehicicB  of  different  t^vp^BouHhow. 

In  comparing  the  exhibit?  ol  the  variouB  natiane,  contribut- 
ing to  the  automobile  expoKitlosi,  Frant^e,  of  courw,  mukea  the 
best  Bhowlqg,  there  beinj?  more  than  200  vehlclfif*  of  French 
mnnuCacture  on  view  in  tlie  variouH  aectlana  Id  wliich  auto- 
mobiles arecihlblited.  It  lOfty  be  of  tntereet  to  the  readers  of 
Tbb  HoKHELEBd  AciE  to  kuow  that  the  Unltwl  States  cornea 
right  after  France  in  point  of  aumlier  of  vehicles  (exhibited. 
On  the  2(>tb  of  July  there  were  3r»  vehicfe*  on  exlilbltion,  of 
which  ^H  are  electrics  and  7  eteam  Tehiclefi.  Borne  of  the 
8tandB  in  the  American  section  at  I'inceimeB  were  Htlll  empty, 
while  utbers  were  to  receive  additional  vehic)«^, 

lt3  the  German  sectiouH  there  were  at  tht?  sante  date  23 
reffular  vehicles  (nioBtly  K^asollae).  one  trieycle,  two  bicycles, 
and  one  historical  machine.  Belgium  ahowa  eii  vehicles,  and 
AuBtrla.  HtvEtxerlanii,  Italy  aod  England  each  one.  The 
Itallau  vehlclex  the  volturetto  of  Prlnettl  &  HtucchI,  already 
doBcrlbed .  atandB  In  the  Italian  section  ol  the  Cycle  BulldEn^gr  at 


VlncentiBS.aiid  the  EriKllah  vehicle,  a  three- wheeled  electric  cart, 
In  the  gallery  ol  the  KlwtJ-lcity  EuHdlng,  so  that  the  spacee 
a)lon*tHl  tn  Ents'land  and  Italy  In  the  Autoniublle  Bulidln>?  at 
VlaccQDee  do  not  as  yet  contain  any  automubUtw- 

The  eihlbitora  of  autoinobilps  la  the  0.  S.  section  are ;  "The 
Colutabia  Electric  Vehicle  Co.,"  *'The  Rlker  Electric  Vehicle 
Co.,"  "The  Cleveland  Machine  Screw  Co.,"  "The  American 
Electric  Vehicle  Co.,"  *'The  Locomobile  Co.  of  America,"  and 
"Tlie  Stanley  Manufacturing  Co," 

The  ColnmblR  Electric  Vehicle  Co.  line  eevea  electro mobSlBH 
on  Bhow  at  the  Champ  dc  Mara,  and  five  at  Vlnct'titiw.  At  the 
latter  pEacn  It  also  ehows  nne  of  Ita  llgbt  ,gaBoUne  delivery 
vehicles.  Anionjj  the  vehlclea  sbown  at  the  Champ  de  Mara 
are  an  oniotbus,  an  ambulance  and  a  delivery  vehicle.  The 
Cleveland  Machine  Screw  Co.Gxhlbttsllveof  Ita  Sperry  velJiclee^ 
which  draw  attention  on  account  ol  their  controlling  arrange- 
ment, Startlng^,  chanpin^  of  the  Bpeed,  and  Kteerlng  are  effected 
by  different  moilons  ol  the  wame  lever.  These  vehicles  are  of  a 
very  high  tlnlii!]i,  while  the  trimming  la  alfio  of  a  hij^b  nrrade. 

The  American  Electric  Vehicle  Co,  ehowa  two  of  Ite  vehielefi, 
one  phaeton  and  cob  break,  Orlglaally  boti*  of  these  vehicles 
were  located  at  the  Champ  de  Mars,  but  recently  one  of  them 
baa  be&a  remuved  tu  Vincennea. 

The  Rlker  Electric  Vi?^hEcte  Co.  Ib  represented  In  France  by  the 
Society!  Franf,al3e  dcB  Velilculca  filectrtquos,  and  this  firm  |h  In 
charge  of  the  EUkcr  exhibit  at  the  Expoaltlon.  The  ejchibit  at 
the  Cliftimp  de  MarH  coriBlBts  of  one  running  g^iar  with  motor, 
one  victoria  with  American  carrJai^  ivork,  one  victoria  with 
French  carriaj^e  work,  one  coup6,  one  brouf^bam,  and  one 
delivery  wagon.  The  Society  Framjfllse  ordinarily  receives 
from  the  Uititpd  Staten  only  the  niDulng  ^eare,  and  the  car- 
riage work  la  done  in  France. 

The  Locomobile  Co.  of  America  shows  at  the  Champ  de  Sfars 
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THE  RAOUVAL  VOITURE. 

In  The  HoRSELEsa  AoE  of  May  23  was  publlnbefl  a  email 
photanraph  of  the  Raoiival  volture,  built  by  tlie  Socl^tC"  de 
M^cAnique  Induatrlellc  d'AnxIo,  of  ADsln  Nord,  Wearelndebtied 
lo  tlie  Siotor-Car  Journal  for  the  followlBjf  jiartlcularB  re- 
garding CiheHeTebLcles.  The  motlF^  powipr  Ib  HupplLe<]  hya  two- 
cylinder  vertical  motor  ol  the  "Pygrmte"  type;  It  Ib  capable  of 
aeveloping  from  six  to  eight  h.  p.,  the  epeed  raoglog  from  650 
to  800  rerolutloue  per  minute,  the  cytluderB  being  110  mm.  En 
diameter,  by  JSO  mm.  stroke. 

The  motor  Ih  located  at  M  f  KIg.  1),  Id  the  Iroot  part  ol  the 
Irame,  with  ita  shalt  arraoged  longltudinBlly.  The  motor 
Bhaft  O  carries  the  (ly-wheel  V,  which  lorma  the  female  portion 
Of  th^chitcb,  the  male  portion  T'l  being  loose  on  the  abaft. 
Tbe  disc  L^  1b  connected  by  meana  of  the  coupling  sleeve  F  nltb 
the  variable  Gpeecl  gear  ahalt.  Tbree  for-Ai'ariil  ei>e«ds  and  a 
nveree  motion  are  provlderl.  The  Hpeed-c banging  gear  la 
enclosed  [n  tbe  case  K^  acid  compriaes  tbreeepnr-wheelB,  gearing 
Witb  corresponding  pLniuna  on  a  ahort  Intermediary  fihalt 
below  and  parallel  to  O.  The  reverse  motJon  Is  obtained  by 
m^una  at  a  lever  acUof  on  the  bevel  wheels  £,i  L^  on  the  dider- 
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Fia.  1    Plan  ur  RAouvAt.  Ca.rhj&o£. 

ential  countershaft  G,  tbe  direction  of  runolufir  of  the  car 
depending  on  which  of  theee  whirls  \b  In  i^ar  with  the  bevel 
pJnion  L  (Fig.  li).  From  this  intermediary  ahaft,  G,  the  power 
Ib  conveyed  tbrougb  duplicate  sets  ol  eprocketa  and  chains  ta 
the  rear  axle.  To  prevent  any  reveme  motion  to  that  deain-d, 
a  qorC  of  free-wh'Bel  arrangement  la  lutroduced  on  the  end  (t'^ 
Fig.  2)  of  tbe  variable-gear  shaft/ — a  flection  ol  the  clntcli 
l>elng  given  at  the  bottom  of  Fig.  2. 

Tbe  control  Icvera  Are  toeated  Close  to  the  Bteerlag  standard 
jV,  coDtrolHtig  the  vartahle  epwd  ji;c*r  ami  7.  the  reverse  mo- 
tion. The  miiture  Ib  controlled  by  a  handle, /?,  In  the  center 
ol  the  et«erlng  wheel,  connected  with  thevniveof  the  carbureter 
by  a  Bteelcable.  Steering  la  controlled  by  an  Inclined  wheel; 
It  1b  Of  the  "progreMlve"  tyike.  The  tDOvement  of  the  handle 
wheel nj  (Fig.  3)  Ih  transmitted  by  an  eccentric  pfnEoa  A,  and 
a  aectnr /i — resulting  in  a  pnjg:reBHlTe  niiKulardlHplacemeot — to 
a  BBCond  shaft  f ,  at  the  extremity  ol  whlc^b  Is  a  lever /)  the 
end  of  which  is  connected  by  an  arm  e  to  tbe  rod  b,  which  actu- 
ates the  arms  c  and  d.  By  means  of  thle  Arrangement  a  full 
'*  lock  "  le,  It  Is  stated,  obtalperl  by  the  moremeDt  of  the  haud- 
wheet  through  a  thin]  only  nf  n  revolution. 
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FiQ.  -2.    Sii:cTtnii4L  View  of  Vabiabl.!  Spicjcu  Gkab. 

The  frame  T(Fif;.  Ij  of  tbe  car  Ishallt  of  tT-sectlon,  connected 
by  five  stays  of  almilar  material;  It  Is  supported  on  the  axles 
by  means  of  plate  springs,  the  body  being  entirely  separate 
from  the  frame.  Any  type  of  two  or  four-seated  carriage,  or  a 
delivery  van,  majr  be  Qttetl  thereto.  The  road  wheels  are  of 
wood,  40  Inche*  diameter  rear,  and  31^^  Inches  front,  and  are 
shod  with  pneumatic  tires.  The  water  tank  li  located  at  the 
rear,  while  a  cooling  coll  Is  carried  in  front,  the  circulation 
b«lng  maintained  by  a  small  pump.  The  petrol  tank  la 
arranged  under  the  deat  of  the  body.  Three  hrakea  are  pro- 
vided: one  acting  on  the  hubs,  of  the  rear  wheels,  one  on  the 
differential  sbalt,  and  shoe  brakea  on  tberear  wheel  tires.  Tbe 
foot  pedal  controlling  the  bub  brakes  Is  also  so  connected  that, 
on  its  being  pressed  down,  the  Irfctlon  clutch  L'  ie  also  put  out 
of  engagement;  a  similar  arrangement  14  provided  not  only  In 
connection  with  the  pedal  which  actuates  tbe  brake  on  the  dlf- 
lerential,  butulao  In  regard  to  the  hand  lever  controlling  tha 
tire  brakes. 
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A  ^neral  view  of  the  motor  Is  given  In  Fig.  4,  while  a  8M- 
Ifoniil  view  Ih  reproduced  In  Fig.  5.  The  admission  valves  are 
located  in  the  cylinder  endei,  C  C'  while  paaaagea  b  b^  are 
formed  on  the  right-hand  side,  c^ommunlcatlng  with  the  vapor- 
izing cbnniber.  On  the  left-hand  side  aropaBsages  u  coiumuni< 
eating  with  the  exhaust  valve  E  E^.     Above  the  crank-sbsJt 
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and  driven  off  it  by  th?  spur  vrbeelH  gg^  ff*  ts  the  eam-sbaft  F, 

whlcb  lit  one  end  le  pruvlrlwl  with  a  c^titrilUj^A)  (jjovernor  H. 
In  the  niiiMle  cir  the  wbaft  ar<?  two  ciiiun,  ff^,  In  contlQuoun 
coDtact  wLtb  w1t]clL  art*  rollers  Qxe(]  ou  the  lower  CDdH  uf  the 
tillde  e  <■!.  Tlkt^ae  Hlldea,  wlikb  \)RaH  tliroiit;]!  a  ptatc^  Q,  ecrvlD^ 
ae  n  Kulde,  li&TC  il  alnt  formed  mi  tbe  fnce  aiiiJ  extending  lhp]r 
wbule  I'-ngth,  email  screwif  pftjwlnjif  throuKh  the  i^lftte  it;,  snd 
pi-oJcsriEriK  Into  tUIti  aiot.  prerfjutliig  the  rods  (rom  mming. 
Ju»t  iibuve  the  pliLt?  f?,  the  ulides  e  e'  meet  nnd  push  up  ami 
down  the  exhauBt  valve  splndleH  d  rJL  In  coutlnnal  contact 
With  the  sleeve  of  the  governor  la  n  plvi.)te<l  »rm  /i,  whlth  ut 
Its  upper  end  la  H^idly  connected  tti  a  bar  t,  ext-eudln^  aeruHR 
the  front  or  the  t'yiludew,  nnd  gTiideil  by  tim  idote  <*.  On  tliL- 
top  (it  the  latter  are  plvotifl  two  pawle  mnile  to  wofk  In  unf- 
Bon  by  means  of  the  sprlD}^  R.  Hhuidd  the  speed  ot  the  mot^Jt- 
become  excetiwlret  tl^c  governor  allowit  the  nr)n,  lUid  eouse- 
Huenllj  tlie  bar  (,  to  move  towiirdH  the  iviU     This  Piovement 
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brings  a  stop  on  the  bor  t  Id  cODtact  with  the  p«wl  S,  the  end 
of  lYblch  Is  forced  Into  a  bol«  In  th'e  end  of  th««lldp  as  eoon  ae 
the  latter  reacbea  tbe  pnwt,  ihna  preventlDg  tbe  exbaaat  valve 
Kfrom  beini?  opened.  TfaetwoHlldu  eel  do  not  toueh  tb« 
[ibwIb  St  the  i9«>me  time,  but  alternatelr,  so  that  orly  one  ei- 
llaufitvalv{^  Is  closed  nt  a  time.  Ab  aoon,  however,  aR  tbeaUde 
el  rises  to  tbe  pawl  i^,  tbe  latter  slips  under  the  action  of  the 
Hprlng  r  into  its  hole,  thiie  preventing^  the  exhaust  valve  E^ 
from  opeaEn^.  When  tbe  apeed  of  the  motor  oaee  more  reachee 
the  oot-malithe  guvernor  pertnlbi  the  eprluK  Rto  draw  back  to 
the  right  the  bar  f;  In  doing  thli*  the  stop  k^  pasbee  tbe  pawl 
n  out  o!  the  bole  In  the  end  of  tbe  slide  et,  the  pawl  /  Rt  tbe 
same  time  relenBiog  the  rod  e.  Tube  or  electric  L^ltlon  Is  em- 
ployed A6  desired;  tbe  cnrbureter  adopted  Is  of  the  wel|<kuown 
Limgueranre  type*  while  tbe  cyllndera  are,  ol  coume,  water- 
Jacketed.  Tbe  crank  and  erank-Bhaft  work  Id  a  duut-proof  oil- 
cDntalniaie  auAaa  A,  the  ende  of  which  fortn  a  l^earidg; — of 
bronze  metal — for  the  motor  shaft.  The  caetng  Is  provided 
with  detachable  covers,  to  render  tbe  piston  rods  and  cranks 
i-earli]>-  accessible. 
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THE  INTERNATIONAL  AUTOMOBILE  CONGRESS. 

REI'OltT    ON    KLKCTPJC   Y&E1JCUG8, 

Wa  ({ive  berdwltb  a.  tmnalatloD  ol  the  report  made  bj  M. 
Hoaolta Her,  secretary  ot  tbe  second  setrtlon  ol  the  CongrreoB, 
which  occupied  Itself  with  tbe  question  of  electric  vehlctM. 

Tbe  object  of  tbe  report  waa  to  point  out  In  a  eumniary,  bat 
precise,  manner  the  points,  a  diacu!Msl«n  of  which  would  be 
prodtable  to  al]^ 

ACCUmiLlTOBB. 

Tbe  arcumuliLtur  Is,  according  to  unanimous  nplntou,  the 
least  perfect  automobile  apparatus,  and — we  any  It  wltb 
regret— tbe  most  dIJflcuIt  to  Improve.  Forty  yeara  after  Itfl 
discovery  hy  CaetOn  Pla^tf.  '20  years  after  the  remarkable 
work  of  Caral  lie  Fnu  rf ,  It  has  not  beec  poeelble  to  find  a  better 
material  than  lead  to  store  electrical  eDerjfy, 

Tbe  questtoDB  on  which  a  profltabl?  dlKaBston  nilgbt  be 
held  arc  the  followLug;: 

neBi>ectiTe  advantages  and  incoaventences  of  accDtDlators 
with  "autogeneoua'MPlanlft)  aod  "  heterogeDeoua"  (Faur^J 
lormatioD.  [Electrically  formed  and  pasted  plate  batteries. 
E.  H.  AJ 

Tbe  moBt  suitable  acid  density,  and  tbe  minimum  volume  of 
add  to  obtatn  a  good  capacity  without  carrying  too  much 
liquid. 

ReB{iectlve  ndvantages  and  disadvantages  of  heavy,  durable 
batteries  and  tight  batteries  with  rapid  deterioration. 

Forms  u(  construction  and  a»setnbllng,  to  facilitate  the 
replacement  of  deteriorated  plates  and  the  repasting  of  the 
same. 

Jars,  i;ovcTiriKS  and  connections. 

Best  rata  of  chftrj<e.  Rapid  charjk^.  Charging  at  constant 
potential.  Respective  advantageH  and  rllsad  vantage*  of 
charging  accumulators  in  and  out  of  the  vehicles. 

UaefuinetiM  of  devices  limStlng  the  excessive  curiientB  to  which 
tbe  ba tterles  are  suhjectetl  during  the  period  of  starting  the 
veblcle.  (jronplng  oF  the  batteries,  special  arrangements  of 
tbe  controller  or  an  automatic  apparatus  limiting  tbe  current, 

Numerical  data  on  the  conditions  of  operation  Of  actaal 
accumulntars.  Specific  rates  of  charge  and  discbarge.  Efll- 
cleiicy. 

QuantHy  of  energy  rnmlahod  by  a  positive  or  negative  plate, 
of  a  given  weight,  before  replacement  or  t^fllllog. 

Aasembllng  ol  tbe  batteries  In  the  trays-  Be«t  place  lor 
accumulators.  Means  of  reactHy  withdrawing  the  battertes 
from  the  vehicle  for  cleaning,  charging  or  replaclag. 

ELKCTHIC  MOTOUH. 

The  electric  motor  le  an  locoraparably  more  [wrfect  appara- 
tas  than  tbe  storage  battery.  It  seems  difficult  to  make  aoy 
gre^at  improvements  on  It,  cither  as  legards  ettlelency  or  sperlflc 
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power,  BiQi-e  a  motor  of  'J  kilowatta  may  attain,  at  ful!  load, 
an  efflcoDcy  which  fsomctitaee  txceetls  fl5  percent.,  atamail- 
raum  weight  or  130  to  1",%  pounda.  The  electric  motor  also 
haBagreat  flexlbmt.jf,aBlt  may  famlBh^la  case  of  etartiflg,  for 
example,  a  tortiuiJ  twice  or  throe  timed  as  large  as  Its  nortnall 
torque. 

la  order  to  redace  traD&mlHsloa  parts,  to  save  their  wstght 
and  the  Iobbbb  oeeaglooeiJ  bj  thein,  the  angular  apeed  of  the 
motor  mnBt  be  reduced  euffloleotly  to  e-ngaRe  the  wheels 
dlrectlj  and  may  evoti  fje  attached  to  the  hubs  of  the  wlieeJa, 
with  a  motor  lor  each  wbeel,  doing  away  with  with  the  gear- 
tag  and  the  dinerentJal. 

The  methnd  of  excitlne  the  motors,  series,  ehnat,  or  com^ 
pound,  might  be  made  the  objiecl  of  an  IntereBWng  dlMQeelon, 
ae  well  ae  the  queatloii  of  recuperation  applied  to  brakltijc- 

The  uae  of  a  motor  with  double  armature,  or  o(  a  elOKle 
araiature  with  double  wiadlng:  and  double  pommutator,  or  of 
two  separate  motora,  present  advantages  and  iIleadvantngcH, 
which  !t  would  be  well  to  dlacuaa,  In  order  to  define  the  eaaea 
Ia  which  any  one  ol  theee  arrangeoienta  should  be  ueed.  It 
would  al&o  he  Interesilajit  to  dtBciiuB  the  advautagea  or  tbe 
driving  wheelfl  beitig  placefl  In  front  or  lu  the  rear,  the  employ- 
ment ol  chain  or  gear  traDBQilBalotie,  and  the  method:  at 
BuapeqdtDR  the  motor  or  motora. 

CONTlEOLl-EnH. 

The  controller  la,  in  one  senae,  the  brain  of  the  electric  vehicle, 
and  Its  arranfc^ment  is,  therefore,  of  the  i9ame  Importance  aB 
that  of  the  storage  battery  and  the  motor. 

ItH  conatructlon  d<»ea  not  present,  In  Itaelft  anj  illfflculty,  as 
the currente,  which  flow  through  It  are,  In  general,  not  of  a 
Teiy  high  Ititenaity,  hot  opinions  etill  dlfTer  la  regard  to  the 
functlona  which  tbe  controller  should  perform. 

It  woold  be  advisable  to  Qx  detinltel;  the  Ideas  coDcernlng 
the  reapecllve  adFantagee  and  dlHadvaritagea  of  the  varlnble 
connectlnua  of  aecumulHtora,  electric  braking,  recuperation, 
special  arrangements  for  reversing,  aqtomallc  Interlocking 
devlcea.to  present  fnlBe  inaneuverH.aud,  above  all,  the  produc- 
tion of  exceeaive  rurrents,  eo  InJurlouB  to  the  life  of  accumu- 
lators, whatever  be  the  syatem. 

AreEHPOBY    Al^PAttATllB. 

We  denote  bj  this  title  nieasurlng,  controUluK.  and  security 
apparatus. 

We  believe,  voluntarily,  that  pieaaurlng  lastmrnents  on  vehi- 
cles deatlnefl  for  public  service,  and  In  Incompetent  hands,  are 
uaaleaSt  and  even  dangerous. 

The  duties  of  an  electric  vehicle  conductor  should  he  reducpd 
to  a  slniplp  operation,  to  be  performed  without  understaodlng. 

It  is  not  the  same  caee,  we  thltik.  with  veblcleB  iJe  luxe  &a*i 
pleasare  vehicles,  operated  by  the  proprietor,  who  la  Interested 
to  lEnoW  thecoadltions  of  hlii  vehicle  at  each  Instant. 

Au  energy  meter  (watt  hour  meter). or  otherwise,  aqunntltj 
meter  (ami>ere  hour  meter)  are  alao  very  useful,  to  tell  at  any 
Instant  the  state  ol  dlaeharge  of  the  battery, 

Mauulacturi?ra  Of  meaaurlug  Inatrumeuta  will  take  a  place  In 
theelwtrlc  vehicle  trade  when  they  have  produced  InatrumeutB 
adequate  lor  ihla  delicate  service. 

It  Is  equally  necesasry  to  make  UM  of  security  apparatus, 
and  particularly  of  a  almple  Itistrnment  Indicating  when  the 
battery  I«  dlBchurged  80  to  85  per  cent,  of  Ita  capacity,  In  order 
that  the  driver  may  renew  la  time  and  not  run  out  ot  current, 
and  without  ahualng  tbe  accuinulatorH,  lor  which  an  over-dle- 
cbarge  Is  absolutely  dlaostrous. 

Tbe  Automobile  Congreaa  can  alao  reaolve  the  (lueatlon  now 
I>ebding,  regarding  charging  stations  and  utilvereal  curreot 
pluKs,  The  conipetitioa  whSch  waelnstltuted,  18  monthaago, 
by  the  AutomobtleClub  of  Trance,  ami  other  interested  socie- 
ties, not  having  given  satisfactory  results,  ihc^  4]|uefltlon  may 
be  taken  up  again  with  some  ehante  of  success,  aS  the  need  of 
unincailon  Is  felt  more  ua  the  number  of  charging  statlonB 
iucreasps. 


"CLUB  POWER." 

J.S.  Walton,  In  a  paper  upon  the  "Comparison  and  Lteter- 
mlfiatloD  of  the  Power  of  Motors  by  the  Volume  ol  the  Cylin- 
der,''presented  to  the  recent  National  Congreas  of  Autamo- 
blllBin  at  Perlgueux,  after  a  brief  discuesion  of  the  advantages 
nod  dlaadvantagee  of  the  various  raethode  used  up  to  the 
present  for  measuring  the  power  of  motors,  says:  "  The  Indi- 
cated horae  power  would  be  a  perfect  method  of  gauging  If 
the  velocities  employed  with  our  motors  dhl  not  vary  from 
430  to  2,300  revolutions  per  minute— a  fact  that  has  rendered 
"ur  l!idl«ntora  laappUcable,  especially  for  extreme  veloc-ltlea." 
Under  sucii  eIrcuniatancoB,  Id  order  to  reach  a  rapid  and  prac- 
tical nniflcatlon^  he  proposes  the  PStabHshment  of  a  ntdt  of 
power,  which  be  would  call  "club  power,''  and  which  Is  haaed 
upon  the  displacement.  In  volume,  of  the  piston  multiplied  by 
half  ol  the  revolullon&ot  the  maximum  rate  ol  riiEliiug  per 
minute.  He  uses  the  expreBslon  "maximum  rate  ol  runntng" 
advfaodly,  alnce  acceleratora  are  made  to  he  used  at  a  pinch. 

Upon  taking  S-LOOOtba  of  this  product,  we  obtain,  through 
a  simpteca1t!i)latlon,  a  very  fair  approximation  ol  the  unit  of 
[>ower  upon  the  craok  ehaft. 

As  an  example,  let  us  take  a  twoncyllnder  motor  having  a 
capacity  of  two  tttree  and   1,000  revoLotiona.  and   we  shaH 
haTs: 
a.iiO  X  1,000  ^  ^  (jQg  _  g  jj^p^^  ^^  clnb^power. 

To  the  possible  objection  that  the  number  ol  revolutions  per 
minute  will  be  dllBcuLt  to  determine,  tbe  author  respouda  that 
thia  le  doubCleBB  eo,  but  that  every  one  can  verify  this  detail 
of  running  much  more  enMiy  than  hecan  perform  a  brake  expe- 
riment; and  the  criticism  that  might  ]m  urged  that  tbe  com- 
pression chombers  are  not  comprieed  in  the  meaeuremetit  pro- 
posed by  the  club  power,  Mr.  Walton  answers  by  Haying  that 
upon  taking  the  displacement  of  the  platons  and  Lhe  number  of 
revolutions,  we  have  an  equal  gauge  fur  all  cosea.  The  duty 
of  determining  the  compreaslon.  which  In  our  motors  varies 
from  .4  of  a  kilogramme  to  S  kilogrammes  per  suuare  centi- 
metre, must  be  [eft  to  the  manufacturer. 

Concleely  stated,  then,  the  unit  of  puwer  (dub-power)  for 
automobiles  will  be  determined  by  taking  tbe  number  of  lltre- 
Dilnutes  displaced  by  the  platoDB,  multiplied  by  half  of  the  revo- 
lt] tlona  ot  maximum  runnlog,  multiplied  by  tbe  co-efficient 
o,ooe,  ■ 


AUTOnOBILE   ACCIDENTS. 

A  number  of  rather  UUUBual  accidents;  are  reported  in  "  l)ia 
Automoblleo  InduBtrle." 

The  Duke  MasBi'nft  de  Elvoli,  while  at  Kromnaeli,  Germany, 
made  a  pteaaure  trip  with  hla  family  En  an  automtphlle.  In  the 
Qnldenbnch  Valley,  when  suddenly  the  steering  rod  of  his  vehi- 
cle broke, and  the  vehlcle,now  beyond  ttecontrol  of  tbedrlver, 
went  at  fall  speed  Into  the  <iuldenbacb  {brook).  The  pasaeQ- 
gera  wore  projected  from  the  vehicle,  hut  the  Injuries  they 
VK^lved  were  slight.  They  hnd  to  walk  to  Rtroniberg,  where 
they  engaged  a  vehicle  to  take  them  back  to  Kreuznaeh. 

A  Geiman  nillltary  automobile,  making  a  teat  trip  lu  Atsace 
I^rrnliie,  met  with  an  aecldeut  betwwu  Pusieux  and  Pelme, 
The  steering  gear  having  become  Inoperative,  the  vehicle  col- 
lided with  a  tree  while  going  at  a  rate  of  about  30  km.  (19 
rnliea)  an  hour.  The  three  puHBengera,  a  lieutenant,  a  Rergeant 
and  a  machinist  from  the  Cnnnetndt-Dnimler  factory,  were 
projected  with  great  force  from  the  vehicle.  This  was  their 
good  luck,  for  the  vehicle  at  once  caught  Are,  and  In  n  few 
seconda  was  entirely  enveloped  lu  Hame.  Tbe  vehicle  carried 
an  extra  gaanllne  tank,  of  about  16  gallon  capacity,  and  there 
was,  therefore,  A  large  amnunt  of  fuel  for  the  flames. 

All  the  pusHengprsi  escaped  without  very  aerldua  Injury,  hut 
the  vehicle  aud  contents  were  entirely  destroyed  by  the  Are. 
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PHONOGRAPHS  INSTEAD  OF  SALESHEN. 

An  Interesting  iiiDovatioD  3ri  caoiiectloii  witb  exhibitions  ttII) 
belDtrorturetl  at  t\ie  permanent  aatcinioblle  «xbItip[tloti  wblch 
oiJHPDH  In  Berlin  this  month.  It  would,  nf  i-ourae,  Iw  rather 
expeiiBlFe  for  the  eshlbUlnif  finnfl  to  have  a  reprpnenlntive 
conetantl;  in  att«Ddaincc,  fio  the  director  of  the  exhlbltfon, 
I'jDgineer  FreunO,  ha^  coQCefved  the  Idea  ot  ualng  the  phono- 
graplt  tu  expound  tbe  merits  iil  the  varioue  inacblnefi.etc.  Tbe 
m an nK<^n] en t  hae  procun?dfiev«raI  phonosnipbe, and  ac.Tllnder 
lor  trach  exhibitor.  A  description,  containing  tbe  most  Impor- 
tant points,  accompaoles  each  exblbltfd  ftrlicle,  and  these 
deacrfptlone  are  recorded  on  the  cyllndera.  If  a  visitor  deslrtB 
any  InrormatloD  concerttltiif  a  Lt't-talu  art]i:]e,  tbe  att^ndaut  of 
tbat  wctloa  plecen  tbe  cnrreapondUn^  ryllodcr  lu  the  phono- 
graph, and  pittH  the  latter  at  tbe  service  ol  tbe  TlsUor  Tbe 
InBtrumeat  le  entirely  ut  the  T]Bltor>  command,  and  may  be 
stopped  and  restarted  ne  often  a*  coDveoient. 


THE  aOOD  SAMARITAN    DISCOURAGED   IN 
PARIS. 

*'OnB  never  knowd  where  tbe  HlllineHa  of  the  Preneh  admlDli- 
tratloQ  stops,"  aajs  La  Lrrcomotlon  AutornoMIe. 

Tbe  other  day  Qlrardot  met,  on  eome  corner  ol  l^aris^  a 
friend  of  bis,  a.  cbHutTeur,  wboee  machine  waa  broken  down. 
He  found  a  piece  of  rope^  took  the  Invalid  In  tOEV,  unri  brought 
It  to  Its  destluutloti.  But  a  policeman  appeared  on  the  scetie 
and  placed  blm  under  arreet,  becansetwo  vehktes  form  a  train, 
and  the  (;[n:ulatlon  of  autum.obEle  traJna  Is  forbidden  In  ParU, 


DEATH  OF  ETIENNE    LENOIR. 

Etlenne  Lenoir,  who  flgared  consplcuouely  In  cooaectlon 
with  the  early  history  uf  the  eas  etiglue,  recently  died  at 
Varenne — C'benni'ivl^reB,  near  I'arls,  at  the  afje  of  78  yeara.  Me- 
Bidefl  taventln^  the  gatj  entftno  bearing  his  name,  he  applied  it 
to  a  motor  veblele,  but  n'ltbout  any  marked  success.  The 
Automobile  Club  of  Fraace  recently  voted  him  a  bronse  medal, 
Itt  tecoKnltloti  of  bin  work  In  the  kbs  engine  and  automobile 
lines,  but  the  mediU  had  not  yet  been  delivered  at  the  time  of 
hlH  death. 


There  was  abown  to  us  the  other  day,  aaya  La  LttcomotioD 
AntnmohUe,  a  modlHcatlon  ot  tbe  type  of  cairia^e  In  wblcb  a 
f^ajiollne  motor  actuates  a  dynamo  tbatchnrges  nccnmulatora, 
wbicb  mn  aa  electric  motor.  Tbe  ianovatlon  counlata  In  tbe 
fact  that  tbecarrtaife  la  provided  In  (root  wUh  a  seat  designed 
for  the  driver  and  another  person,  and  that  tbe  former  bna 
notbluK  to  do  btit  attend  to  bis  ateerlng  wheel,  dlgeDgaKiug 
gear  and  brabee.  The  engineer,  seated  behind,  has  iu  front  of 
him,  and  In  plain  sight,  tbe  gaaollne  motor  dynamo  and  car- 
bureter. All  of  theae  are  wltbJu  reach  of  bis  baud,  In  cane  nf 
damage  to  the  motor,  be  cfth,  by  atopploK  the  latter,  allow 
tbe  carriage  to  cuatinne  Its  FOUte  Hkeati  ordinary  elwtrlc  vehl- 
pie,  aod  q^olckl}^^  make  bis  repairs  without  leaving  bis  seat. 


A  eorrospondent  la  Tfie  Motor-Car  Joutna-K  replying  to  an 
earlier  Correapoudence,  statea  that  the  use  ot  leather  l^elCEoc'  on 
tlie  Inside  of  pneumatlcr  tires  is  an  old  lden„  and  baa  been  tried 
probably  by  hundreda.  TbedlftlcuLty  with  it  is  tbat  the  leather 
belt  cannot  be  made  p^rt  and  parcel  of  tbe  outer  tire.and  that 
a  great  ileal  of  chaAng  is  itet  up.  Tbe  slmpleat  wny  to  avoid 
punctures  is  to  hare  lance  diameter  tires,  so  as  to  make  tbe 
weight  per  square  inch  of  surfaee  Hmnll,  and  It  wIlE  retiuire  a 
relatively  eharp  Instrument  to  cut  throngli  the  outer  tlree. 
With  large  diameter  tlrvs,  panctures  are  eitremeiy  rare. 


"  During  the  recent  hot  weather,  when  hore»  bad  to  take  to 
suD-bonnetB,  and  many  fell  to  the  pavement  fatnt  or  dead,  tbe 
Idea  o!  the  adoption  of  mo  tor- vehicles  for  city  tralHc  recelred  a 
great  Impetuft.  Nil  less  so  did  the  heavy  rain*  ot  the  port  Ifew 
days  luftueuce  public  opinioa,  for  the  way  En  which  horses 
slipped  and  lutl  was  most  dletpeBalng.  Poeslbly  these  Fact* 
have  sometbiaB  to  do  with  the  more  general  appearance  of 
motor- veblclea  In  the  streeta.  One  eaa  hardly  ever  go  ont 
without  neelDg  a  niotorveblcla,  and  such  I^ndon  thorougb- 
farea  aa  Hoibcrn,  Shafteabury  avenue,  etc.,  are  veritable  auto- 
mobile promenades.  These  are  BlfcfTiB  that  show  the  future 
popularity  of  motor  as  compixred  with  horse  tractloB," 


...COMMUNICATIONS... 

^^i_ 

Apropoa  of  the  popularization  of  the  automobile  in  England, 
The  MoIof-Cat  JournAl  says  : 


A  LONa  RUN  ON  ONE  CHARQE. 

37  Walbiiook,  Lonpoh,  E.  C^  August  8. 

Editor  HORBELGBS  AoB: 

It  will  Uitereat  your  readers  to  know  that  a  volturettc  to 
carry  two  persons,  constructed  under  the  patents  owned  by 
this  syndicate,  made  a  most  ^acceesful  trial  trip  from  London 
to  Brighton  recently,  uslog  one  charge  of  electricity  only,  the 
totai  run  being  03  miles  by  cyclometer,  or  one  mile  over  the 
eiact  dlatauce  between  the  two  towna. 

We  started  from  WEI«ian  street,  Finabary  Sqnare,  at  11:30 
a.  m.,  passed  through  the  congested  trafficover  London  Bridge 
by  the  Borough,  Kennlngton,  Brixton,  Str«atbani,  Croydon, 
Merstbam,  ItedhUl,  Hortey,  Crawley,  Handi.-rosH,  RIckstead  and 
Fatcbam  to  Brlgbton.  Tbe  toilowUig  are  briefly  the  particu- 
lars of  power,  etc.; 

This  voHurette  is  equipped  with  two  2  h.  p.  Joel  electric 
motors,  running  at  a  speed  of  GOO  revolutlouB  |)er  minute  with 
80  voltB,  theae  two  motors  are  QxCil  ou  a  detachable  Spring 
frame,  and  drive  tbe  two  back  wheelsoT  theearriage  Deparately 
by  one  Inch  chain  gear  ol  nine  to  one.  The  current  Is  supplied 
by  32  RoBtMithal  storage  batterlea,  made  up  lu  two  aeta  of  IG 
cells,  joined  in  parallel,  giving  32  volta,  and  20  to  40  axaperes, 
with  an  output  of  140  ampere-boura^ 

Tbe  total  weight  of  tbe  carriage  Is  under  13  cwt..  of  thin 
T'/'j  cwt.  1b  battery,  motors  2  Cwt..  and  tbe  carriage  Itself 
only  2"/^  cwt,  The  wheels  have  pneumatic  Urea,  the  back 
wheels  are  -I  feet  9  Inches,  diameter  and  tbe  Irunt  wheels  2  lert 
4>  inches  diameter.  Tbe  front  track  is  3  feet,  and  back  track  4 
feet  G  tncbes,  and  the  baae  Ih  4  feet  S  fnches.  The  contruller  1b 
veryslmpiein  construction  and  action.  Tbe  system  of  electrical 
changes  Is  such  that  when  the  voiturette  la  tiaceudlug  hills  tbe 
motors  work  at  their  highest  efficiency  and  nt  normal  siR-ed, 
they  lire  geared  down  to  run  the  car  ni>hlli  at  G  mllee  an  hour, 
while  on  the  love),  the  car  la  mn  from  8  to  12  miles,  or  faster  If 
detjlrec).  There  are  also  two  slow  speeds  livrward  of  3  and  4V3 
nille«.  and  a  alow  spefHl  backward  ol  3  mlleS  per  bour,  When 
going  down  hill  the  motors  act  as  a  brake,  and  on  steep  bllla 
give  a  back  charge  to  the  battetltifl. 

A  careful  series  of  teats  were  made  on  this  Journey,  and  tbe 
current  used  was  measured,  On  level  roads,  such  as  ffoai  tbe 
l-Jlephant  to  Croydou,thecurrent  varied  from  10  to  20  amperes 
per  cell;  on  inclines  of  1  in  40,  Such  as  expeHenced  between 
Croydon  and  Merstbam,  tbe  current  row  to  40  Bmpen»  per 
cell,  the  average  current  used  being  about  ^0  amperes  per  cell. 
On  the  steepest  part  of  Redhlli  the  eurrenttouched  45  ampeies 
perceU«  tbls»  with  a  pressure  of  3:2  volts,  giving  an  etfectiTe  ol 
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4-h.  p.  to  the  carrlcLgp,  On  the  other  h&pd,  when  .polDg  dun'n 
Uerstbamblll,  E:iirlawoodComTDOD,HH.DdcT08etitll,etc^,we'n''ere 
recliar^lng^  about  15  uinpereB  per  ciell,  or  practlCHllj'  reCurDlog 
qbqiit  ooe-fnurth  oF  thecun^ni,  tbe  relDrufMl  L-ari-etit  making 
an  appreclaljle  dltterence  In  the  run,  (Of  couree,  on  level  roade 
the  Jiataticd  travcllt^tl  would  tiavf*  been  very  luucb  i^rcatar.) 

The  tun  was  made  at  an  average'  apeeil  of  10  mn^PiK  per  hour, 
or  In  5Vi  tiours  actual  trnvelllDg;,  and  varied  rrom  15  mlloe  per 
boar  on  the  level  or  Bllg'ht  JDc:liuea  to  timllee  per  hourgoLnu: 
op  the  bllts. 

The  carria^re  was  made  by  Mulllner,  of  Northampton,  and 
the  electrical  aofl  rnechnnlc  lI  part  by  Juel  &  P.>tter,  of  London. 
The  roada  wer?  la  good  coudltlou,  but  a  very  stroug;  head 
wtod  prevailed  throughout. 

Your*  faithfully,  V,  C.  Docbleday,  Becretury. 
The  National  Mator-Cnrrlaj^efiyTKllcBte  Limited. 


THE  TRUE  STORV  OF  HAJOR  DAVIDSON'S 

niSHAP. 

Highland  Pabx,  III.,  August  24,  1900. 
Editor  HoRBALESfl  Aug: 

Some  weeks  a^o  I  atart^  (rom  Fort  Sheridan  with  a  motor 
guD  wagon  to  carry  a  meoHase  to  Gen.  Miles  at  WaahlnjEton. 
With  the  excBptlun  of  two  or  three  minor  troublcB,  such  as  the 
iDOWOlog  of  DUtB  and  the  ehort-clircultlQg  of  hatterlea,  we 
jrot  along  nicely  to  inst  this  side  or  Hammond,  lad.,  when  one 
otourrearttreaejiploded.  I  ffiaBURlng80uieliiferlorliIreB.bntAB 
I  had  ridden  some  thousauds  of  miles  thruufth  Central  Illlnole 
with  them,  1  a^ume^l  they  would  carry  m%  at  leasg  100  mllefl 
further  to  Ln  Porte^  lud.,  where  I  had  contracted  with  the  Pres- 
ton Hose  &  Tire  Co.,  of  Everett.  Muss.,  to  have  new  tires  for  me. 
On  sending  a  messen^rabead,!  found,  however,  that  they  had 
fallfMl  to  arrive.  To  make  a  long  Btory  short,  I  was  compelled 
to  wait  there,  camjMd  In  the  encid  hltts  for  22  days  before  we 
could  get  our  tires,  all  manner  fit  Bccldeats  haTiag  happened 
at  the  tire  factory  In  the  tneantlnie. 

Wheel  we  at  last  dEd  receive  them,  bavin);  Id  th?  meantime 
ridden  the  carrlnge  some  twenty  m  Ilea  on  a  flat  tire  to  get  Into 
a  Letter  country,  it  tiegan  to  ralu.  We  pnehed  od,  however,  to 
La  Porte,  lod.,  much  of  the  way  through  heavy  black  mud, 
and  as  it  coDfinued  to  rain  for  seven  days  straight,  1  was  com- 
lulled  to  postpone  the  trip  on  account  of  work  at  home, 

I  wish,  to  aay,  however,  that  the  engine  did  Dot  explode,  nor 
did  we  have  any  Berlous  trouble  aaide  from  oiir  tires.  I  am,  In 
(act,  BO  conddent  the  trip  can  be  made  that  I  am  now  planning 
to  build  another  carrlaKe  and  take  a  battery  of  two  carrtagei^ 
with  this  me(4«a£e  to  Waehlngtun.  This  I  hope  to  b«  able  to 
do  some  timt'  In  October. 

(lener&ls  Wheeler  and  Miles  have  both  slveR  their  consent  to 
retain  the  messai^e,  aa  we  have  uevET  failed  In  carrying  oat 
what  we  started  to  do  in  the  paet,  we  do  not  lutend  to  on 
this. 

In  the  meantlmerl  would  appreciate  a  correction  of  the  wide- 
spread report  that  our  eng^lne  blew  up.  The  Associated  Press 
reporter  at  La  Porte  saw  ue  give  an  eihibltlonof  this  carriage 
while  at  La  Pnrte  before  loading  on  the  train,  and  saw  UB  ride 
the  carriage  up  the  Incline  to  the  platform,  dodge  In  and  out 
among  the  freight^  and  stop   the  carriage  Inside  the  freight 

honw. 

Vours  very  reapectfully,  R.  P,  DavidhoN, 

Subscribers  who  are  willing  to  act  as 

LOCAL  SUBSCRIPTION  AGENTS 
for  The  Horseless  Age,  on  a  cofnmission  basis,  are 
requested  to  communicate  with  the  Editor. 


PROPORTION  OF    BORE    AND  STROKE    IN  TWO 
CYCLE  ENGINES, 

Editor  HoitSBLEM  Aoe: 

1h  there  any  ohjectloa  to  making  a  two-cycto  engine  of  a 
longer  proportionate  stroke  than  seems  cuetomory?  Would 
not  014-Inch  bore  by  .°>-lnch  stroke  be  better?  Would  It  not 
utlUee  more  of  the  explosive,  and  by  expanding  the  charge 
further  than  in  a  shorter  stroke  give  a  quieter  exhaust? 

What  horse  power  \B  above  Biie?  Beta. 

[There  is  no  valfd  reuson  why  an  engine  with  tiie  cylinder 
dimeuHlons  mentione<d  by  our  corre«pcteident  should  not  give 
^ood  reflult8,bnt  It  would  not  have  thenrlvantag«  over  engines 
in  which  th»  dlmeualona  of  hore  and  stroke  are  more  nearly 
alike,  that  heexp>%tB  of  It.  The  pressure  in  the  cylinder,  at  the 
moment  the  exhauab  o[ien»,  Is  Independent  of  the  relative 
dlmenalous  of  bore  and  stroke,  ae  &  SlRigjIe  examiile  will  show. 

Supposing  a  4  by  4  cylinder  engine  of  the  twon^ycle  type: 
This  euglne,  during  the  Intake  stroke,  will  draw  in  a  certain 
chnrge^  which  will  be  exploded,  and  Bll  up  the  cylinder  space  at 
the  end  of  thepuwerBtroke.  ]l  we  now  take  a  4-lDch  by  8-Inch 
cylinder  engine,  our  cylinder  has  Juat  twice  the  capacity.  It 
will  receive,  therefore,  a  charge  Juat  double  that  of  the  flrst 
engine.  ThlB  charge  is  ignited  and  expands  the  same  na  in  the 
first  engine,  and  at  the  end  of  the  stroke  it  occupies  the  whole 
space  of  the  (.-ylltider,  which,  as  stated,  Is  double  that  ol  the 
first  cvllnder. 

Thecharges  have,  therefore,  the  eamequantltatlve  relation  to 
the  cylinder  volumeiain  each  case,  and  cnasequeiitly  the  prea- 
Burea  must  be  equal.  In  practice,  there  might  be  a  alight  difler- 
ence  in  pressure,  however,  as  the  greater  the  difference  between 
stroke  and  bore,  the  greater  is  the  radiating  enrface  of  the 
cylinder  walls  for  an  engine  of  glv^n  volume.  The  gasea  have, 
therefore,  a  greater  chance  to  cool  In  a  cylinder  With  long 
stroke  and  this  would  somewhat  atlect  the  exhaust  presBure, 
but  it  certainly  dom  not  augment  the  relative  utillaatlon  of 
the  charge. 

An  engine  of  the  dlmenalona  cited  sbOQld  develop  tietween  IVi 
and  'I  h.  p. — En.] 


MORE  STEAfl    EXPERIENCE. 

Cbicaoo,  III,,  Aug,  IS 

Editor  Horseless  Aoe: 

Ab  many  of  your  readers  are  telling  their  experiences  in  the 
columns  of  your  paper,  and  as  f  ha%'e  read  them  with  much 
Interest,  I  thought  perhapa  aoRiebody  would  like  to  bear  my 
views.  I  have  been  ruunias  a  steam  carriage  since  last  June, 
and  have  drawn  some  concluslonfl  myself.  The  carriage  Itself 
is  a  good  machine,  and  in  all  this  time  I  have  not  spent  a  cent 
for  repairs  or  had  to  do  any  DiytfeK.  Of  coarse,  1  have  had  lit- 
tie  experlencta  like  dirt  In  the  check  vnlves,  aud  once  1  found  a 
piece  of  solder  In  the  fced-pnmp,  but  as  all  uaer«  of  eteam  car- 
riages look  (or  BQch  things  to  happen  now  and  then  It  Is  to  be 
expected. 

1  had  trouble  with  the  flame  blowing  back,  and  t  put  a  small 
gnuKe  over  the  chimney  (about  HiO  me«h,  bruaej,  and  had  no 
further  trouble.  Thla  only  happened  when  rtdlng  with  a  stiff 
wind. 

J  believe  that  for  coae  of  manipulatloD  and  riding  ciunlttles 
the  ateani  carriage  Is  without  a  superior. 

Much  trouble  would  be  saved  however  If  nie4iiie  to  heat 
the  torch  were  provided  on  the  carriage.  This  is  oiit  difficult 
at  all,  as  I  met  a  friend  recently  who  has  a  device  as  fol- 
lows. It  Ib  Blmfjly  tiie  top  from  a  painter'a  torch  or  brader, 
with  the  pan  and  a  neefJIe  valve.  This  is  connected  by 
a  Joint  ol  pipe  to  where  the  torch  Is  connected,  the  whole 
11  ppuratua  bel ng  en t irely  IciBlde  the  bu  rner,  aud  burning 
with  the  burner  nil  the  time.  When  the  carriage  Is  to 
be  u>ier1,  the  needle  valve  Is  turned,   letting  a   little  gasollni- 
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lata  tbe  paa«  wblcb  1b  lleht&l  nod  beats  tbe  perforated  tube, 
generatlDK  gas,  whk'h  etnrta  the  device  und,  in  tum^  lieaiH  tbe 
Joint  ol  plpe.tliua  ^fttlciK  ^ae  tor  tbe  main  burner.  It  also  «ct9 
ae  a  pilot  Hj^bt,  as  ]t  takes  KaBullnc  from  tbe  place  where  the 
torch  usually  goee^ 

Once  I  found  I  could  not  k«cp  up  steam  at  all.  but  n.-lien  I 
put  \a  mj  torch  I  got  all  tbei  steMui  I  nt'e^ded,  ao  1  ueud  tbe 
torob  CDtErely  for  a  week  or  ti^n  iInyi),Hi]d  then  I  be^an  to  bave 
tbe  sama  trouble.  1  took  out  the  TaWeeand  plpeii  and  (ouud 
them  fl]]^  up  wEtb  a  jelLow, gummy,  BubBtnuo(\  wlik'h  wrif<  due 
to  uHlng  poor  gHBollDe.  I  cleaned  It  out  and  had  no  further 
tpoabte.  R,  W,  J. 


A  CHARACTERISTIC    DANQER  SIGNAL, 

St.  Lone,  August  2.5. 
Editor  BaxiBRLEifH  Aue: 

ileferrlug  to  tbe  article  "  A  Signal  Needed/^  which  appeared 
Iti  So.  20  issue,  August  15,  ot  your  CBteemed  Jouraal,  would 
call  jour  attention  to  tbe  imrentlon  of  a  dSetlnctU'e  and  chai^ 
acter  Jstlc  Approach  and  Danger  SigrtalhiT  motor  Tebicles  em- 
bodied ill  a  motor  v«hiirle  patonltHl  eeveral  j'eara  ago.  said  ap- 
proacii  am)  dau(^r  aii^rial  couBEated  nf  an  apparatus  iiaiue- 
wbat  like  u  wblstlo.  Into  whk'Ei  vraa  placed  a  little  t^all,  or  Moiue 
other  similar  ohject,  whlcb,  wben  the  wind  produced  by  bel- 
lowe  or  Hir  pumpa,  connected  wkb  und  OL-tuated  upon  b^  tbe 
ebnrt  or  otber  pnrtn  nf  the  vehicle,  or  when  all  or  a  part  or  tbe 
exbauet  from  tbe  stenm  or  KJieiiliue  motor  wna  allowed  to 
pBBfl  Into  thlH  whiell^,  would  produce  a  shrll]  or  tremuloua 
Houud,  fur  infitanci^,  not  unlike  tUat  of  a  prillceuiun'B  wLlHtle, 
The  duration,  Qjuallty.  and  atrength  of  tone  or  sound  being  pro- 
duced autotnatlcally  b^  tbe  vehicle,  ut  the  wltE  ot  the  drl^'cr,  or 
Other  occupants  ol  the  motor  vehicle.  J.  J.  K, 


WIRE  OAUZE  5PECIFICATJ0NS. 

BBrfiGEi'OHT,  Conn.,  Augiiat  23. 
Editor  HoptfRLEBB  A*ib: 

In  the  Bevural  commuulcatloua  publlsbed  In  hack  numbers  ot 
your  paper  on  the  uae  of  wire  ^au2e  tu  prevent  exploalonH  In 
tb^gaslnEeta  >'ou  gave  various  alxea  of  mesh  to  thi^  gauze. 
What  do  you  consider  the  best  nuruber  and  how  many  layers 
are  desirable?  Should  these  He  close  together  or  be  separated 
by  a  ring?  J.  H.  Ahmb&t. 


[We  Would  aoggeSt  Xn,  :iO  mesh.  From  four  to  ali  iayera 
should  l>^  upet).  jseparated  by  rlnga.  Tbe  separation  will 
ecouomlae  tbe  gau2e,  and  reduce  tbe  dlmeoaloua  neceaearj  for 
tbe  enlarged  part,  la  which  the  layers  of  gauxe  arc  dlspoeed.— 
Ed.] 


NON-VIBRATING  5TEERING   GEAR. 

Bripoepobt,  Conk.,  August  31. 
Edttor  HoitBSLeas  Aoe: 

In  reply  to  tbe  query  of  Jamea  L^  lireeee  In  yourlti^Jt  tJBHue^  lu 
regard  to  a  steering  ^ettr  tliat  will  eradicate  tbe  vibration 
which  l«  so  annoying  on  rough  roadSi  I  will  eey  that  the  sidc^ 
Btcerlng  device  now  used  on  tbe  locomobiles  has  no  vibration 
what^vc^r.  I  Hud  It  possible  to  leave  the  band  oH  the  steering 
bar  for  some  minutes  before  the  carriage  ts  deflected  from  Ita 
course.  The  ateerlug  device  Is  fastened  to  tbe  carriage  body, 
and,  therefore,  gets  no  more  vIbratloD  than  the  body  receives, 
which  Ih  practically  none  at  all.  In  my  opEnloQ  tbls  new  slde- 
eteeriug  apparatus  adda  iSO  per  cent,  to  the  comfort  and  pleas- 
ure of  the  operator.  F.  W.  Bokakdb. 

[Mr.  Breese's  Inquiry  eeemed  to  refer  to  an  attachment  o* 
some  kind  to  prevent  vibration  rather  than  to  an  eullre]^-  new 
Bteering  gear. — Ed.] 


SCARES  OF  THE  DAILY  PRESS. 

New  Tube,  September  I. 

Editor  HOBBELESS  Aoe: 

I  am  greatly  Inte'rested  in  automobiles,  and  desire  to  get  one, 
hut  do  tiot  (lulte  Luow  which  one  to  select.  lo  Paris,  where 
Butouiobllea  areao  much  used,  I  found  that  flteam  Is  conaldered 
too  dangeroue  for  practical  uee.  Some  tit  the  gasoline  motors 
1  BBW  there  seem  to  work  fairl.v  well,  Imt  uone  run  as  emooth- 
1y  And  eaatly  as  tbe  llglit  steam  carriages  which  are  getting  fn 
^ich  tfermrul  use  on  tills  side,  and  were  it  not  on  account  of 
danger  there  would  be  no  besltatlun  lu  one'B  choice  between 
the  two  kinds  of  carrlnges. 

I  read  with  great  inteneel  AU  article  In  ynur  Issue  of  Aaguat 
21  on  theeulety  of  the  boSlere  used  In  steam  carriages.  If  I 
understatid  the  writer  correctly,  be  holds  (hat  these  botlerA  are 
perfectly  eafc,  when  In  good  order  and  when  ludlciouely  roan- 
aged,  but  tfaat  If  Incrustation  Is  allowed  to  take  place  and  If  iQ 
the  hands  of  careleB»,  fncocnpeteat  people,  partial  and  **ven 
dangerous  esploalons  may  occur.  He  further  states  that  these 
bolters  have  be«n  Id  use  ton  short  a  time  to  allow  a  fair  esti* 
mate  of  their  life,  etc.  Almost  slDiultaiieou^ly  with  this  article 
comes  tbe  report  in  the  newspapers  Ol  the  ex |it'>0lon  of  one  of 
these  very  boilers  Id  Pittsburg,  Pa.:  The  exploflloo  la  said  to 
have  taken  place  wbeii  preBsnre  was  put  on  to  ascend  a  hill, 
and  yet  the  jwople  In  chorge  aeem  to  have  been  men  of  pre- 
sumably average  prudence  and  commoa  seuBc.  and  the  boiler 
must  hare  been  comparatively  new,  for  very  (ew  of  tbetti  car- 
riages have  been  In  use  for  over  three  or  four  months,  and 
hardly  any  for  over  a  year. 

Now,  If  we  bear  Iti  mind  that  thoaBands  of  these  carHages 
are  now  Id  use — that  tbe  rapldly-lncreneitig  demand  Ifl  being 
ailed  by  both  reliable  and  unreliable  makers — that  within  a 
couple  of  yenra  all  tbe  new  hollers  now  in  use  will  hove  become 
old,  and  that  these  carriages  will  have  been  ftold  and  resold 
jTltO  the  hands  of  people  Ises  nnd  less  careful  and  competent, 
and  less  and  lees  able  to  spend  money  lorlnspectlon  and  repairs, 
a  very  Berioua  problem  stnrea  ns  In  tbe  face.  Even  If  the 
plants  ij'ere  Stationary  and  itiied  by  mechnntcO  tor  ladUistrlal 
naetB,tbe  scattering  over  tbe  land  of  thoueanda  of  small  high- 
pressure  boilers  heated  by  blgbly-exploaive  gasoUae,  would  be 
a  subject  ot  serious  anxiety. 

But  the  conditions  under  which  automobiles  are  used  are 
very  dlnerent^ 

1— The  whole  plant  Is  subject  to  cobstaaC  aiad  uftea  very 
violent  Jolting  and  racking,  which  stratos  tbe  boiler,  the  burner 
and  the  steam  and  gasoline  connections, 

2 — From  the  very  nature  of  Itfl  uijean  automobile  iB  frequent- 
ly, and  I  think  I  may  say  generally,  used  by  Inexperienced  and 
otteu  careless  people,  wlio  have  been  as^iiired  In  tbe  most  poaf- 
tlve  manner  by  t-irciitars,  etc.,  that  their  own  partlealar 
machlae  cannot  possibly  explode,  and  who  go  blindly  on, 
renting  on  that  assertion, 

3— Automobllee  are  mo«^tly  Qiied  for  pleasure  and,  thereforei 
olten  used  recktesaly,  nud  the  older,  cheaper  and  more  danger- 
ous the  carriage  gro  we  tbe  mure  Ignorant,  incomi>etet]t  and 
reckless  wilt  be  the  class  of  people  Intrusted  with  Ite  manage- 
ment. 

4— In  all  the  carrlHgeB  J  have  as  yet  seen  tbedrlversltsdlrect- 
ly  on  the  top  of  the  boiler,  so  that  even  a  partial  exploaldu  is 
apt  to  prove  Herious, 

In  view  ol  tbe  atiore,  It  aeems  to  me  that  something  should  be 
done  to  miulmlie  as  far  as  possible  the  danger  to  life  and  limb 
In  cose  of  possible  esiploslons.  A  carriage  should  Ik  couBtruct- 
ed,  notaa  If  an  explosion  were  Impossible,  butao  that  in  case 
of  dlsaiBter  tbe  occupants  would  be  as  thoroughly  protected  as 
he  circumstanecB  of  the  case  may  possibly  allow. 
'f  In  all  tbe  carriages  I  have  as  yet  Sefn  tbe  boiler  and  burner 
are  placed  under  the  eent,  and  are  conftDed  at  tbe  back  by  a 
heavy  water  tank,  au  that  If  au  explosion  takes  place  its  main 
force  will  spend  Itself  upward.  Just  where  It  would  prove  mo«t 
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ilangerouB.  Now,  Utbla  nrder  were  reveraed  and  the  water 
taak  wfre  ptae«d  uodet-  tiie  aeet  and  ma^le  to  extend  bark  on 
hittt)  aldee  of  tli«^  botkr,  enveloping  It  on  three  aldcB,  and  ir  the 
liollf-r  and  burner  were  set  as  tor  bfl'ck  na  jjosBSble,  and  the  oc- 
cupautB  ol  the  cnrrlflRe  jirotipcted  not  only  by  the  watar  tank, 
wlif<-h  wouli]  Btdnd  tit^ween  tbem  uod  the  boiler,  but  by  a 
fltronjTt  high  and  heavily  padded  back  and  aeat,  the  carrlHge 
could  be  ueed  with  comparative  peace  of  mlnil  and  an  almoBt 
n1iao1ute  L'hani^e  of  safety. 

The  tbInjK  uould  coat  uo  moi«,and  a  hullder worklDg  on  each 
lines  mafit  eecure  the  ap|»roval  of  prudent  buyers. 

V<;ry  truly  yourai  I'.  G.  HrneBT. 

[We  would  remind  our  cotreapiondaiLt  of  tbe  proverble]  tin- 
rellablHty  of  tbe  dally  newspaperH,  particularly  In  mattere 
mecbanli-ttL  We  have  It  direct  trom  the  parties  concerned  that 
no  «xpla«loa  took  ptace  at  Pittsburg,  but  that  tbe  abock  of 
tbe  QcclijeTit  broke  the  connections  ot  tbe  gaBollne  tabk, 
caiUBtng  a  Are.  which  la  not  of  rare  occurrence  In  aleam 
cnrrlaKca  ui^Iqk  KaisolEoe  BB  luifl  and  In  gasoElne  carrla£C8  em- 
pUiyjnK  tbe  hot  tube  method  of  Ignitlnn,  wbCD  nccldeut  breaks 
tbe  tBDks  or  pipe  coQDectlune.  Ve  have  yet  to  hear  of  an 
aalbeutfc  case  ot  bolkr  explu«toa  In  a  eteam  automobile. 


RED  FLAQ  LAW  IN  VERMONT. 

Dj,ltdNi  Mass. 
Editor  HoKSELESS  Aoe: 

Will  you  be  kind  ennugb  to  nnewer  me  througb  the  columns 
of  The  HoBjeBLKHs  Age  In  regard  to  tbe  prcibabillty  ol  my 
being  fined  II I  abould  taken  trip  through  the  iState  ol  Vermont 
with  nay  "  Locomobile.'^  I  kuow  the  law  In  that  atate,  but  do 
not  know  whether  they  enforce  It  or  not.  If  you  cao  give  me 
any  laformatluo  It  will  be  appreciated. 

FfiANKLIN  \VE8T0N, 

Ao  owner  of  a  Bteani  carriage.  Dr.  Jo.  H.  Lloeley.  of  Barling, 
ton,  writeH  tbat  he  kuowfl  or  no  Instance  In  which  the  Red  Flag 
Law  baft  been  eotorced  lu  that  atate^  and  that  It  would  be 
dlfllcdl  I  to  g«t  a  state's  attorney  to  entertain  an  action  aga  Inst 
tbe  driver  of  a  Bteam  carriage  uuleae  the  driver  was  UQuauaily 
careleaa.  A  movemeut  will  be  made  at  tbe  approaching  seHslon 
ol  the  Vermont  legislature  looking  to  the  repeal  of  thla  ob- 
noxlouB  Statute. 


THE    VICTOR   STEAM   AUTOMOBILE. 

Tbe  Victor  Automobile  Co.,  Chlcopee,  Mnaa.,  expect  to  make 
tbelr  flret  dellveriea  lu  September  The  Hartford  Steam  finller 
Ineiiraace  Co.  Inaure  the  boilerEL  of  tbe  victor  carrlnges  against 
explosion.  The  weight  of  the  4  b.  p.  carHa^  Is  T5ti  pnunda. 
Among  the  clalma  made  for  It  are  tbe  luUowlne;  Feeda  ita 
boiler — variation  two  Indies;  keeps  pressure  within  lour 
pouudA  on  fut^l  tank;  rogulatcslts  Are;  lockswhenrlder  Ia  out; 
OQ  HCCtdeqt  puts  the  dre  out;  can  dtuud  hred  up  all  day;  can 
also  be  entirely  operated  by  hand— two  itrlnga  to  every  bow: 
cUmba  all  ordinary  hills:  Is  safe  beyond  (juestion. 

The  following  deucKptlon  Es  furnlabed  by  tbe  manuFacturer^ : 

"'A  throttle  terer  louk  prevents  the  opealng  of  the  throttle 
when  the  driver's  seat  Xa  unoccupied,  and  preveiitsi  the  wo^on 
being  started  throagh  cnreleasDeHS  or  mischief  on  the  port  of 
paaaeraby  when  tbe  wag^on  la  standing  unMCCupie<l.  It  practl- 
caJly  locka  the  tnacblne  until  the  driver  Is  seated. 

"  A  Are  regulator  automatically  regulates  tbe  fire  through 
the  preaaure  of  the  steam.  It  can  be  adjusted  without  dlscon- 
oeriing  any  of  the  pipes  or  loowenlna  any  of  the  JolntH,  and 
regulates  tbe  pressure  under  u  variation  o(  10  poxinds. 

"  The  depth  of  water  In  the  boiler  la  regulated  automatically 


by  a  device  that  cannot  get  out  of  order,  no  floats  nor  similar 
devices  belag  used.  It  [e  so  arranged  that  It  will  always  sup- 
ply water  to  the  boiler  on  level  ground,  or  when  going  dowD 
hill,  attd  win  supply  water  while  the  carriage  la  going  up  bill, 
If  tbe  hill  Is  not  very  long:  but  it  will  do  it  then  when  needed. 

'^Thls  device  Is  connected  with  tbe  power  puwip  operated  by 
the  rear  axle,  and  is  thna  always  ready  to  pump  water  when 
the  wagon  Ib  In  motion. 

"  By  a  peculiar  construction  ot  the  burner,  w^e  have  overcome 
a  difficulty  thjlt  BO  often  occurs  In  other  steam  wagons — work- 
ing back  of  tlie  Are  Into  the  interior  of  th?  burner  (which  thus 
becomcH  overheatefl  and  la  olten  ruined),  and  may  caiiHC  an  es- 
ploalon  or  Are  of  more  or  leas  fterlouBneea,  A  great  deal  of  time 
iittB  heeu  spent  on  thla  device  with  entire  succeee.  If  from  any 
cause  the  Are  should  be  extlDgulBhed  and  the  gasottne  contluae 
to  (low  from  the  pipe,  instead  of  lloudiug  the  burner.  It  tlropa 
to  tbe  ground  unlgnlted, 

"  After  the  fuel  tank  haa  been  filled  and  the  first  supply  of  air 
furnished,  the  pressui'e  Is  thereafter  automatically  regulated 
with  a  vailatlfni  of  not  more  than  four  p<.iunde.  II!  desired,  It 
can  he  regulated  to  one-hall  pound.  However  little  fuel  there 
may  Ue  in  the  tank,  the  air  prcwsure  la  alwaya  the  same.  When 
an  extra  amount  of  fire  Is  desired,  aa  Is  Hiocoettmes  the  caee  on 
a  ateep  hill  or  a  bad  road,  the  aJr  pressure  can  be  Encreaaed  by 
iuarely  prcHBlng  a  button. 

"^'By  simply  cloalng  one  valve  and  attaching  a  hose  to  aa.- 
otherthe  tires  of  the  wheels  can  be  refliiled  by  this  alrpu»Qp, 
and  a  pressure  of  150  pounds  can  be  obtained  11  desired.  Tbia 
pump  ia  operated  by  Steam  from  the  boiler  and  works  either 
automatically  or  at  the  pleasure  of  the  operator.  By  odjaat- 
Ing  a  hose  to  the  suction  pipe  of  thia  pump  and  iqeerthkg  tbe 
other  end  lu  the  veasei  from  which  tbe  fuel  supply  tank  la  HUed. 
the  tank  can  be  Hlleil  witbuut  leeeeulng  the  air  preaaure,  and 
thus  obviate  poasible  danger  of  Are  occasioned  by  pouring  tbe 
liquid  Into  the  taak  from  an  open  veasel. 

"The  fuel  tudlcator  la  attached  to  the  dashboard  of  the 
wagon,  aad  at  all  times  registers  the  amount  of  fuel  In  tha 
tank. 

'■  There  are  self-cloelng  valves  in  the  water  colu  mn,  for  thepur- 
pose  of  preventing  the  escape  of  atoam  and  water.  Should  the 
sight  glaJSS  be  broken,  these  valves  are  absolutely  positive  to 
tbelr  action,  and  a  now  glass  can  be  put  In  without  loaing  the 
water  In  the  boiler  or  waiting  for  It  to  COOL  The  carriage  can, 
however,  be  run  for  tbe  time  being  without  Inserting  a  new 
glaae,  tbe  automatic  water  regulators  supplying  the  water  as 
needed.  The  water  glass  Is  not  an  essciitial  pni't  of  this  cor- 
rla,g(^,  but  la  useful  for  C'ttuGrmlng  the  regularity  of  tbe  auto- 
matic device. 

"To  comply  with  the  law,  we  have  Introduced  a  fusible  plug 
la  Buch  a  way  that  aboutd  the  water  In  the  boiler  ever  fall  to 
wttblntwu  inches  of  the  bottom  (which  might  be  cUUeed  by 
Q^lwt  in  keeping  water  In  the  supply  (auk),  It  melts  and 
allows  Bteam  to  enter  n  cylinder  En  which  la  a  piston  connected 
with  a  valve  stem  In  the  fuel  pipe.  The  valve  stem  closes  aa 
Boon  as  the  preaaure  la  applied.  This  Inatautly  shuts  ott  tbe 
fuel  supply  aud  prevents  the  bolk-r  (roui  being  burned  or  other- 
wise injured.  Another  plug  can  he  Instantly  Inserted  without 
loosening  or  dlaconnecttng  any  pipe  connection.  Shonid  the 
operator  not  have  another  plug  at  hood,  by  simply  turning  a 
ratve  aud  thus  'Supplying  water  for  tbe  LoJler^  the  Journey  can 
be  resumed  with  perfect  safety. 

"A  portion  of  the  gaHollne  la  used  to  kee^  a  constant  light, 
so  that  If  tbe  main  Are  should  be  extinguished,  from  any  rause. 
It  wEII  be  Instantly  relighted  when  tbe  w«.gon  is  standing  long 
In  an  exposed  position.    Tbla  Is  very  desirable. 

"The  air  prwaure  derlcb  can  be  used  for  blowing  off  the 
boiler,  cleaning  chain  and  blowing  out  retort  pipe;  and  also 
for  blowing  out  tbe  water  In  tbe  heater,  should  that  be  necea- 
aary;  aa  for  iDat^nce,  In  Very  cold  weather  when  tbe  wagon  la 
atandlng  Unused.  Oy  a  connection  with  the  steam  pipe,  an  In-^ 
jector  can  l>e  ui»d  to  pump  water  into  the  tank  frpm  a  road- 
way supply. 
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"The  eteam  wntcr  pump  Ih  h.  perfect  frteam  pump,  ana  1h 
opertited  by  a  valve  wln*n  tbe  wagon  Ib  not  In  motion,  or  can 
be  opernt*d  while  tlte  whroq  Ib  mnnluff,  If  dealreit.  It  ts  also 
operftt*d  by  an  exuesB  of  ateam  In  the  boiler,  the  valvo  being  ia 
the  oaturt-or  a  Baf*>ty  valvf.  Whm  the  preaaure  reaches  a  g^ven 
point,  the  pump  atarts  atttfjmatlfuUj,  thUB  rellevln^f  the  preaa- 
ur«  and  at  the  same  time  TuralaMug  the  bDller  with  mote 
water, 

"The  Apr  ateelerator  1b  a  device  by  which  the  operator  can 
Incrcaae  the  Are  vlthout  leaving;  hia  Beat  or  atopplng^  tbe 
wftgon.  It  in  very  deelrable  when  aeconding  hille,  or  on  a 
Bandy  or  heavy  road.  Also,  the  fire  can  be  turned  down  by 
this  device  withuut  leaving  the  Beat,  the  lever  being  placed 
where  It  Is  convenient  tor  the  Itaud  ol  the  operator,  and  bo 
regulated  thai  no  dlBagreeable  blowlng-off  caa  occur  when  the 
wagon  li9«tand!ug, 

"  A  heater  is  mipplled  tor  the  purpose  ot  heating  the  teed 
water  and  oIbo  for  contlenBlng  the  etfiam.  Practically  ooitenm 
IB  Been  when  the  wagon  hi  In  operation  and  no  noise  of  eacap. 
Ing  steam  ia  heani, 

'■'■  Electric  lights  lu  tront  of  the  ganges  on  the  daAhboanl  and 
behind  the  water  glasBe«,  operated  by  pretWHre  od  a  button  In 
the  Bteering  handle,  enable  the  operator  to  aee  the  gangea 
plainly  at  nlgLt. 

"All  the  muchlnery  can  be  reached  without  taktng  out  a  bolt 
or  Bcrew,  The  burner  can  tje  detached  in  about  three  mlnuiea 
without  breaking  any  joint. 

"  Fire  Is  Btarted  by  pitttJng,  through  a  tube  In  the  side  of 
the  wagon,  a  little  alcohol  into  a  lighting  trough  and  apply- 
ing ft  match.  After  the  alcohol  haa  been  barDlng  for  about 
two  mhiutee,  the  ganoline  Is  turned  on  alowly  and  the  Hre  can 
then  be  r^ulated  aa  deelred.  No  torches,  hot  Irona,  nor  road- 
«ide  HrM  are  required." 


THE  REUTERDAHL  5T0RAQE  BATTERY. 

TiiB  Iteuterdahl  Electric  Co.,  of  Providence,  R.  I,,  hellcTM 
that  It  hoe  met  with  a  great  tneaaure  of  anccesH  In  overcomlDg 
the  diUBcuItles  prevlouBly  encountered  in  storage  battery  con- 
struction. The  Ileuterdahl  battery,  while  revolutionary  la 
flome  reapBCts,  la  far  from  being  revolutionary  In  others,  as  no 
Deff  materials  are  uaed  in  Its  conatnictlon.and  Ita  matere  only 
claim  new  coiublnutionR  of  the  old  and  tried.  The  key  to  Its 
Buccens  Id  the  elimination  ol  dead  weight  and  theeubetLtutlon 
of  active  mateiiaJ;  that  la  toflay.chemicalaas  taking  aoactlve 
part  in  the  working  ot  the  battery  are  substituted  for  lead, 
which  is  held  to  he  over  aufflclent  for  conducting  the  current 
generate. 

lu  Btorage  battorlea,  aa  heretofore  commonly  couatmcted, 
the  active  mat«rlal  Is  held  In  openings,  grooves  or  depressions 
of  the  lead  gride,  and  iB  often  applied  in  the  Torm  of  a  paatCv 
made  of  some  compoubil  ol  lead,  litharge  or  minimum,  with 
dilute  sulphuric  afld.  The  grlda  not  only  enppart  tbeacclve 
material,  but  alao  lorm  the  electrodes  tor  conductlni;  the  elee- 
trlclty«  The  area  ot  tbe  openluga^  grooyoB  or  receaaea,  which 
contain  the  active  material.  Is  hut  a  small  Iractloa  of  tbe  entire 
surface  of  the  grid.  Ae  a  consequence,  the  bulk  of  the  weight 
of  a  finished  plate  if  made  up  of  the  weight  ol  the  lead  grid  and 
out  of  the  welKht  of  tbe  active  material.  Storage  batteries 
thus  made  are  heavy  and  cnmimrBome,  and  the  disproportion- 
ate weight  of  the  grill  and  tlie  active  material  ts  one  of  tbe 
principal  objections  to  their  use.  and  mnkee  thc^co  ununited  for 
many  purpoaea.  It  Is  also  obvious  tbnt  the  capacities  of  two 
storage  batteries  of  the  sarop  weight  are  proportional  to  the 
amount  of  active  material  they  contain,  and  not  to  the  weight 
ol  the  lead  grids. 

The  most  eerlous  difficulty  experienced  in  Storage  batteries  Is 
that  they  do  not  aufHclently  wupport  the  matnHfll  which  they 
ATw  iutetided  to  bold  In  poelclon.  This  material,  lu  general. 
depends  for  its  support,  to  a  large  degree,  upon  Its  cohesion  to 
Che  surface  ul  tbe  grid.     When  a  maaa  ol  the  active  material  la 


loosened  from^  the  grid  and  projects,  bulges  or  falls  outward 
from  the  latter.  It  Is  liable  to  come  In  contact  with  similarly 
dlBpiacod  masseB  of  active  material  from  an  adjacent  plat«, 
and  thus  (orm  a  short  circuit,  thereby  greatly  reducing  the 
effleleucy  ot  the  battery. 

These  vartoua  ditflcultlee  are  claimed  to  be  aTolded  by  the 
method  ol  canstmctlng  the  Keuterdahl  battery.  The  elec- 
trodes of  these  bntterlesare  not  designed  to  support  the  active 
materiaU  but  only  to  cooduct  the  electric  currant.  Tbay,  an, 
therefore,  very  light,  and  thua  the  weight  ol  the  battery  la 
reduced  to  a  minimum.  The  greatest  possible  area  of  active 
material  is  exposed  to  the  electrolyte,  white  the  poeslbillty  of 
local  action  la  much  reduced,  owing  to  the  email  aU?  of  the 
electrodes. 

The  active  material  la  held  In  place  by  thin  sheets  ot  a  mate- 
rial which  la  a  non-conductor  d  electricity.  Any  effect  of  the 
electrolyte  upon  the  active  material,  changing  the  form  ol  the 
latter.  Is  compensated  tor  by  the  elastic  nature  of  the  holding 
plutea,  which  yield  readily  to  any  condition  of  the  maaa  of  the 
active  material,  and  thua  provide  an  nhaolnte  Immunity 
against  all  buckllug  or  warping  of  the  plates.  Tbe  holding 
plates  adopt  tbemHclves  to  the  uneven  expansion  of  the  active 
material  and  yet  retain  their  strength  and  rigidity,  and  are 
claimed  to  be  free  from  all  liability  to  crack  or  break. 

It  is  generally  true  that,  when  the  electrolytic  action  baS 
made  the  lead  grid  uselees  as  a  mechanical  support,  the  electric 
conditions  of  tbe  active  matGrlai  are  tbe  best.  Hence  tbere 
[8  an  obvious  advantage  In  using  supporting  means  which  will 
withstand  the  electrolytic  action  and  retain  their  mechanical 
Strength  and  flrmnese  unlmpairedi.  The  elastic  action  ot  the 
holdlDg  plates,  which  lie  externally  to  the  masB  ot  tbe  active 
material,  surrounding  tbe  electrode,  and  the  BmallneM  of  the 
perforations  In  the  holding  plates  prevent  the  dlBpLacemf^nt. 
loosening  or  projection  ol  active  material,  and  It  ia  practically 
impossible  tor  short  circuits  to  be  formed.  Tbe  conetructlOD 
of  the  battery  Is  Such  that  all  parts  are  readily  acceaslble  and 
detachable,  and  repalrB  can,  tberefore,  easily  be  made  wbeo 
necessary. 

The  Reuterdnhl  battery  patent  covers  broadly  the  Idea  of  a 
frame  work,  having  ou  each  nf  Its  broad  sides  flexible  aid? 
pieces,  made  of  hard  rubber,  or  other  anitnble  material,  perfo- 
rated su  that  tbe  electrolyte  will  have  free  acceea  to  tbe  active 
material  which  Is  contained  wUhin.  Tbenfficervot  the  Reater- 
dnhl  Co,  are:  Arvid  Reuterdabl,  flc.  B.  A.  M.,  presldant; 
George  F.  Weston,  treasurer,  and  I~  H.  Campbell,  BScivcary 
and  general  manager. 
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THE  AUTOnOBlLE  RACES  AT  NEWPORT. 

Tbe  chief  event  nu  tbe  rarijid  at  Newport  at  preaeatiauuquea- 
^lonably  the  tomlag  automobtle  races,  wbl«h  are  to  be  lield  at 
AqaidDeck  Park,  Kepteniber  0.  thre«  and  a  half  Diilea  from  tli<? 
citj,  Newport  aocleCy  fs  imnklog  active  preparations  to  ineure 
the  <laj  being  In  all  rwpecta  a.  great  iiucc>eBfi.  l^xcurilooa  w\U 
b*  made  up  rrom  vaHoua  pulota,  anJ  a  very  large  attemiaace 
la  oeeured. 

A  aerlea  of  6^ani]  prlie«  have  beeo  oflereil,  which  Incrcasoa 
th«  public  int6re«t  Id  tbe  result.  Additional  eotrlee  bare  been 
made,  the  complete  Mat  ao  far  belDg  aa  follovfa: 

OaaallDP  Veblcle«~W.  K.  Vanderbili,  Jr.,  Oooper  Hewitt, 
James  L.aDl6r,  Tbe  Colombia  Machine  Works,  andtbe  American 
Motor  Co. 

Electric  Vehicles— A.  L.  RIker,  Lewis  DeForrtst,  Knlgh t  Seftel, 
Mre.  Hermati  Oelrleha,  W.  K.  Vanderbtlt^  Jr.,  Thp.New  Eni^land 
Electric  Vehicle  Tranaportatton  Compaur,  Stuyveaant  3-*{toy 
aod  Clarence  I>4itau« 

&team  VeblclecK^obD  Jacob  Astor,  George  !■  Scott,  M.  Mul- 
ler,  S,  T.  Davis.  W.  K.  Vanderbllt,  Jr.,  The  Locomobile  Colnpauy 
of  America  and  The  Leach  Motor  Vehicle  Company. 

Tricyelea— Harold  VaDderbllt,  Royal  Phelps  Carroll,  K.  A. 
Sklaner,  Mr.   Bolelote,  Cbariea  S.  Henahaw  and  C.  Plnard. 

Addltiuual  entries  are  expected. 


THE  LEGAL   TDEA  OF  SPEED. 

Id  a  recent  court  di.H:Jsion  at  Blng^hamtuu,  N.  Y.,  la  tbe  case 
or  an  autottiobllB  arrest  lor  esceeJloK  the  ordloanee  ot  eight 
ml[e«  an  honr,  the  polleeman  (uaklug  the  arrest  swore  the 
wagon  started  from  a  BtandBtlll,  and  from  that  point  <whlcb 
was  tbe  posltlOD  or  aalil  i^uardlan  of  the  peaue)  turned  a  cor^ 
ner,  crossed  fonr  street  railroad  tracks,  there  being  two 
switches  at  that  point,  heavily  paved  with  cobble  rocks  of  long 
standing,  croeaed  a  crosBliig  over  whlcb  people  were  passlog, 
and  came  aKain  to  a  standstin  ut  a  poiut  distant  from  the 
start  of  about  GOO  feet,  audwEthln  the  distance  tbe  wagon  bad 
(raveled  at  tlie  rate  of  IS  mlleaan  hour.  Four  other  wltneasea 
werefurnlahed  wUlIng;  to  swear  that  to  their  best  knowledge 
and  be  I  lei  the  wagou  was  moving  under  Ave.  Aa  the  wagon 
wae  moving  directly  from  the  potlceman  over  aueb  a  course, 
and  was  dtted  with  small  tlrea  uud  Sf^-Lncrh  wheels,  consider- 
able surpriae  wtis  lu  evidence  at  the  wllUuguess  oJ  the  witness 
to  swear  to  a  statement  so  almost  Impossible.  Antomoblllsta 
in  tbe  city  were  at  oneelmpreaBed  with  tbo  rldlculouaneBa  ol  It. 
TheD,  again,  the  case  shows  the  uowtlUnKness  of  tbeee  "arms 
at  the  law"  to  permit  tbe  inevitable  ami  the  wide  dlscrvpancy 
shown  at  Buch  exqoalitatlons  when  It  comes  to  a  question  of 
•peed. 


AUTOnOBILIST  LOSES  CASE. 

Damages  have  be<!n  awarded  to  Daniel  Piatt,  of  Patchogue, 
L.I.,ln  bis  Bultagalnst  Wilson  R.Stnlth.a  Sew  York  meFchnut. 
Pl-ltt  and  his  wHe  were  drlvlut?  on  July  3  nl  Weat  PatL-hogue, 
when  they  met  Sniltb  la  hta  nutomoblle.  I'lntt'a  horse,  at 
Right  of  the  machine,  became  unmimngeabk,  and  ran  away, 
flii^  Plait  and  his  wife  were  thrown  out.  Mrs.  Piatt,  It  la 
said,  was  hurt  eevereiy.  Piatt  aMked  for  flTo  damages,  and 
waH  awardeil  ♦120.  Miw.  Piatt,  it  Is  aald,  wll!  bring  a  suit  on 
her  own  behalf. 

CAN  TOU  BET  OS  NEW  SUISCRIBERS  ? 

*  Any  of  our  subscribers  who  are  wilting  to 

solicit  subscriptions  for  The  Horseless  Agk 
from  their  fellow  townsmen^  are  requested  to 
communicate  with  the  Editor. 


The  Widton  Motor  Carriage  Co.  has  opeo«d  a  Chicago  ofHce 
tn  the  Monsdaock  block. 

The  Canada  Cyrle  &  Motor  Co.,  Toronto  J UDCtlon,  Canada, 
are  putting  out  a  Hue  ol  motor  trlcyclea  and  quads. 

The  Xew  York  Automobile  Co.  are  reported  negotiating  for 
the  purchase  of  the  Wutee&ter  plant  at  Mlddletown,  Conn. 

The  Rose  Polytechidc  lustltutc,  of  Terre  Uitute,  Ind.,  will 
devote  special  attention  to  the  automobile  Id  Its  course  of 
study. 

H-C.  Baker,  of  Hartlord, Conn.,  Is  reported  to  havelnteresied 
New  London  capital  In  hie  motor  reblcJe,  and  to  li«  about  to 
start  a  factory  there. 

The  LocomobiieCo.  of  America  are  puahlug  work  on  the  mall 
wagoua  they  are  building  for  tbe  govemment.  An  additional 
order  for  seven  bas  been  received. 

Tbe  Pennsylvania  Railroad  Ls  said  to  be  the  only  ferry  com- 
pany around  New  York  that  is  enforcing  tbe  law  against  the 
carrying  of  gasoline  on  harbor  vessels. 

The  New  York  Post  Office  departraeutreporta  a  saving  of  15 
minutes  per  trip  as  a  result  of  Its  testa  with  motor  vehicles  fur 
the  collection  ut  mall  In  the  downtown  districts. 

The  autborltlea  of  the  village  ol  SoutbamptoD,  L.  J.,  havo 
passed  an  ordinance  limiting  the  «pe«d  of  automobiles  withlu 
the  hmita  to  seven  miles  an  hour,  under  penalty  of  a  flnu  or  |2Q. 

Tbe  t}&  Dlon-Bouton  Motar«tte  Co.  have  opened  a  branch 
office  Id  Now  York,  in  the  St.  Nicholas  Itltik  Bldg.,  West  6Gth 
street,  near  Colambus  avenue,  under  the  charge  of  G.  H,  H«in- 
shaw. 

C.  Q,  Wridgway,  traveling  repreneatatlve  of  the  De  Dlon- 
Bouton  Moturette  Co.,  ts  this  week  covering  the  terrUory 
between  .\lbany  and  Syrucnse.  The  flrat  week  In  September 
will  Qad  Ulm  Id  Rocbeeter  and  Buffalo. 

MeBsra,  NnRurd  and  Bradbury,  of  the  Stauley  Mfg.  Co.,  Law- 
rence, Mass.,  recently  drove  two  of  their  new  steam  carriagea 
from  Boatoa  to  Tiirrlngton,  Conn.,  accompanied  by  the  pur^ 
cliasers,  two  gentlemen  of  the  latter  city, 

Tbe  Worcester  (Mosh.)  Automobile  Club  has  beer  organ!»ed 
wtth  17  members.  James  E-  Fitrwell  is  president;  James  W. 
Billow,  vlce-pieaident;  Heory  F.  McKnight,  secretary  and 
treasurer,  and  W,  A.  .Sutton,  chief  luarehai. 

C.  H.  &  r,  IC.  Miisoii,  Rocheater,  N.  T.,  wl»o  obtained  judg- 
ment against  J.  B.  West,  of  the  same  city,  for  damages  dae  to 
a  runnway  ciLused  by  tbe  iatter'a  automobile,  have  apjjealed 
from  the  reversal  of  tbe  County  court.  The  original  decision 
was  In  favor  of  the  Masons,  but  ibis  was  reversed  by  tfaeCotinty 
Court. 

Francis  D.  Cariey,.one  of  the  head  promoters  of  tbe  f  75,000,'- 
000  Anglo-American  Rapid  Vehicle  scheme,  Is  reported  mlBsbig. 
Pennlngtlon,  another  rlnglendi^r,  3b  In  London,  daullng  the 
loDg-BQ fieri Dg  fi^nglieb  public  again.  Laweon  baa  also  returned 
to  bis  native  heatb,  and  in  consmiuence  vl  tbeee  wholesale 
desertions  the  A  agio- American  office,  at  20  Broad  street.  New 
York,  ta  said  to  be  closed. 

W.  L,  Dqdman,  formerly  Of  HlmpBOU  £  Bndman,  Manchester, 
ElajEiand,  whose  newly-formed  connection  with  the  Milwaukee 
Automobile  Co.,  Milwaukee,  Wis.,  was  recently  reported  in  our 
columns,  expects  to  have  a  ateam  omnibus,  embodying  his  In*, 
re ntlon,  completed  by  neit  November.  He  returns  to  Europe 
this  month  to  settle  up  his  aQalra  prior  to  making  hia  perma- 
Dcnt  liome  In  the  United  States. 


*4 


THE     HORSELESS     AGE 


Vol.  e>  No.  23 


It  Ih  the  tntenttoa  of  the  AatomoblteCltib  of  Am&rkii,titLb(;lr 
show  Id  tbe  MaJlson  Hiiuan;  Garden  next  November,  toexblbit 
&  Dumbpr  Dt  raclaif  aueounobiJ«a,AS  well  as  a  number  uf  foreiKU 
carriages.  They  also  wiBh  to  adO  to  their  cxhlbU  auy  early 
experimental  motor  cflrrlafiOB  which  they  caa  ftiwl,  as  thej  l>e- 
lle?6  tht?t«  will  be  o(  coiiHlderoble  hlBtorlC-iil  tnlereHt.  Parliee 
having  HMCh  relics  In  tbeir  paHaeBBlon  are  r^ueateij  to  com' 
aiuDlcate  with  A,  K.  KhBttuck,  CLalrmau  of  tbe  I^xbibltlan 
Committee,  XI  Broadway,  Xtw  York. 

In  our  lusof^.  ol  August  22(]  wu  made  Dr.  KJngelej  the  ngent 
of  tbe  1i>comub!l«  for  Vermont.  It  should  be  Ht- Jo.  R.  Lloitley, 
ol  Burllnston. 

E.  15.  Schwaralcopr  hnn  resigned  ns  ertltor  of  the  Automobtif 
MRg/uiae.  The  Orcnter  later-State  Fall-  o(  Trenton,  N.  J„  ol 
the  aQtoniobll<!  itepartDi'eutor  w bleb  bt*  la  TTlfknaicer,  Iin9  opened 
u  New  York  office  at  Hooin  GO,  Astur  OaurC  Bvilldln^,  2ri  Weat 
33d  street.  All  the  space  alJatted  to  aatomublleB  has  heen 
talteu,  aiL'l  an  aaniix  la  eoiitemplated. 

The  Hampden  Autcimi:)bilo  &  LuuiichOo.,  upltnl  tlOU.OOO, 
hau  b<*n  firgaulaed  under  Maine  lawH  by  J.  Frank  Durj'ea, 
Hprlngfleld,  .Uaee.;  WllLlaiu  C.  Catoa,  Portland,  Uv.,  and  Addl- 
fiun  L.  Oreen,  of  iloljoke,  MaBB.  J,  Frank  Durjeft  Is  president 
and  treasurer  i>[  the  c<nii[iuiiy. 

All  automobile  club,  with  10  members,  was  organised  at 
Montelalr,  N.  J,.  laBt  Wcilneaduy  iilgtit. 

Tb&  PlalnQeld  (X.  J.)  council  bas  passed  an  ardlaanee  tn 
ItpensecompeU'tttantomoblllHlH under  the  name  rulea  governing 
horse  vchlclea  a«  to  apeM  aud  right  ol  way  and  bleyclea  ai  to 
lamps  and  f^ongs. 

The  He.  Louie  Automobile  &  Supply  Co.,  Ht.  Louis,  Mo.,  who 
claim  to  be  tbe  Hrat  company  la  tbe  world  to  start  an  autontO" 
bile  supply  buslneee,  have  Issued  a  catalogue  of  tbeIr  varloua 
gears,  transmlssloDS,  envlnes  and  complete  TPhlclee.  They  aim 
to  buDitlti  nearly  everything  that  enters  tato  tbe  conatruction 
of  an  aritomobUe,  aad  malie  a  specialty  of  their  complete  run- 
ning g^ar,  Improved  gasoline  engEne  and  traosmtsBloti,  which 
tbey  Hell  to  experimenters  or  those  who  wEflh  to  build  veblclee 
for  tlieuiHeli'«'R. 


THE  KEYSTONE  THRHE-SEATED  AUTOCYCLE. 

We  Illustrate  herewith  the  latest  addition  to  tbe  regular  pro- 
duct of  the  Keyatooe  Motor  Co  ,  of  Philadelphia,  It  Is  tbe 
third  type  of  vehicle  tbey  have  plaeed  upon  the  market.  Tbey 
bate  8*jme  regular  delivery  wagons  and  "'WagonettM"  under 
way,  but  BO  tar  the  rebk-tes  which  tbey  har«  marketed  coaalst 
ol  tbe  Btandard  "autocycle,"  the  parcel  delivery  wagon,  and 
tbe  three-aeated  "  autoeycle.'' 

The  three-Keate<l  autoeycle  Is  simply  a  etandard  autncyrle 
elongated  lt>  laches,  with  the  addition  of  a  seat  placpd  over 
the  motor  for  the  operator.  The  frame  is  made  of  l<^j-lDch 
steel  tubing  i^-lnch  thick.  The  wheels  are  30  lachee  aud  34 
lucbea  diameter,  iQtted  with  2^-lncb  pneumatic  tires.  The 
apukes  are  I'l-lncb  wire-laced  tangent-  The  rear  axle  Is  J^ 
inch  diameter,  and  is  curried  In  eel  f-nd  Just  lag  bearings— luaur- 
lag  at  all  times  perlect  ailgnmeut  of  tbe  driving  abaft.  Tbe 
front  axle  has  a  sUght  inovemeDt  around  a  king-bolt  In  tbe 
vertleal  plane  to  compeosaf  ■  for  the  irregularities  in  the  road. 
Thla  arrangement  prevent*  any  twisting  or  distorting  of  the 
frame  when  travelling  on  rough  roads. 

The  motor  Isoueof  tbe  Keystone  standard  4x  4-lQeh  engines. 
Thla  motor  ta  stated  to  deliver  a  two-brake  horse-power  at 
400  reve.  per  minute  and  four  horse-power  at  ROO  re¥«.  It  l» 
^completely  controlled  from  the  driver's  Beat.  A  smaU  lever 
regulatee  tbe  speed,  and  the  clutch  and  back  gear  mecbanlBm 
are  also  controlled  from  this  seat. 

Two  cbanges  of  gear  are  provided.  A  gear  having  a  ratio 
of  five  to  one  will  give  a  maximum  apeedv  on  good  roads,  of  SO 
miles  ]>er  bour:  while  the  blll-cllmblng  gear  wIEJ  give  a  maxi- 
mum speed  of  six  miles  per  hour.  Intermediate  speeds  are 
obtained  by  uhlltlng  tbe  Ignition. 

Tbe  ctrcnlating  water  Is  carried  la  a  four-gallon  copper  tank) 
and  In  additlioo  a  beat  radiator  Is  provided.  Water  enough  la 
carried  for  a  lO-bourg'  continuous  rnn.  The  trend  may  t»e 
madestandafd  when  daelred;  when  not  apeclfled,  however,  It 
la  always  tuiir  feet,  and  the  wbei-E  base  Es  four  frat.  eix  laches, 

The  Keystone  UotorCo.  has  been  makitig  extensive  arrange- 
ments for  mauufaoturlDg  tbeee  vehicles,  vrhlcli  they  believe  will 
prj.)veaa  popular  ns  Iheir  atandard  atltoc^rV. 


^  i  /»; 


A  ^LK^r.  la  l-^soNT  OF  TSK  Stork  OF  THE  Bt.  Lottm  AitTOMcitiiLe  ±  Stri-PLY  Co,»  At,  Loi'tb,  Mi>, 
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MOTOR  VEHICLE  PATENTS 
.-.  /.  OF  THE  WORLD  .-.  .-. 


UNITED  5TATES  PATENTS. 


65(5,707— t'arhnrcter  for  P+^troJeum  aod  otb*r  Engines.— A. 
&  L.  Lntnl^re,  of  Lyons,  Franw-  August  27,1000.  Applica- 
tion atcf!  March  27,  1900. 

Tlilt)  Is  a  I'arburetcf  of  the  eatiBtant  level  type,  tte  constant 
level  being  obtained  by  Dieangora  (Joat  B.and  L-aunterjveigtita 
r,  P.  ProDi  the  foriBtant  levpl  ctiinpnrttiieat,  tlio  llijulrl  tu  be 
vaporized,  pAsaeH  through  n  passapie  C  an^l  thnm^'lj  the  vi'rtl- 
cal  tube  E  to  a  reveraedi,  trunenteil,  fonlcal  chntuher  H.  The 
uiiper  end  or  the  tube  B  i«  Homewhftt  higher  tlmo  the  levt-l  of 
the  liquid  la  the  constant  level  compartment,  and  when  the 
apparataa  is  ut  rest,  there  la,  thijrttare,  no  flow  of  gneoUn*. 
At  the  uppur  f-nd  o(  the  tubo  E  thpre  is  n  anutl]  conical  viilve  F, 
the  ro<]  ot  which  pn3sefl  ftt  the  bottom  of  the  closed  tube  p, 
Bcrewed  Into  th*  bottom  of  the  Btuffing  box  v,  and  by  the  aid 
of  which  the  opening  of  tlie  valve  F  can  be  reg'ulqt«d. 


u 


yi 


The  exterior  air  la  drawn  In  through  the  luniiel  K,  and  fans 
to  patttH  tbruugh  Injere  of  inetnlllc  cloth  Ifullcated  by  y.  The 
flucttou  of  the  plstou  drawa  the  UtiUlil  tu  he  vaporEsed  up  to 
the  valve  F,  wher*  it  Ihaui^s  Iq  n.  thin,  conical  nheet.  The  eJr 
hreakti  uji  tbp  ahoet,  nod  viipoHzlng  ihe  llquki,  carrl'?^  It  along 
to  the  cyltiidfr  ol  the  engine.  The  cami^osltion  of  the  luUtnre 
Is  re^ulat6'3,  once  for  all,  by  ildjue^tlng  tbo  opening  ol  the  vulre 
P.  It,  therefore,  aufflces  to  reKulate  the  speed  ol  the  motor  by 
means  of  the  cock  J.  When,  by  aceldental  excess  of  speed,  the 
suction  nt  the  motor  paescfi  a  certain  llniilt,  the  suction  of  the 
petroleum  will  be  Increctsed;  but  Jn  th^B  case,  the  pressure 
elected  on  the  flln^Kt^  R.  at  the  bpse  of  the  chamber  B,  rfllses 
this  chamber^  compreBsiiig  the  sprlq.};  N.  Tlievalve  F,  there- 
torVt  remaina  below  the  Biuallprend  of  thecone,flDd  the  suction 


o!  the  petroleum  is  BUBpc^ndcd  uot[l  the  Bpced,  having  a^ain 
become  uormal,  the  chamber  U  ngfiln  deececdB  to  the  position 
shown  En  the  drawliijif, 

cnO.'JOa— Low  Water  Alarm  for  Steam  BoUer*.— Samuel  L. 
Moyer,  of  Ctncinnatl,  Ohio.  August  21,  1900.  Application 
flled  June  2n,  1900. 

Descrlbtts  h  low  water  alarm,  of  the  typ«  In  which  a  tube 
extends  Into  the  boiler,  Its  lower  end  extending  down  Into  the 
water  ol  the  boiler  to  the  low  water  level.  In  caseof  low  water 
the  ste'SU]  passes  up  the  tube  and  opera  tefi  a  whlatle. 

«.>ifi,2lS— Mntur-Cftr  DrlvingGoarand  Gear-ChaDgliig  Device, 
Alfj-ed  Rawiluaon.  of  Wlnwlch  Warren,  l^UKby,  County  o(  War- 
wick, EuKlund.  AiiguHt  21,  lano.  Application  filed  Januory 
y,  iitoo. 

The  Invention  relates  to  a  apeetl-chnuging  device  for  motor 
vHik'Ica.  It  coofilBts  in  operating  the  clutchee  coDD'ectliig;  the 
several  ({ears  of  a  motor  car  wttlt  the  driving  axle,  by  meana 
ol  a  near  shaft  operated  by  a  foot  or  (»ther  lever.  A  numtwr  of 
crau^w  are  provided  on  the  gear  shaft,  and  a  correspundliig 
number  of  llnku,  with  suitably  shaped  ends,  adapted  to  be 
perated  by  the  cranks,  each  link  being  provided  with  means  to 
operate  one  o(  the  clutches.  The  cranks  are  BO  disposed  In 
relation  to  the  poBltlons  of  the  lEnk  enda  that  only  one  cruak 
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can  be  In  a  posltton  to  operate  Its  link  at  one  tltue^  and 

gearehnftls  adapted  to  b^  moved  longltudlaally  by  a  suita- 
ble mechaulsni.  By  QlovlUK  the  gear  shaft  to  a  CitrtntD  posE- 
tion,  one  crank  will  be  chosen,  and  when  the  foot  lever,  or 
other  ^^ar  shalt  operating  lever  \%  fuoved,  or  tet  go,  one  clutch 
only  will  be  put  luto  gear.  In  the  drawlugt  b  la  the  motor 
ehaft  wbk'h  carries  on  ltd  two  extCUdlOnS,  three  Spur  plnionB 
and  one  sprocket  pinion.  All  the  pinions  are  connected  to  fric- 
tion clutch  members.  The  countershaft  c  carries  gears  and  a 
sprocket  wheel  correspondBng  to,  and  engaging  with,  the  plo- 
lons  un  the  motor  ehuft.  On  the  motor  shaft  there  are  atso 
two  flywheels  d  and  e,  and  these  flywheele  werve  at  once  the 
purpose  of  the  tight  part  of  the  friction  clutches,  which  latter 
are  o(  the  conical  tyjje. 
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The  motor  start  b  paeaeB  tliroagli  busbRB  I,  In  the  frame  a, 
and  fi  eontltmalion  m  of  each  bush  la  screwed  and  liicloBed  lii  a. 
nut  u,  to  which  are  attached  clips  1,  which  catch  a  flange  o  oQ 
each  Bt>(<evi?  fa.  A  rotation  of  the  nuts  G  will  alldi-  the  aleeves  b 
nIoQK  th«  Bbaft,  aud  put  theelutclies  tu  or  oat  ol  gear.  The 
□uts  ti  hava  each  an  arm  p,  to  the  end  of  which  the  links  k  are 
pirotally  coQDected.and  alea  aa  arm  y,  to  wblch  thi?  spring  '27 
IB  attac-lied. 

The  sprochet  whe«1 1  is  mounted  on  a  elcevi^  v,  wbtob  Ib  elld 
aloui;  Ihe  coiint^rahaft  bj  int'nita  ol  a  Hcrewed  hueh  vr,  nod  a 
nut  9^  in  a  mauner  precisely  the  Hame  as  tlie  Bleeret^  on  the 
motor  shaft.  Thlfl  latter  arratigfracDt  serves  tn  keep  tbe 
flprock&t  wh«i>]e  Iti  line  wbeu  the  8[)rucket  fitlilon  la  clutched  to 
the  motor  efatift.  The  nut  0  tia^  an  arm  s,  and  its  adincent 
nat  n  on  the  motor  shaft  hns  an  arm  y.  x  and  y  are  p5votallj 
connected  to  thv  ends  ol  the  link  s^  h^  which  means  tbeir  mo- 
tions are  i!«iilicn], 

The  driving  axle  2  carries  two  cbala  wheels.  3  and  4,  which 
are  driven  by  chFiiuBconuectiuff  them  with  chain  wbeele  S  and 
G  on  the  couut(^rahof(  c.  The  chain  wh«?eJB  Jt  and  4  nr&  lonae 
ou  the  axle,  and  ar^  rorim:-'!  wttli  projf^tloua  7,  adapted  to 
eni^flRe  with  tlie  |nwa  H  ol  poaltlveclutches  10.  Theee  oluti.'hee 
10  are  keyed  to  the  axle  nithaiGoAe  lentticr  key,  bd  ae  to 
allow  of  longitudinal,  but  not  of  rotary  movement,  relatively 
to  tlif  nsle.  The  method  of  operating:  the  frletlou— and  poei 
tire  clutcbea  can  beeaeily  followed  In  the  drawlnji!,  and  It  will 
be  noticed  thai  ouly  one  of  the  trtctJon  clntchea  can  be  In  gear 
at  a  time. 

656,389— Motor  Vehicle.— Patrick  J.  Colllns.of  Scranton.Pa. 
AuguHt  21.  1900.    Application  filed  Deeeraher  18,  1H99. 

The  InTciitlon  comprloes  ImprovementB  in  propelling  afid 
steering  devlpea  for  electrically  opernled  vehicles,  which  [hprmlt 
to  use  blf^b  8|>eed  moEora,  baring  n^ht  weight  and  high 
effli-ieiicy.  and  to  rendfly  control  the  vehicle  uuder  all  condl- 
tloua. 


The  motor  12  conalists  of  a  hollow  rectftn>fTilar  field  frame 
hav  Ing  at  tts  opposite  euda  inward ly-prajectlnij  pole"  pieces  17 
and  IS,  provided  with  field  coilBlQandSO  reepectively,  and 
a  renjovable  partUlon  27,  arranged  midway  between  the  pole 
pieces  and  foroilng  part  of  the  mnfflictlc  circuit.  This  partition 
has  ou  Its  opposite  Hides  short  pole  pteces  22  and  23,  whic 
are  opposed  to  pole  pieces  IT  and  18.    In  one  compartment  o 
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the  motor,  between  poles  IT  and  22,  there  Is  nn  armature  24 
and  an  armature  35  is  BlmHarly  arraused  between  pole  plecea 
lBaud33.  It  will  bo  seen  thtil  when  current  le  aent  through 
the  fleld  colls,  consequent  ptdL-s  will  be  set  up  In  the  short  pote 
[ileees,  and  that  the  armatures  may  be  otwrateil  and  controlled 
Independently  of  each  other.  The  motor  Is  designed  to  develop 
a  high  armature  upeed.aud  power  la  transmitted  to  the  wheela 
through  the  medium  ol  worm  gears. 

The  motor  la  placed  upon  a  support,  whlicb  Is  Joomaled  on 
the  rear  axle,  and  at  Its  outer  end  aprJng  suspended  from  the 
vehicle  body.  On  thla  support  are  also  fastened  the  bearings 
and  casing  lor  the  worm  gear.  Each  of  the  two  armature  sbaEta 
carrlea  a  brake  pulley  75,  and  a  worm.  The  worms  engage 
each  with  u  worm  wheel  on  Intermediate  shafts  28  and  A2, 
and  pinions  at  the  eitremltlesor  these  ehuftH  engage  with  spur 
gears  on  the  hubs  of  the  driving  wheels.  It  will  be  eet-n  from 
the  Illustration  that  armature  25  drives  wheel  1  and  armature 
24  Independently  opurates  wheel  2. 

Theforepart  of  the  carriage  Is  supported  uponannxIecHBing, 
consisting  of  flat  top  and  bottom  pieces  40  and  41,  and  united 
at  their  cuds  by  short  side  pieces  42,  suitable  springs  50  and  a 
flftb  wheel  ri2  being  arranged  between  the  body  and  the  casing. 
The  casing  Is  supported  by  half  aslea  G  and  T,  which  eiteud 
longitudinally  therein,  the  axles  being  pivoted  near  the  outer 
cndsol  the  casing  In  trunion  blocks  43, bo  thatlhey  may  swluif 
la  horizontal  plauca,  the  inner  ends  of  the  axles  being  guided 
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betw(K-n  upper  and  lower  BCjicneDtal  gtiidewnya  44  and  45. 
Ench  flile  la  provided  wlthaflxed  Rulde  block  46,  between 
wblch  aod  th«  gUiiJewayB  are  arraug'ed  Eia)tHt>^6  baU-!»«arInge. 
A  hollow  ateertuB  pcet  wtteDtlB  vertically  through  the  center 
o(  the  top  to  or  the  caalng,  and  through  the  foot  board  ol  the 
<^aelu]g;.  Secured  to  the  post  wUhIn  thpi  cusin^;  Is  n  wheel  .'>2a» 
havlBff  vartlcn,]  ploB  53,  Hrranged  4t  iliametrtcally  upposlCe 
points.  The  hall  H^cleaaiv  lormed  with  slats  54  (Fig.!]  at  tha 
inner  ead6,  which  eiteuil  longltudinnlly  Jind  vertlfally  there 
through,  nod  tbo  pine  pass  throuf^ti  theweelats.  It  wltl  be  Btien 
that  when  the  steering  poHt  la  tvrnt^fl  In  olther  ftirection,  the 
eDgBgemeDt  ol  the  pins  with  the  half  a:tl^  will  throw  the  latter 
out  ol  line  with  the  casings  In  opposltE*  directions,  as  in<]icated 
In  full  tinea  In  Fig.  1,  the  wheals  at  all  times  remaining  In 
parallel  planes.  (The  operation  of  this  Steering  geur  Is,  there- 
fore, not  Ic  accordaDpewltU  the  theory  of  tht;  Ackermaaa  steer- 
Lbg  gear. ) 

The  apeed  controller  08  Is  operated  by  a  vertical  movemeDt 
ot  tbe  Bteerlrig  lever.  Durlni;  the  last  part  at  Its  downward 
motion  thiG  aame  lever  opens  the  motor  circuits  and  throwB 
the  brake  Into  action. 

The  patent  BpeclBcatlDD  aleo  dnecrlbea  an  arraugement  of 
■witches,  by  means  of  which  the  fip«edH  of  the  two  arma tares 
are  varied  relatively  to  each  other  fur  the  purpose  ot  stwrlug. 
(Flg9. 1,  Sand  5.) 

ti^ft.aao— Motor  Vehkle,~jQhn  WuBblngton  EHjenbiilh,  of 
New  York^N,  Y.  Auguar.  21,  1900.  Application  (lied  Septem- 
ber 8,  1899. 

Refers  to  et&ering  and  transmission  mechanisms  for  au  auto- 
mohlle  cab,  In  which  the  rear  wheels  are  employed  botb  for 
drlBlng  and  Bteeria^. 

«56,483-Motor  Vehicle.— Waltur  Scott,  Plainfleld,  N.  J. 
August  '21.  J900,    Application  filed  February  25,  ISftS, 

ThQ  Invention  relates  to  Improv^einents  of  running;  and  steer- 
ing geara  of  motor  vehicles.  In  tbo  drawings  a  vehicle  Ih 
Ahuwn  having  a  vertical  niOitor  In  front,  with  ita  shalt  ruDuln^ 
longitudinally  with  the  vehicle,  A  ehaftrunnlng  all  the  length 
of  the  vehicle  Is  connected  to  theougltiti  shaft  by  meaas  of  a 
ualveruii  coupling, and  )ii;eisira  wtCh  the  differential  onChflrear 
or  driving  axle  by  means  of  a  worm-wheel  gearing,  l^ome  of 
the  cUlma  tMjfer  to  thy  steering  gear,  which  la  ol  an  Irreversible 
type,  worms  and  wheels  btlng  used  In  it. 

fl5G.ri.SG— Multiple  CjllJidcr  Gas  EDgine.— Husgell  A.  Frleble, 
of  MlddletowQ,  Conn.  Augaet  21,  lOOO.  Application  filed 
December  19.  1H99. 

TbiB  U  an  air-cooled  cylinder  eu^lne,  the  two  cylinders  being 
arranged  In  tandem  and  cast  Integral,  Tjie  engine  is  specially 
Intended  for  bicycles  and  other  light  vehlclea. 

The  cylinder  casting  has  a  particioa  a,  which  dlvidea  the 
Inner  apace  into  two  corapartm^ntt)  ur  piston  chnmhei-s,  A  and 
A'^  and  at  one  side  of  the  cylinders  Is  an  Integral  projection 
a',  BQppnrtlng  tfiB  gas  lalet  and  t^tliauflt  valves  for  the  lower 
piston  chamber.  This  prolnctlou  has  a  straight,  hurlaontnl 
chamber  c,  I'oiiiuiuDicattng  with  the  Upper  end  Of  the  lower 
apirtment.  and  Interrmlly  threaded  at  Ita  outer  end  to  receive 
an  IgultlDg  device.  Communicating  with  the  chamber  c  Ib  n 
valve  casing  D,  forming  tlie  lower  part  nf  tlie  projection  a*  nf 
the  cylinder  casCtug,  and  this  casing  contQlnD  the  exhaust  valve 
1>K  Theupper  part  of  the  projection  a  >contala8  a  stepped  opeti- 
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log,  to  receive  the  valve  casing  E,  wblch  contAlas  tiielnletTalTe 

E^  the  casing  being  held  In  place  by  a  bolt  F  passing  through 
a  threaded  opening  In  a  lug  a^  projecting  from  the  cylinder. 
The  valve  caaliig  for  the  upper  compartment  Iw  cast  integral 
with  the  cylinder  head,  and  Is  similar  to,  and  In  line  with  the 
valve  casing  for  the  lower  compartment. 

The  cylinder  Is  mounted  on  the  crank  framct  and  rigidly  con- 
nected thereto  by  the  bolts.  The  crank  shaft  L  Is  connected,  bj 
a  pitman  rod  I,  to  the  platan  L^  lo  the  lower  piston  chamber, 
and  this  piston  la  connected,  by  a  rod  |i,  to  a  ptflton  L^  In  the 
upper  cyilader  compartment.  Where  the  rod  P  paasea  through 
the  partition  a  thimble  or  bushing,  a*.  Burrounde  tiie  same. 
To  li«p  the  partition,  and  especially  the  bushing  forming  the 
guide  for  rod  11  cool,  the  lower  space  of  the  upper  pJeton 
chamber  serves  the  purpose  of  a  sort  of  reciprocating  blower, 
being  provided  with  two  oppoBlng  vaivea.  S  and  B,  During 
the  upward  motion  of  the  piston,  fresh  alF  Is  drawn  In  through 
valve  K,  and  iH  expelled  by  way  of  valve  R  during  the  return 
motion. 

Another  point  claimed  Is  the  tnAoner  In  which  the  exhanet 
valvee  are  operated.  Only  a  single  cam  Is  used  for  the  two 
valves.  Wiien  the  high  point  of  the  cam  la  on  top,  It  lifts  the 
exhauBt  valve  of  the  lower  cylinder  from  its  seat.  Wbeo  the 
same  point  occuplee  the  oppoalte  position.  It  depreeaea  one 
arm  of  a  double  nrm  lever,  and  the  other  arm  of  this  lever 
raises  the  exhaust  valve  of  the  upper  piston  chamber. 

650,491— Automobile  \'ehlcle.— Waldo  W.  Valentine,  of  New 
York.  N.  Y.  August  21.  11*00.  Application  flied  March  O.lfltK). 
The  object  o!  this  Inventiau  is  to  secure  a  conatructkm  by 
which  an  open  space  Is  provided  between  the  adjacent  ii«H- 
pherleaof  the  front  und  rear  wheels,  on  the  same  side  of  the 
vehicle,  to  provide  meana  when  the  vehicle  la  rouudlug  a  cnrve 
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for'tbrowlng  the  mDnln^  wbeels  on  the  Itioet-  aide  of  the  turre 
DDt  ol  etig^getuetit  with  tbe  driving  wbaeiQ.  A?  wilt  be  Beeo 
frucQ  tbe  drawing,  the  vebk-te  bae  a  (ricLloa  trauaintsBloa,  the 
(rtctlon  rollers  engafflnK  the  rinis  ol  all  (our  wheels.  AlWoor 
nrheele  nre  olao  used  fcir  Bteerlug  purpoaee.  &y  menus  of  a  bjb- 
tcca  of  dlHtoDce  rodJH  between  the  two  nxles  and  a  frame  Bup- 
portlnE  i-h«  bearlnga  of  tbe  counterahafCB,  the  (rictloa  rollers 
on  one  R(dH  of  the  Tebkle  are  broustit  oat  of  contact  wltli  the 
wJieels,  thuB  Betrlnfi  the  fuuctioti  ordtnarllj'  performed  by  the 
dlDerentlal  gear. 


AUSTRALASIAN  PATENTS. 

Fn^rn  rhllUps.  Orrn-mOe  &  Co.,  Patent  and  Trade  Mark 
agents,  533  ColUne  atrt^et,  Melbourne,  Victoria, 

"Carburetters."  W.T.Purvea,  of  47  York  Place.  Edloburgh, 
Scotland.    'So.  17,260.    Id  the  colony  of  Victoria. 

"<3o?ernlng  Interual  rombuBtlori  EuKineB."  W.  J.  SpmsDai 
of  Sidney,  New  tjontb  Walee,  No,  10,242.  In  the  colony  of 
>*ew  South  Wales. 

"Driviuff  Gear  of  CyclCH.  Motor  Care  and  tbe  IJke."  G.  C. 
Hcrrk-k.  of  21  Gleo  street,  Hawtbome,  Victoria.  ;.No.  IT.BSfl. 
In  the  colony  of  Victoria. 

WANTED.—  Vol.  /,  Ne,  i,  Val  2,  Nos.  5,  tf.  7,  8, 
p,  /o,  and  Vol.  j^  No.  I.  A  new  number  of 
the  weekly  will  be  given  in  e*chaBge  for  any  one  of 
these,  if  in  geod  condition,  and  for  Vol.  1,  No,  1, 
four  numbers  will  be  givea  if  in  good  condition. 
HORSELESS  AGE,  American  Tract  Society 
Building:,  Nassau  and  Spruce  Streets,  New  York, 
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AdvcfU&emeats 

Inserted 

Under  1  his  HmS- 

iii£  at  £2,00  Aci 

Inch  Ear  Each  Ibuc* 

Payable 

in  Advance. 

SPECIAL 
NOTICES 

WANTED. 

A  two-paseeDger  electric  vehicle.  G\v&  name  of  biilldei- 
and  tail  inforniBlloii  as  to  oondiLioD,  coostructiont  etc4 

S.  T.  GEAR,  Box  &44,  H&rifonj.  Conn. 

FOR   SALE. 

A  Irficomobile,  with  flue  engine,  and  in  good  condition 
uthensiee,  Beady  for  Immediate  deliverj'  and  use.  J460.  Caa 
be  seen  and  tried  In  convenient  lo«i!ity  in  New  York  City,  Also 
a  eccoiid-hand  two-eeated  Loeowobile  at  about  5850,  Also  ad 
electrical  charging  outfit  tor  MOO,  which  cost  $GO0.  All  oT  th« 
above  are  in  Qrst-class  order. 

DU  BOIS  AUTOMOBOE  AGENCY,  220  Broadway. 
FOR    SALE. 

One  1B99  Winton  Carriage,  hi  very  best  condition;  hae  latest 
tmprovemontB,  run  1»40Q  miles,  uo  better  runnLng  carriage^ 
built;  very  quiet,  very  faat,  and  fine  bill  climber,  am  having  It 
reflnisbed  ;  and  wh+*n  done  will  look  and  work  better  than  any 
new  carriage.  This  1b  my  second  Wlutou  carriage  and  oniy 
need  one;  wUl  sell  for  f  750  cash.    Address 

Z,  HOBSELESS  Age. 

FOR   SALE. 

Two-aeated  Eaynes-Appor&on  carringt%  latest  1900  model, 
in  pf-rfect  condition :  oust  $1,500 ;  will  sell  (or  $600 ;  can  be  seen 
and  tried  at 

712  Glddiop  Ave*  Cleveland,  O. 

The  Automobile  Club  of  America,  at  their  Exhibition,  to  be 
held  Id  the  Madi&on  Square  Oarden  from  November  3ci  to  8th, 
1900,  desires  to  eitbibit,  togetb£?r  with  a  number  of  racltig  and 
imported  carriages,  any  of  the  earlier  or  experimental  Auto- 
mobiles built  io  thU  country  which  may  be  of  hl&torlual 
iotereat-  AJiy  information  as  to  the  iir*HBent  owner  of  such 
carrlagoB  will  be  thankfully  received  by 

A.  R*  SKATTUCK,  11  Broadway,  New  York. 
Chairman  of  the  Ekhibltioa  OcimoJttee. 


Having  disposed  of  my  Interest  lu  the  De  Dioi:-Bouton  Cuta- 
tinny  anil  retired  rrom  the  Autoniobili*  business,  and  being 
about  ready  to  ea.U  for  abnjad,  my  stock  of  genuine  D'«  Dlon- 
Boutou  Trlejclee  are  lor  Bale  from  $200,  upwards.  All  in  good 
mpnlng  condition.     Write  or  i-flll  immediately, 

KENNETH  A.  SKINNER, 

268  Massai;huH<'ttS  Ave.,  Eoflton, 

LOCOMOBILE   FOR   SALE. 

This  year'ii  model,  all  the  latest  improvements.  Received 
ftoni  Tftctory  August  lat.  Used  only  (or  a  few  trials.  Guaran- 
teed In  perfi^ct  condition, and  its  frceti  and  new  as  when  leaving 
factory.  Beat  price  over  4600  takes  tL  Kcasou  lor  selling, 
want  a  two-scated  carriage  of  same  make.     Address* 

F.  F.  TPEBBER,  5881  Vcn  Vfreeo  Ave.,  Si.  Louii,  Mo. 
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WANTED, 

Ooe  second-haad  Locoicobite,  cheap.    I  do  not  care  (or  &i!i^ 
boiler  with  the  mnebine,  or  whether  It  ie  Id  good  repair, 

AddlGBB 

C  E,  GARNER,  1310  Jeffmon  Atc^  Detroit,  Midi. 


WANTED. 

A.  Locomobile,  Mobile,  or  other  sljnilJir  propelled  VBhlolo. 
Give  date  of  model  and  full  Information  as  to  enostructioD  and 
condition.  3und  ptiotograph  or  oat,  State  rBasong  Tor  s^lUilg 
and  lowuBt  cash  price.    Address 

"Rotiable,"  eare  Hobselbkb  Aoe. 


FOR  SALE, 

Loooniobiie,  style  No.  2,  En  excellent  condition;  25.^  inch 
tliee  ;  exiru  air  [U[iii|i,  woitb  |10.00.  A  larger  vehicle  wanted. 
Price^  {ii'llO.  Gnu  bo  Been  at  Fark  Square  Hotel,  Weetfielcl, 
Haas.,  by  appoluiuient. 


FOR   SALE, 

189f>  WlDton.  Id  flrst-^^laBe  conditioQ ;  used  onlj  two  months; 
also  pair  of  new  tirea  for  same.     |S50.00. 

Oae  Locomobile,  styiij  No.  3,  Victoria  top.  newly  painted, 
all  tiiteet  iLuprnv^OL^nts.  l(7&0. 

BACK.  BAY  CYCLE  CO.,  122  Majs.  Ave.,  Bortoo,  Maa. 


FOR  SALE. 

Locomobile.  Style  3.  Victor  top.  Run  400  miles.  All 
latest  Improvemente.  Guaranteed  better  than  uew.  Dou'l 
write,  come  and  eee^  $75Q. 

G.  F.  BRUNT,  Ead  Uverpool,  Ohio. 


Engines  and  Boilers... 

PIN  Valves  (both  union  and  plain  endsj,  Inject- 
ors, Gasoline  Regulalors  (improved  lypc).  Wat«T 
Regulators,  Improved  Glass  Gauges,  Globe  and 
Check  Valves.  Waiet  Relief  Valvea  for  Cylin- 
ders, Sleam  Gauges  and  Safety  Valves, 

LOCKE  REGULATOR  CO.,  Salem.  Mass. 


AUTOMOBILE  FRAME  FITTINGS 

C9nipl«1«  Seta  oi 

THE  "DREW"  STEEL  CA&TINa» 

In  the  Rough  or  M«chin*d.        Wilt*  lor  Price,   and 

□etcriptlon. 

B,  V.  COVERT        -         -       LOCKPORT,  N,  Y 


Gasoline  Bicycle  Motors 

Comptetfl  S.Hs  Castings  With  Full-Slze 
Worlting  Drawings. 

ROUCH  OH   MACrt'NcO.  *L«0  FINiaHKO  MOTORS. 

LOWELL  MODEL  CO.,   box  292    LOWELL,    MASS 


pro 


Seamless  Cold  Drawn  Steel  Tutilng, 
Slielli,  l]\kki  and  Taoh, 

DROP  FORdlNQ«  AND  VTEEL  STAMPINQ*. 

JANNET,  STEINiETZ  t  Cfl.,  Driut  Buildlne,  Philidilplli,  Pt. 


For  Air,  GMk  StMfli.  Am- 
nenlB  or   Soldi  btiil« 
reMUreond  exploalTM. 
~     .1  T«l- 


Bd    Tuiks    of 
DUjn«ten. 


AUTOMOBILE   RUNNING  GEARS 


H.F.BORBEIN&CO., 


Get  &  ruDUing:  gear  Lho-t  i&  pa&t 
the  esperimentftl  atsgo,  and 
bulU-1  a  sut'CPSBful  Automobile. 
\V(.'  make  two  etylee,  complete 
with  springs  and  wood  wheels, 
iLtid  with  bolid  rubber  or  pneu- 
matic tIreB. 

ni3    CA9S    AVEHUI 
ftT.  LOUIS.  MO. 


THE  DOW  HIGH  TENSION  COIL 

IS    THE     BEST     IN 
THE    MARKET. 

For  Prices  and  Particu- 
lars Write  to 

THE  DOW  PORTABLE  ELECTRIC  ASSISTANT  CO., 

216  Ti-emont  Sire«t.  BOSTON,  1UB  Broidwir,  HEW  YORK 


ACETYLENE 

MOTOR 

NLMBER 


Spptenitwr  5,  1300 
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OMPENSATING    BEVEL 

j>li  KIWOt  fliD  8IZE8  OF    OEARS 


,#^«*^' 


Tr*c-^ 


*^\ 


SPECIAL 

URIVE 

CNA1M 


fif  Jaa 


SPROCKETS. 

BOSTON  GEIR  WORKS,  U4  Purdtasa  Strait.  BOSTtiN,  nm. 


I 


I 


...ASHTON... 

Pop  Saielij  ValTcd,  Cyliader  Relief 
VaJvea,  Steam  GAUges^  Automatic 
Water  Gaugea  tjid  G^uge  Cock*, 
for 

STEAM  VEHICLES. 


THE  ASHTON  VALVE  CO.,  271  Franklin  St.,  Boaton,  Mau. 

riZI   Llbarty  Sir««l,  Naw  Yoitk. 
S:  -{1218  Fitberl  SlreDl.PSJtadaFphlt. 


BRANCHES: 


IB  Lakfl  Slre«t,  Chicago,  III. 


AUTOMOBILE  BELL. 


NIan.ufactu.rera    of 

BELLS 

or   ALL   KINDS. 

ALSO   BICYCLE   SPECIALTIES 

Write  for  CftUtlogae  *ad  McdUdu  Uoodi  Waaled 


BEVIN  BBOS.  MFG.  CO.,  '"'c"or'*^ 


THE  JUMP  SPARK  LEADS 

Glra  Tbick 

1   Inch  Jump  Spark. 

Welirlit.  albfi. 

Dlm«iialionii,  6x4x4  liu. 

Patent  Applied  For. 

e.  F,  SPLITDHF,  liiars's. 

d  yuxdAWKter  St.,  New  Tork. 


LOCOMOBILE   FOR   SALE. 

A  geqtkmao,  who  bsB  purchftsed  a  locomobile,  deeires 
to  (llBpoea  or  the  same,  as  he  expects  to  lea%'e  the  city  shonlj'. 
This  vehicle  is  ol  the  latest  model,  &ide  steeriag,  victoria  top, 
and  flaisbed  Id  darb  ^reen.  It  hag  been  ueeil  only  once  and  b 
In  perreot  oomlltlon.  Coet  ovi^r  $9CK).  Will  accept  $750  cash 
for  imtut^lnte  s&le. 

Also  ac  Imported  De  Dion  Quadrlcycie  In  Bplendld  0011- 
dltton,  *W0.     Apply  to 

F,  B,  HYDE,  27  William  Stfeet,  New  York. 


Graphite  Lubricants, 

ALL  KINDS,  ACCORDINa  TO  WANTS* 

■fsdail  prapamtioDB  for  Gsar*  of  Electrtc  Uotor*  ud  (orCrllDdari  of 
Uotor  Entiava,    StAd  fw  dtCttlaf*  mnA  Price*. 

Jaseph  Dixon  Crucible  Co.,   -  Jersey  Cilyp  N<  J. 

PAR5ELL   e*    WEED* 

Model  Makers 

"OjLB  SaoiKX  COHCTirCTlOs."  SDOpp.    iMllIaRnmUoiu.   LETBoSro.  U.9>. 

aA5    ENQINE    CASTINQS    AND    MATCRIAL. 
Wrlie   Tot   CfttalocDe.  Telepbano.  IK  UndUoa  6qau^. 

THE  FRANKLIK  MODEL  SHOP,  ta&iaiw.suisu.  K»m  City. 

Kitts  Low  Water  Alarm 

FOR  YOUR  LOCOMOBILE. 

KITTS  M'PQ  CO.,  Oswego,  N.  Y. 


El«tr(cal.  Experimental 
and  Fine  Erulrumcnt  Work. 


Write  (or  Blue  Print 


^ady!!  For  Immediate  Delivery 

RUWABOITS,  STUriHOPK,  MIVSICIANS' 
SmtAL  STAt^ltOPES  aH  SURMYS... 

We  «]hu  linre  on  liuuil  Horn«  i^iirlv  Hprlnu  mfxIt'lH  bulnii^lnv  to  Qur 
iruntJonierB,  to    wtir^iii   We  toivp  ttttlJ  lute^t  tipw  luodcis,     TUBIkB 

Write  118  11  IntercBteil.     Adilresa 

ROCHESTER  AUTOMOBILE  COMPANY, 

JOS,  J.  JHAKDEItV,  Proprietor.  RocheStCr,   ^,  Y. 


DlBlrltititlTis;  atcenta  for  tbe  "LOcOUCiUlLE^'  la  countle*  OI  AHe- 
ttJieny,  UliemUnje,  OeDeeef,  l.-lu'lugutott,  Monroe,  Ontario,  OrJofliBi), 
§L'hujler,  Jieiiwa,  SttMititPD,  Wayne,  Wyumln^  find  YjiU<h. 


AUTOMOBILE    ^TORAOE    AND    REPAIR    CO. 

The    Horseless   Mable 

Telelilwnr.  IZTI  Cokimbus*  5?   WE&T   65th    ^T.f  &t.  Nlcholaa  Rink  BalldlD^,    NEW    YORK. 

HoQBC.  Cittr  Repalf  »fld  Lupcctton.    Batteries  Charged  aad  SuppUa  of  all  Kind*  Ftirfii»h«r.    Transteot*  Aecommodated. 

the  A.  S.  &  it.  CO.  AUTOMOBILE  OIL  For  Sale  tlcra. 
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Vot  a,  Vo.  33 


Tlie  Machine  Is  Durable. 


Made  for  Either  Touch  or  Jump 
Spark, 


THE  BATTfiRIES  HAVE  PASSED  AWAYt   THEV  NOV  BELONG 
TO  THE  FORGOTTEN  PAST. 

I^"Aato-5|>arker" 

Has  sounded  their  death  knell  and  now  stands  pre-eminent  over  all  forms  of  gas 
engine  ignitiofi;  It  sparks  the  engine  entirely  without  the  aid  of  batteries  and  con- 
trols its  osvn  speed  regardless  of  the  size  or  speed  of  the  fly-wheel  of  the  engine. 

Hundreds  !n  use  on  all  kinds  of  gas  engines  and  automobiles.  It  saves  the 
entire  cost  over  batteries  in  one  year;  operating  expense  cannot  exceed  over  twenty' 
five  cents  per  annum. 

Par  Purtber  InlofiRBtlaxi  Addreii  mny  Qmm  Bnglae  Manulacturer,  or 

MOTSINGER  DEVICE  MANUFACTURING  CO.? 

PENDLETON,  INDIANA. 


Prom  n  light  FHctioa  DrlU  to  t  42-la.  B,  Q,  P.  P.  DrllL 

SEND  FOR  CATALOGUE, 


W*  F.  and  John  Barnes  Co,, 

996  Ruby  Street,      -      Rockford,  111. 


STEAM  BOILER 
...  NUMBER ... 


^December  0th 


TEN 

SPECIAL 

ARTICLES 


By  Leading  Engineers  and  Inventors 
on  the  Steam  Boiler  as  related  to 
Vehides/ treating  the  subject  thor- 
oughly and  showing  how  steam  can 
be  most  successfully  applied. 


10  Cents,  Stamps  or  Coin 


«vMPosi.«  5j£^],  Y£g[(;LE  ENGINEERING 


THE  nOR»ELE»»  4CiE 


=150  Nassau  Street,  NEW  YORK::: 


^nrwmmm^TfmmmwwwiTriffiffwnrwK 


£  This   space    reserved    for 

E  the  GRANT-FERRIS  CO., 

£  TROY.  N.  Y.,  Makers  of  a 

^  full  line  of  Howard  Hydro- 

^  „..„..,^.             _ 

^  Carbon   Motors,  jVlarine* 

t  Stationary  and  Automobile. 


^iUiUiUliliiliUiUUllUiUiUiUiUiUiUMiUiUR 


THE  CHICAGO  SCREW  CO., 

Address  all  communications  to  the  Company. 
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Vol.  A,  So,  Si 


i V9^^iAti3*^^vfi 5i v£ wA vC»^ v£»^v£ ?•  v£ ?^ vc ^ ^-2 v£ *' ?* w£24 1£5* C'£5* ¥ ^y^4 f ' ^ J  A t' £?4 y ^ j  Jy^' 
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i 
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A  PPT VI     PMP      "*^   ^"^    QREATEST    HEATINQ 
^^^  *     '   *-'*-^^^'-^      VALUE   OF   ANY    GAS  KNOWN.  . 


The  Acetylene  Motor 


Number 


/^ONTAINS  the  most  up-to-date  information  regarding 
its  production,   characteristics,  and  the  experiments 
thus  far  made  with  it  in  explosion  engines* 


ACETYLENE    INDICATOR    DIAGRAM. 


LEADING  ARTICLES,  AS  FOLLOWS: 

Acetylene  and  Alcohol  Versus  Gasoline  as  Fuels,  -  by  ISAIAH  L.  ROBERTS 
Acetylene  and  Its  Adaptability  as  a  Motvue  Po^er  for  Vehicles,  -  by  E,  C  OLIVER 
Will  Acetylene  Be  the  Coming  Po^er  for  Motor  Vehicles  ?  -  by  D.  N.  LONG 
On  Some  French  Experiments  on  Acetylene  and  Alcohol  as  Motor  Fuels, 

by  R  M,  HELDT 

Some  Properties  of  e^cetylene,         -        -        -        by  HERBERT  L.  TOWLE 

c4cetylene  and  Gasoline,  -  -  -  -  -  by  L,  BERGER 

Acetylene  Generators  for  3Sotor  Vehicles,        -         -  by  W,  F.  COOPER 

SNORT  TRANSLATED  ARTICLES  ON  ACETYLENE  AND  ACETONE 


BOSTON 
BALTIMORE 


PHILADELPHIA 
NEW  ORLEANS 
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ToL  6«  Ka.  24. 


Tran»mi»»ion    Gearing 


FOR    AUTOMOBILES 


Two  Speeds  and 
Reverse, 

No   Shocks. 

Neat. 

Compact. 


J 


T  IILiMI  UILI.  JJ-  li  U  .1 


li- 


Change  oF  Speed 
by  Brakes. 

No  Gears  Running, 
at  Normal  Speed. 

Strong. 

EfHcient. 


Xo.  1;  4  to   5   H.  P.,  Btondard   lengths  nf  shafts,  15,*,   inch  and  ITJ^;  Inch;    Wfiifbt,   97  lbs. 
No.  2:  7  to  8  H.  P.,  standard  lengths  of  eh&ru.   isji  inc5h  and  19/„  Inoh;  weight,  45  lbs. 

nr^HE  abaft  Ib  contluuouB,  and  010,7  ^^  driven  direot  from  the  motor  ghaft,  or  used  as  as 
^  Intermediate.  The  left-hand  brake  nperfttee  th*^  reveree,  which  is  at  slow  speed.  The  biuke 
nMt  to  It  oporatos  thi*  Blow  speed  ahead.  The  sprockn  wheel  drives  the  Rile.  The  friction 
clutch  at  the  right  tocka  the  whole  ejBtem  and  drives  It  at  the  speed  of  the  ahftft.  A  spar 
gear  may    be   used   iDBtea4   of  sprocket  If  deetred.      Lubrication   b^  oiler  qd   tlie  eod  of  the  Bhaft. 

THE  UPTON  MACHINE  CO.,  I?  State  St.,  New  York 

WorkA  at  KeVERLY,  liA8S. 


38-lncti  Wtie«ls,  From  and  Bick,  Thereby  Making  Tires  lntcrchBii£»t>le. 

Ball  Bearing  Steering  Gear 

30  Tooth  Sprocket  on  Differential 
Gear 

LARGE  PLANT  PROMPT  SHIPflENTS 

AirrOMATIC  MACHINERY       LOW  PRICES 


^Write  UB  at  ozuw  ttir  Fiicea. 


Penna.  Automobile  &  Gear  Co., 

READINQt  PENNA. 


Baldwin  ($reain)MomaMle$ 


Engine 

or  special  de- 
ll en  nnd  Very 
powerful. 

EtarlFipsldrge 
and  sironir. 

By  fwr  new 
mcUtod  of  re- 
versing wt  Mve 
31  twiTJnes. 


Boifer 

H«ovv  Strv\ 
Shell. 
E^ch  bailor  i^»- 
ed  tp  tDoo  Ib5. 
cold  water  pfes" 
sure,  and  as  (ht 
^ytlMge  ninfilriB 
prcssut«  Is  i6cf 
lbs.  ,thf  rooni  fiir 
safety  Is  aiThpli?. 


Burner 

r 

NeWplRenlfd  to.- 
•lti\raH\b\r  bur- 
ner, wllh  remnv- 
bH^  tips 

Gnvemed  by 
pressure  In  the' 
boiler. 


Water 


Glass 


The  only  un- 
breakiMe  walev 
griifs     <ia     i&e 

Our  ipiaMiBiM 
coven  agakiun 
brenka^fof  wuc 
year. 


ScndEor  a 

CltAlOguA 

They 

Ready, 


BALDWIN    AUTOMOBILE    WFG*    CO.. 

CONNELLSVILLE,  PA. 


jptRBber  IS.  1900 


Oil 
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Improved  Milling  Machines. 

UNIVERSAL  PLAIN. 
LINCOLN.  DUPLEX. 
VERTICAL  HAND 
AND    PROFILE 

Severcl     Site*   of   Each. 

Made  with  many  ntw 
and  iipproved  feat- 
ures, such  as 

Quick  nturo  to  lable. 
Improved  Feed  Cone 
Bracket.  Quick  tevene 
to  table.  New  form  ol 
koec    j»    Jt    ^   Jt   jt 

New  CntftlOBUc,  with  full 
de^crlptlan  of  our  Ma* 
ctainc  TvDts,  sent  fm 
on  request. 

I^ACHUHERV  FOR  BQUlPPlNa   F^ACTORISS  POR  riANUPACTURB  OP 
I  ALTOMOaiLBS, 

[ 


No.  n  Itnprovpd  Pkin  Miller. 


THE  GARVIN  MACHINE  CO., 

Spring  and  Varick  Streets         NEW  YORK 
EALca  agents: 

The  GwTin  M^cbtnn  Co..  SI  PT.  Hh  Bt.  Phl|»lelphlfc  P» 


UvabKua  OerTla  Uuirlilnen  F^bHIc,  A.  a..i7  Bgri  Sinaie,  BerllD  C 
C.  W.  BartoiijOTiniUii  A  Co.,  LiidgUo  fiqaare,  LaigiXa  Hilt,  Lon4Q«, 
MaDt|{qai«r-  ft  CL>.,a  BontCTErd  UbJceariL,  ?»!&, Fruiee. 

6TEAM  BOILER 


in 


••• 


NUMBER ... 

Pecember  ©th 


TEN 

SPECIAL 

ARTICLES 


By  Leading  Engineers  and  Inventors 
on  the  Steam  Boiler  as  related  to 
Vehicles,  treating  the  subject  thor- 
aughly  and  showing  how  steam  can 
t>e  most  successfully  applied. 


10  Cents,  Stamps  or  Coin 


SYMPOSIUM 
-„  OF  .„ 


STEAM  VEHICLE  ENfilNEERlNfi 


THE  I10R8ELE»»  AGE 

=150  Nassau  Street.  NEW  YORK 


The    SHERWiN'  Willums 
PERFEC T      METHOD 

OF       CARRfAGE      PAfNTiHQ 


Perfect  Method  correctly  useJ  cannot  g<>  wrong. 

There's  no  risk  about  it.  You  can  be  sure  that  every 
fob  turned  out  is  right— that  if  will  wear  right  and  lL>ok  right. 

All  matenal^Brepure  anJ  the  coats  are  uniformly  elastic. 

We  make  all  Our  own  liquids  and  know  they  are  always 
the  same. 

Our  chemieni  and  practical  laboratories  insure  goods  that 
are  right  in  every  way  hefore  they  go  out. 

If  you  want  this  certainty  and  unifarmit>'  in  your  work, 
investigate  Perfect  Method.    Send  for  the  P.  M.  hooklet. 


Bakino  Enamels 

Bn»  mada  far 
nnnirrg  itarti^ 


7THE  $tt€SWlff'WlUfA¥$  Co* 
PAitlT  iHO  €0LOfr  ItAnmi. 
Cltinlatiii.   hr*  Yo'k.  BrtloB. 
Chicago.      Mvntrtat,   Ban  ftanofmob. 


The  Ulustration  shows  our  No.  2  outfit  ready 
for  the  body.  Suitable  for  trap,  wagfonettc,  delivcryf 
etc  Complete  with  7  H.  P.  double  cylinder  gasoline 
engine,  trafLsmissiod^  etc^  $755.  No.  I  outfit 
(runabout),  5  H»  P.,  complete  ai  above,  $495. 
Send  stamp  for  fully  illustrated  catalog-uc. 


|r-1V-Wllli.»*n-ir*'-™"-"'  "^^■■'  "-^  =-T'  ■ 


„  ...j^^s.-  .a  J-    ■;    _... 


We 

Make 


COMPLETE  GASOLINE  And 
ELECTRIC  VEHICLES 


$f.  Louis  AulomoDlle  and  Supply  Co. 

2.1d  and  hi.  Charlea  hit,.,  ST.  LOUIS,  HO. 
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Tol.  %  No.  2* 


vaiuoMe  Peiroi.  luator 
Patent  Far  Sale. 


Vibrationless  and  Noiseless. 


Afarded  Gold  iedal  li  the  Paris  EiMbltloa. 

I         a 

Ranks  among  the  best  and  most 
reputable  Automobiles  made  in  France- 
Exclusive  License  for  the  U-  5.  A, 
could  be  arranged  for,  with  use  of 
name    ------ 


Address  Mr.  Selbach,  AQditoriatn  Hotel, 

CHICAGO,    ILL. 


Keystone 
Automobiles  and  Motors 


Special  Catalogues  for 

MOTORS,  ''WACONETTES/'  "AVTOCYCLES." 


Hei) Atone  Motor  Co.^ 

Drexel  Buildtng.  PhlUderphU.  Pa. 


BALDWIN  DETACriABLE  AUTOMOBILE  CHAINS 


r^TKBTKIK 


both  block  and  roller,  in  all  sizes.  Our  new  patented 
toi\tt  chain  especially  adapted  for  Motor  Vttiidcs. 
We  can  furnish  you  sprockets,  on  order,  to  suit  ttcse 
chains.    Let  us  quote  you.     Send  for  catalog^uc 

K.  FRANKLIN  PETERSON,  Sala  Aeml 
1^  Late  Street  J«^J*J*J"  CHICAGO,  ILL. 


^BALDWIN  CYCLE  CHAIN  CO.,  Worcester,  Ma»».,  U.  S.  4. 


BUY   OF    THE    MANUFACTURER. 


MOTOR  VEHICLE  BODIES 

AUTOMOBILE  frame  fittings  for  medium-size  and  heavy  delivery  wagons,  rough  or 
machined^  most  practical  and  durable  style  funuing  part  yet  produced.  Can  furnish 
gear  complete  with  wheels,  steering  device,  differential  and  springs,  ready  for  body  and  power. 
Also  bodies  either  in  the  white  or  finished.     Best  quality. 

Can  make  immediate  deliveries.     Look  out  for  future  announcements. 


THE  CONRAD  MOTOR  CARRIAGE  CO., 


Qorner  Dewltt  add 
Bradley  Streets, 


Buffalo,  N.  Y. 


J 


Saptember  12,  1900 
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The  Whiton  Universal  Automatic 
Gear  Cutting  Machine, 


9? 


I 


Most  complete  Gear  Cutter  yet  designed, 
Specialty  adapted  to  ttie  requirements  of  Motor 
Vehicle  Manufaxlurers.  Already  in  use  in  several 
leading  ahop& 

una  FOR  PtfLL  PAHTfCViAnS  MUD  UST  OF  USEH9. 

THE  S.  E.  WHITON  MACHINE  CO. 

NEW  LONDON,  CONN.,  U.  S.  A. 


LLS 


.rSPEClALOlL 
FOR  SPECjAL 

ADAPTED   FOR 
STEAM  OR  GASOLINE 

CARRtACES  TH 

\4  CLEAN    ?,':cYL"N*>Elts 

SOLD  m  AMY    C*E'nAJL  L 

quANTtTY^    21  f  CENTRE  ST.  /V.K 


WANTED.— Ko/.  /,  Nt^.  I,  Vol  ^.  Nos,  /,  d,  7,  S^ 
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GASOLINE  CARRJAOE3  AND  FEniNINE 
DRIVERS. 

IN  4  recent  Inue  wc  noted  the  (act  tbat.  do  llccaeea  bad  heen 
Kfaated  to  tvomeu  to  operate  steain  or  tcueoline  carriage 
la  Chicago,  and  that  these  veLldee  are  there  considered  uii- 
■ulted  Ear  UM  Iti  feminine  bands.  That  tbLa  QpInEan  la  not  held 
la  l'ar\B  uur  t^adera  do  cat  nocd  to  be  Informed,  and  hy  pre- 
Mnt  ludlcatlons  ths  llmltatlou  Ih  already  being  OTerpaaMd  la 
Eogland.  Two  ladlee  who  hnodled  inoturcarrlatfea  with  coa- 
■pIcuouB  Biirc«BS  In  the  1,000-mlleB  trial  la  Ka^land  were  MlSfl 
WebljQ  nnd  Mm,  Kdward  Kunnurd,  the  lurcaKr  cif  whum  won 
the  iadteft'  race  at  the  recent  Rauelaj^h  Club  gymkhana.  Mre< 
KeDaard.  wbo  la  beat  known  la  England  by  her  uoveis,  haa 
drlreb  «T«rjr  Btylp  or  carrlaii^  frum  a  motor  Utcycle  to  a  big 
Daimler,  and  Mii-e  WcblyD.uot  liiugiiico.droTpGrahaine  White's 
12  b.  p.  HnlrnkTa  dlstajM-e  of  V40  ini  t-n.  iin  I  a)iHi<tijti'1y  iilune 


Mrs.  Vi0ga]\n,  whus«  husband  we  believe,  owtis  e  1:3  b.  p. 
I'uiihurd,  is  another  lady  operator  who  do#8  not  fear  to  guide 
Uer  rehkle  through  the  muiea  uf  elty  trafTlc:  and  quite  recently 
waa  repurted  the  (eat  of  Mtae  Vara  Butler,  who  drove  her 
futlier'a  well-kaowQ  PaoLard  (ram  London  to  Paria  DD- 
attebd«d. 

1'liere  Is  really  no  reaeou  why,  within  the  Ifmlt  set  by  thtlr 
pbytilcal  Htreogtb,  women  eboQld  Dot  handle  automobiles  as 
sui-ueH^ffily  SB  men.  The  igQoranceol  uiechanlcal  niattera.  eo 
iienr'ly  urdversal  arnoDg  t>beMX,l8  traceable  more  to  lack  of 
likt'reijt  than  to  lack  of  ability.  The  sacceHS  ul  womea  la  ttio 
mailieuiaLlcal  and  aclt^otlflc  braachee  la  well  kuowu,  (lod  ilu-^y 
ItPed  odLv  tliC>  BfiUr  of  a»  active  interest  to  enable  them  tu  eun- 
qiiler  tb&  1UiH:hatilcal  Wurtil  aa  welL  DoUbtleflB,  wlien  IE  cuiue4 
to  break  duwus,  that  faminarlty  with  tonlH  wblcb  eomPB  like 
eecond  nature  t<i  tbe  mecljaideaify  tncUned  man  will  need  to  be 
called  IntiJ  service;  but  ao  far  aa  liandHog;  the  vehicle  Koee, 
tUere  la  do  reaaon  wliy,  with  equal  opportunities,  either  sex 
ahfiuld  give  polnte  to  the  other.  Womau'a  haadlcap  baa  been 
tack  ol  opportunity,  through  preoceupatloD  in  otber  flelda, 
ratlit-r  than  lack  of  natural  gtft^. 

U  iiirty.  perhapj,  be  ohjeeted  tbat  the  gentler  eei  lacks  the 
nerve  and  coulnesB  (]n!eaeary  to  place  tbem  on  a  par  with  men 
111  n  teat  requirlo];  tbe  exerclae  ol  theHe  qualltlefl.  I(  Ib  prob-^ 
iitily  true  that  In  a  prolotigeiS  effort  the  wolnau'a  reserve  uf 
nervous  lurcel«  aoouer  exhausted  tbaqtbeinan'a;  butitebduld 
not  be  forgotten  that  n  greiat  deal  of  the  common  feminine 
timidity  ill  driving,  boatings  traveling,  and  Id  emerfcenelee  and 
pi'rils  ou  luti  I  fliid  WMter,  U  due  aimply  to  the  woman's  lack  of 
faailllarlty  with  tlie  forces,  meehaikfijius,  and  aafeguardB  In- 
volved. No  ooe  blaates  tbe  Tvoman  who  itnowa  that  eanoea 
upset,  but  haa  not  learned  how  to  alt  la  them.  Fur  beEn);  ekary 
of  traatiiig  heraeif  to  these  delightful  but  kittenlah  craft;  and 
who  can  wonder  at  the  man  or  woman  who,  knowing  nothing 
of  aall  boat  Htabillty,ur  ot  BeamauBhIp,  viewa  with  mist  mat  the 
cat-boat  keeling  far  over  In  the  Septembor  gales,  flluglxtg  the 
epr>iy  from  tier  bowa  and  wetting  ber  lee  rail  In  every  wave? 

We  respectfully  submit  that  any  woman  who  Klves  aattaftic- 
tury  eviJeueeuf  her  nhlllty  to  baodlea  motor  carriage  and  ot 
her  familiarity  with  ItH  worklaga,  la  ipso  facto  entitled  to  full 
liberty  to  run  the  aanie,  and  tbat  where  llceuae  lawd  are  In  force 
she  haa  aa  much  riglit  tu  a  liceDse  aa  a  man  under  the  aame 
t'ltlidlll-itjx. 
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extra  pIdIod  on  a  Bbart,  bavlu^  a  bear-lug  at  the  end  of  a  Blngle 
arm  lerer.  Wliea  It  (^deBJrod  to  run  liackwardft,  tbejtear  car- 
riage [fl  flhitted  Into  a  pnetttoa  wberc  all  ol  tbe  gpara  a.ro  out  of 
mesh.  The  luw.»pee(]  pinion  and  gear  nre  tbeo  right  beHlde  ii( 
each  othpr^  Tbe  extra  pinion,  Jitat  reretrred  to,  bae  the  mime 
brf^aJtb  &&  the  luw-Hpeeil  ptnlon  and  gvar  together.  It  fs 
Bwung  nroQiid  on  Its  plvrjLlng  shaft,  wbich  te  parallel  with  the 
Bhalt  on  wblcti  it  turUB.  and  connectB  tll*  «lDW'«pi?ed  ijIqIoq 
with  tbeBltivr<Bpe«d  gear.  The  tiiutl'tti  obtained  In  tbia manner 
ia,  or  cnurse.  revereedl.  The  dlfler^titlal  caning  rormS  a  brake 
•irurn.  (U  U  U4iial  In  FrpQcb  automobiles. 

Thp  ditTerentl^l  abate  le  connected  to  the  ilrlve  wheels  li,v 
meauB  or  two  eharte  ruunlu^j  lenAthvclae  of  the  vt^blcle.  and 
carr.vlng  bevel  plnlooa  at  their  eude.  These  ehafia,  whk-b  are 
la  tivD  parta.  connected  by  A  ublvuraal  joint.  pasB  thr<jiigh  the 
center  ot  ihe  rear  stationary  axle.  The  axle  Is  vFurked  Into  a 
loiipat  this  |jolnt,  luto  wblch  ftutenH  a  Icing  broniu  bearing 
box.  ComblDatlan  bevel  geans  and  brake  (Iruma  ar«  bolted  to 
tbe  flpokes  of  the  drive  wheels. 

The  motor  Is  started  by  a  ratchet  crank  on  the  valve-uperat- 
l|ig  Bbntt.  While  Btartlnij,  the  intake  TaLreii  am  tUteil  ffutu 
their  Kent  by  meaas  of  a  lever. 

The  dji'thod  at  driving  the  wheels  through  bevel  plulone  and 
gears  {lerinlts  of  gfving  them  the  usual  dish  emptciynl  by  car- 
riage buJJderi*,  wtllcil  ronsiderably  Increases  ilielr  streuglh- 

The  bulldtug  devoted  to  cycllam,  at  VlnceiiueB,  atai*  t'ontalns 
quite  a  few  nuto-trlcjcka  and  Tolturettes.  Thcne  may  be 
found  the  very  Ingenious  uni)  urfglnul  tricycle,  motor  anil 
parts  ot  Kenaud,  recently  described  In  The  lloHHiii.fe:«B  Auk, 
light  vvlilcleti  or  tbu  CJemeut  Cycle  Works  and  other  Firtiiij.  In 
the  Italian  section  at  this  building  an:  seen  a  trkycle  with  two 
motors  and  a  volturetteBimllarly  powered,  both  marmriictured 
by  rrinetti  &.  Stuccbl,  of  Milan,  Italy.  (Illustrated  iu  Aug.  3^). 
and  ^ii'pt.  fi  litaaes  of  HuusiCLESs  AUG.) 

The  two  eogineB  nre  In  each  case  placed  aide  by  aide,  and 
bar*  tbp  center  lines  of  thelrcraak  shattB  In  Hue.  The  two 
crajikshattfl  arecouplM  together  mecbanlcally.and  the  action 
lA,  tbereFore,  that  of  a  doubliscyliuder  engine.  There  Is  on 
advantage  over  the  ordltmry  twin-cylinder  eDglnc,  lu  that  thtj 
racltlty  for  heat  radlutlon  is  Increnf^,  ou  account  of  tbt^  dla- 
tance  apart  of  the  two  cylinders,  whieb,  aa  tbe  motors  are  air- 
cooh  d,  Ih  of  prime  impiirtmice. 

In  tbe  motor  tricycle,  a  pinlun  on  the  engloe  shnlt,  between 
tbe  two  engines,  enKagee  directly  a  gear  uu  the  differential,  the 
latter  being  placed  on  tlie  axle.  The  transmission  lis,  tberfore, 
Ideally  simple,  but,  uulorluuately,  this  cannot  be  aald  ol  the 
coatrol.  There  are  six  little  handles  along  the  upper  lougl- 
tudlnal  tube  of  the  tricycle,  and  a  couple  of  brHk&uperatJng 
leveri  on  the  the  handle  bar.  Adding  to  this  the  handlebar 
Itself  and  tbe  current  Interrupting  switch,  we  bat'e  nearly  a 
do>eu  of  controlling  levers,  and  tbe  rider  of  such  motor  cyclee 
may  sometimes  feel  that  two  hiiDds  are  rather  InsufHclent  for 
operating  n  racing  tiiacblu><  ffmieatecle.  It  should  be  adiled, 
however,  that  the  Flrnetti-^tucclii  machlues  have  carried  off 
many  priftcs  lo  conlests  on  tbe  track  and  on  the  road,  tbe 
latest  occasliiD  on  which  they  covered  tbemselTcs  wltb  glory 
baving  been  the  races  at  Padua,  during  tbs  luHt  week  ol  June, 
atwblcb  voUurettes  and  iinadricycles  of  this  Arm  obtained 
Arst  prices,  n^hlie  the  tricycle  secured  both  the  second  and  the 
tbird  place  In  Its  cat^ory. 

In  the  vulturette,  the  two  motors  are  ptace<]  1n  front,  and 
are  supported  by  tbe  npring  aUitpeaded  tubular  frame.  On  the 
■balT,  between  the  tvro  motors,  are  fastened  a  pulley  and  a 
■prorket  wheel.  The  rear  axle  Is  a  driving  axle,  having  the 
dllTerentlial  fastened  npon  It,  a  lEttle  to  the  right  of  the  center, 
Witb  thedlRerential  gear  meshes  a  pinion  ud  an  intermediary 
sfaaft,  the  center  Hue  of  which  Is  1u  front  of,  and  somewbat 
higher  than  the  axle.  A  second  Intermediate  shaft  Is  located 
belofT  Che  first  one, and  connects  with  It  through  spur  gearing, 
Tbis  lasi-namedsbaft  le  supported  by  bearings  on  anna  swivel' 
lug  arooud  tbe  axis  o!  the  firet  Intermediary  shaft.  The  secoad 


Via,   fin— De  DietUK  H  CaHI'IHETEB. 

Intermediate  shaft  carries  n  pulley,  nnd  a  belt  connects  this  one 
and  the  pnlle;^  on  tbe  engine  sbsft.  By  lueans  of  tbe  swivel- 
luf;  bearing  arms,  and  a  colt  spring,  uniting  their  extremities, 
and  a.  Qxed  point  on  tbe  casing  over  tbe  differential,  tbe  ten- 
sion of  tbe  belt  can  be  rcgnlate<l  at  will.  When  It  Js  desired  to 
disengage  tbe  motors  from  tbe  gearing,  n  toot  lever  la  depressed, 
which  counteracts  the  force  of  the  colled  spring,  and  thus 
releaiws  tbe  tension  of  the  belt.  To  prevent  tbe  belt  from  ]eav< 
ing  the  pulltys  when  tbe  tension  baB  been  released,  the  latter 
are  constrncted  with  Hanges  on  boib  slrles. 

There  are  two  sets  of  spur  gears  touawllng  the  two  Inter' 
mediate  shnfte,  the  two  gears, an  what  has  been  referred  to  as 
tbe  first  ioternicrliate  jshaft,  running  louse  upon  It.  A  ratchet 
cluteb  wll)  engage  one  or  tbe  other  of  these  two  gears,  and 
thus  two  niechanlcai  speeds  are  ribtalneiL 

The  gasoline  tank  Is  place<l  under  the  Beat  of  the  vehicle. 
The  gasoline  (lows  by  gravity  to  the  carbureter  in  front  near 
the  engine.  Near  the  Mteerlng  post,  a  valve  Is  placed  in  tbe 
gasoline  piping,  which  can  be  oipened  nr  cloned  by  a  hand  lever 
on  tbe  steering  column.  Steering  Iseffectt-d  byacrauked  steer- 
ing lever,  the  Bbnft  of  which  pasaea  up  thiongh  a  tubular 
column,  fastened  to  tbe  vehicle  body.  Around  this  column  are 
grouped  the  levers  for  changing  tbe  gear,  lor  regulating  the 
carburatlon,  and  for  advancing  the  Ignition.  A  foot  lever 
similar  to  the  one  by  means  nf  which  the  tension  of  the  belt  Is 
released,  operated  a  brake,  and  another  brake  Is  oi>erated  by  a 
band  lever. 

As  trill  be  seen  from  tbe  drawing,  there  Is  a  sprocket  wheel 
on  the  shaft  betiVeen  the  engines  in  addition  to  the  pulley.  A 
chain  passing  over  tblf^  sprocket  wheel  connects  tbe  engine 
shaft  to  a  starting  shaft, 

Tbe  frame  Is  of  steel  tubing,  spring  suspended  Eu  front,  but 
fastened  directly  to  tbe  bearings  in  the  rear.  The  body  la 
suspended  by  C  eprlngB. 

Tbe  method  of  speed  changing  almost  entirely  aeed  in  heavier 
eutomobiles,  and  alno  to  b  large  extent  In  volturettes.  Is  what 
Is  known  as  the  genr  carriage  method.  This  method  permits 
obtaining  from  three  to  five  different  speeds  with  a  speed 
change  mechanlBm  of  comparatively  simple  conetmctlon.  But 
this  is  about  the  only  advantage  of  tbe  system,  tbe  practice  of 
engaging  spur  gears  sideways  while  In  motion,  not  appealing 
very  forcibly  to  tbe  mechanical  mind.  Tbe  gears,  aa  n  mle,  do 
not  catch  Immeillately,  and  they  then  produce  that  familiar 
sound  which  in,  Gugllsh  spells sometblnglike  "shrrrr,"  and  which 
Is  expressive  of  a  very  destructive  action  On  the  teeth  Of  the 
gear  wheels.  Theexteaslveness  wUb  which thla system  la  used 
here  would  Indicate,  howevert  that  (or  tbe  condltioos  obtain- 
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lug  In  France.  It  Is  Ibe  heat  ajret^ui  actually  koown,  and  tbat 
[ta  u9e  will  contluas  uutU  «ome  radically  dEfleraut  ai«tliod  Ib 

We  show  herewltii  two  view^  ur  a  *i[>e*d-cboi)Biiig  flevlce,  op 
tbe  Kear-ibUtlcg;  prltM^tple,  but  which  has  sorae  iidvuntaReB 
OTfir  the  ordioary  forms  nf  coiiatruction.  reriulrln^.  a»  it  el o«e, 
l6a»  room  sideways  for  a  cert^Aln  utnubir  of  t^enr  clmn^BB,  UDd 
permitting  to  go  rrom  the  hl(?h-afHwd  «i^ir<nrectly  to  the  low- 
speed  pear.  Tblsspeed-c^iangltJiftleflce  Id  uied  qu  Che  AudI1j«rt 
Lavlrotte  vehicles,  exhlbltej  at  the  Champ  do  Mnrs  atid  at 
VlQcennee. 

T|ie  mticliaoSBm  coDdliits  of  two  pHratM  shafts,  one  of  wblch 
carries  (our  gears  key e<l  to  It,  and  the  ottinr  one  two  sleeireB, 
to  ODC  ol  whicti  are  fastened  two  g^Rn,  nml  to  the  other  one 
three,  a  third  abart,  tiarallel  with  th>;  other  two,  carrier  a 
druiu,  on  the  cylloilrlcHl  eiirface  of  whlcfi  arfl  tupiicd  two 
groovea,  partly  imdulatlog  and  partly  Btrftlshc.  Enc-h  nl  the 
two  aleereis  U  pruvlded  vrltb  a  Kfnt>ve«  Iti  whU-h  ^n^a^ee  a 
Biiirter  lever.  These  two  levers  iire  giiideil  by  the  grooves  on 
the  drum  of  the  third  shaft.  WbCQ  the  drum  la  turned,  the 
geard  are  enga^ei  and  dlseti;^ti}$c;d,  one  after  aanther,  one  of 
the  sleieves  being  statJounry  while  the  otlniar  ia  being  slid  along 
the  ebate,  and  vice  veraa.  The  drum  shart  Is  connected  by 
be*'el  pinions  to  q.  Jongituillnal  sh^itt.  which  c^rrlea  at  Its 
other  extretntty  a  belical  K^At^^  eDgaglns  with  a  aimllar  gear 
on  a  eleeTe  coDcenttic  with  th«  steering  shHft.  and  operated  by 
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a-band  wheel  Jnst  below  the  Bteerlnj;  batid-wbwi.      Tlie  i^ear ' 
ojieratinif  haod-whetl  has  l-ior  spokea,  nu  which  are  caat  the 
Roman  numbers  I,  II,  ]I1  and  IIll.  the  iiuuiber  on  the  spolie 
turned  towards  tlie  operator  !ndlcatla|i(  the  gear  In  mesb. 

All  the  mechanism  ie  enclosed  In  a  case,  wbfeb  Is  absolately 
iliifftproot. 

The  firm  of  Mallcet  >&  Bliu  exhibits  In  the  automobile  section 
of  die  GxpnsEtEou  dlffureiitlals,  ctianKC-speed  gejira,  woruis  and 
wheels  for  Bteerln^gear^  and  general  work  In  tUe  gear  cuttlni$ 
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nac.  TheUinerentluJ,  hereTTitd  Illustrated,  Is  of  tlie  typo  eener- 
ally  uHciJ  in  France  on  ■Fehlclt'fi  with  L-liain  traiiamlaBion. 

It  win  l>e«een  that  the  j^ear  Is  entlreiy  dustproof.  The  two 
Ije'iHaphericn]  covur  castlDge  ore  tnrnwl,  one  withasrouve, 
nnrl  the  other  with  a  aliuuJder,  flttlug  luto  the  ktootm.  The 
tW'i  tiatveHore  held  togother  by  meaua  of  four  cap  acrewa. 
The  two  bevel  ^vfira  d,  t]  have  a  tnper  bore  and  keywaya. 
They  are  keyeil  to  their  reaptctlive  shafts,  and  are  drawn  up  on 
The  ahnfti},  hy  meiMH  ol  eurew  buehlngH  b.  h,  ThPHi?  lniBhlnffS 
(it  into  a  hrunze  sleeve  In  thfcross  arm  a.  The  tubes  n,  n, 
unce  they  have  Imj^h  cut  to  their  rin'it  tengtb,  ore  chambered 
out,  Internally,  to  prevent  ^ri[>plDK'  When  In  uae,  thp  cHie  of 
the  diffcreotlnl  Is  flile*]  with  vaseline,  n  plug-closed  openlnjc,  (or 
the  lutro^lucticm  of  the  Jatter,  being  \lslble  on  one  of  the 
covera.  These  dlflepentlalB  are  construetv*!  with  2,  3  and  4 
aateUlte  plnloTiB,    It  ie  Htatcfl  that  the  greater  the  DUiuber  of 

ie>4e  pinions,  the^  teas  n-lll  be  the  eize  ot  the  gear  For  a  certain 
wer  and  angular  rehRHty. 

The  same  (Irni  ulso  exhibits  a  worm  anil  wheol  rectuctlOD  for 
steering  gears.  This  appliance  Is  intended  fur  UBe  In  contiectlun 
n-ltb  a  Btecriug  hand-wiieel  and  an  Eucliued  sliatt.  A  worai, 
keyed  to  the  steering  shaft^engHges  with  a  worm  wheel  sector. 
On  the  Shalt  ol  tlie  worin-wUeel  sector,  outside  the  case,  la 
keyed  a  nne-armed  lever,  which  connecta  to  a  lever  arm  on  one 
of  thesteerlug  SplodJea.  The  ^nra  areeiiclused  hi  an  ahimlnnni 
case,  which  isniso  ftllwl  wllb  heavy  grease.  The  case  may  be 
fastened  to  the  vehicle  body  In  the  two  manners!  shown;  that 
is  to  Bay,  it  may  be  plaeod  either  Inside  the  body  or  below  It. 
The  worm  baa  four  threads,  cut  either  right-bandedly  or  left- 
bvodedly, 

Mallcet  &,  Biln  also  exhibit  a  two-8peed  change  gear  for 
tricycles,  and  a  heavier  change  gear  for  vehicles.  The  latter 
has  four  sets  of  gears,  on  piiralld  shafts^  The  loose  gears  are 
engaged  with  their  ehalts  by  means  of  positive  clutcbea^  whicb 
ar^  operated  by  ciiins,  In  such  a  manner,  that  by  means  ot  a 
single  operating  lever,  mie  Hfter  annthep  of  the  four  dlWerent 
speeds  are  o^ntnlnul.  The  gi-Hrs  are  enclnscd  In  an  aluminum 
case. 


The  "Hklkjkh"   P>e£1-matc  Tire-    (fleprred  to  In  psrlTl  1 


PATTERN  MAKING  FOR   QASOLtNE  M0T0R5. 

Fakt  V. 

BV   W.  O.  AMTHO.fT. 

fAfTERN    run    VAI^VK    W  TEM     OLTtlUBa, 

This  |j«tterii  la  SO  st.uple  njt  to  scarcely  re<]filpe  Uieecftptluu. 
The  patter«i  |h  nh'iwii  in  Fig.  4S,  In  wliith  A  Ih  the  guide  (or 
tine  Inlet  valve  stem,  and    U  Che  guJde  tur  the  exhaust  valve 
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Htem,  this  method  being  that  ent[)tayed  by  the  writer  for  very 
small  pieces  wherever  pusslble.  In  this  way  the  eastiDgs 
are  more  uolilarm  and  more  free  from  hard  placeB,  The  con- 
Doctlng  parte  being  EtniaJI,  only  a  Tew  strukea  of  the  hack-«aw 
are  necessary  to  separate  them.  This  Is  a  epllt  pattern, and  the 
hexagon  is  to  be  cut  after  ai>llttlug.  Let  the  pariltig-llne  run 
through  thecornersof  the  hexagon,  as  this  w|]]  tael  11  tnte  cutting 
the  faeee.  It  will  tie  noted  tbnt  the  exhauBt  valve  guide  la 
longer  than  the  Inlet  guide.  The  exhaust  stem  la  subJiK;t  to 
tnueli  greater  wear,  and  the  spring  being  Upon  the  outvld^,this 
estrn  length  uuikes  no  dlfft-'rencL'  to  the  length  of  the  sttni, 
while  giving  added  surface  to  take  the  wear.  In  the  inlet 
valve,  the  spriug  being  inside,  any  extra  length  of  guide  would 
ne<!eia«iitate  a  longer  atem,  with  a  given  iiower  of  spirlag. 

I'ATrERS  KOR  t'ASlJiO    FOB  REUr.'CTIOM  "lEAfta, 

JfaensInK  Is  to  be  employed  to  protect  the  re<lucbig  gears 
and  cam  from  du»t  and  rain.  Lt  may  be  east  upon  the  crank- 
cttso  and  have  a  separate  cover  to  be  bolted  on,  or  the  body 
of  CL la  casing  and  the  cover  may  be  cast  In  one  piece,  and 
bolted  to  the  crank-case,  the  lower  edge  and  the  aurdice  of  the 
crank-caae  beltig  oiQchiiied  to  make  a  tight  Joint.  If  the  former 
method  tfl  to  be  pursued,  thi>  piece  forming  the  body  uf  the  cas- 
ing may  be  made  a  loose  ple<'e,  as  prev]oos|y  mentloneil  in 
describing  the  crank-case.  Dy  this  means,  one  pattern  vrlil  do 
for  both  halves.  Having  determined  the  depth  ueressary  to 
eontaijj  the  geara  an-l  cam.  the  pattern  nisj  be  sawed  from  u 
block  of  this  thickness.  As  this  casing  should  be  as  light  as 
pOBslljIe.  a  better  way,  to  Insmre  durabllfty.  Is  to  make  tip  « 
block  of  the  right  thickne-s  from  three  layers  firmly  glued 
togpther,  the  grain  running  at  right  angles  En  adjacent  layers- 
A  gnod  form  for  thien  caslug  Is  showu  In  Fig.  4y.     The  draft,  If 
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cast  with  the  crank-ease,  should  be  Id  two  directions,  as  shown 
In  Fig.  4I>.  The  Inside  should  be  given  a  liberal  amount  of 
draft.  For  the  sake  of  llghtneaa,  the  luga  AA,  etc..  Fig.  4EJ, 
may  be  only  %  Inch  or  l/>j  Inch  above  the  surface  of  th@  crank- 
case,  and  tbe  bolts  or  cnp-screws  made  long  enough  In  extend 
Into  them  through  corresponding  liolea  En  tbe  cover.  .\  thlck- 
neaa  for  this  ca^lugof  A-lncb  or  I'l  inch  at  the  bottom,  or  thick- 
est part.  Is  snfncicnt.  The  cover  !b  to  be  sawed  from  i>^-lnch 
stuff  tu  tbe  same  shape  and  size  as  tbe  cosing  Iteelf,  leaving  a 
hole  to  be  cored  opposite  the  secondary  shaft,  su  this  mny  pro* 
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Jectaufflcieotly  bejODd  tbe  cover  to  allow  ofattacblD^  theigul- 
tion  fam,  A  bose, about  %-hlcb  h]Kb,«houli]  project  all  around 
thlB  hole,  and  be  coDnentrlc  with  It,  for  tbe  baec  corrytDg  tbe 
Tlbrator  sprfOB,  to  imrtlali;  revo'lve  ntiout  In  abitttng  the 
spark  for  cbnuge  ol  speed.  Ktock  Bbould  bo  lelt  iDslde  tblB 
hole,  aod  ootalde  tbe  boss  nurroundlng  It,  to  nilow  of  ni.richla- 
lOK  these  part».  •S'baald  It  be  desired  to  make  this  ci>«lnK  and 
\t9  cvv^t\notie  cttHtloK,  to  Iw  bolted  to  tbo  crauk  case,  tbe 
■ame  ^oeral  dLrfctlanB  flbnuM  be  Tollowed  as  for  tbe  other 
torug,  exi>ept  that  draft  cnuHt  be  >;lveii,  both  Inside  and  out,  Id 
oue  dlrectlori^  and  the  corer  i^lued  to  the  top  aod  Ite  corners 
well-rouHded.  Fiif.  5!>BhowB  thUenuetruciIon,  and  thcdlrec- 
tloa  of  draft,  olscj  the  hole  aui  hoea  arouad  It,  all  In  EhiYtlou 
tbrough  tbe  center. 

l-ATTKRN   rOB  IGfllTJON  QEAR-C48e, 

Tbia  pattern  may  he  hb  thin  as  can  be  raa  In  alumlDum,  thia 
being  tUe  meLiil  uiont  Bultalnle  for  It.  A  pattern  |^-tnch  tbirk 
aU  through  Is  thick  enaufth.  It  may  he  made  Id  about  tbe 
Bame  way  ah  tbe  gear  caelOR  ibowu  In  Fig.  50.  N'o  liUK^  are 
requlrtMi  upon  tbls  pattern  If  tbe  torxn  st^mjrally  ©mptnyed  la 
adopted.  \nr  la  there  any  bole  to  be  cored  throqi^lli  It,  a.B  tlie 
two  eniBll  holes  Tor  the  atude  bo1diTi)i;  this  caao  In  place  ran 
prelrfftblj  be  drilltMl. 

The  gear  an'l  ptnlon  lor  tblB  rontor  may  be  bought  from 
fltoek,  or  |jntterj>a  may  be  nmile  for  thea:].  IF  a  j^ar  riittec  la 
available.  For  eipecimeotal  work  tho  former  la  doubtlesa  tbe 
better  way. 

Th«  pntterriH  would  he  extremely  tiltnple  In  auy  cuae.  Tbey 
abould  be  flawed  or  tnrneil  on  tbe  race  plate.  «  trifle  thicker 
tbaa  the  face  of  the  g^^rs,  and  enough  larger  Iti  diameter  to 
allow  of  mactiibltiijt  the  blanks  to  hIeb.  The  cam  to  operate  the 
eihaiuat-valTe  ta  best  worked  out  from  the  aoltd,  In  tool  or 
macblne  ateel,  and  teiupfred  or  caHehardpned.  Hood  reaulta 
may  he  obtained,  however,  by  makLng  a  pattern  lor  ihp  i-am 


Integnil  with  tbti  pattern  (or  the  gear,  and  having  cast  Id  a 
grade  of  Bte«<l  whlcb  may  be  hardened  tbe  aame  eh  tool  tteeL. 
To  lay  ofT  a  cam,  having  determined  Lta  lilt,  u  circle  tor  tb«  Idle 
portion  of  the  cam  flhould  be  deecrtbed^  tben  the  amount  ol  lift 
added  to  tbla  radius,  aad  au  arc  of  atjout  a  tblrd  ol  a  circle 
described  about  tbe  aame  center.  Draw  a  line  through  the  cen- 
ter, and  another  at  right  angles  to  it,  alao  tbrouj^b  the  center. 
Fig.  51  illustratea  tbe  Idea.  Tbe  exhaust  cani  mnet  bold  ibe 
valve,  open  for  a  trifle  longer  time  than  that  conaumed  by  one- 
halt  a  revoluUnn  of  the  motor  «taft,  Tbeerbauat  should  cotn- 
mence  when  tbe  piston  la  ^i-lnch  to%-lnch  Trom  the  bottom  point. 
Upon  tbe  ImpQlae  stroke,  and  end  at  the  next  top  dead  center- 
Tberefore,  the  secondary  sbalt,  and  with  It  ttie  cam.  will  go 
tbrough  a  tribe  more  than  one-qicHrter  of  a  revolution  riurtng 
the  exbauBtIng  period.  Tbla  neceBaary  lead  In  theexbauat  1b 
olitalaed  by  drawing  the  llnea  A  B  and  C  D,  Fig.  51,  a  trifle 
beyond  tbe  straight  Hu^  defining  the  quarter  circle.  This  dis- 
tance la  beet  found  by  exiierlment. 

The  approach  of  the  cam  should  be  gradual,  to  avoid  tbe 
pounding  of  tbii  roller  upon  the  catu.  The  greater  the  time  a 
cam  holds  the  Ta3v«  wide  open,  the  greater  will  be  tbla  pound- 
lag.  Tbe  Taire  mast  not  he  tield  wide  open  more  than  ooe-ball 
tbe  cxhaufft  period,  and  tbe  cnm  shown  tn  tbe  tlgure  will  Juat 
about  aeCocnplieh  thU.  If  tb^cam  is  to  be  cast  integral  with 
the  gear,  tbe  pattfrti  mny  be  made  ue  ehnwn  In  Fig.  5-#!,  sbow- 
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lug  u  longUudlnal  aeetion  through  the  center,  In  which  A  repre- 
aenta  the  cam,  and  0  the  gear.  The  pattern  la  mnde  from  two 
blockn.  glued  to^^ther,  with  tbe  grains  nt  right  angles  after 
both  have  Iteen  flriisbed.  The  setnlclrrulHr  chiiniiel,  or  groove 
%x.  l9  iwrneil  in  the  under  aideor  the  gear,  and  Is  simply  to  save 
weight. 

The  patterns  described  In  this  article,  II  carefully  made,  may 
b&  used  for  many  seta  of  cautlngs.  but  If  eastlnga  nre  to  Im 
made  n^i^ularly  in  (|uantltlea,  metal  pntierns  Hbonld  be  made 
for  the  lighter  plocea,  eapeclally  for  tlie  crank-caae'.  i^ucb  pat- 
terns Hre  best  mado  from  soft  braes  Generally  tbey  may  be 
Hied  to  u  RufHcleutly  good  siirrnce.  but  In  many  plarcs.  aa.  fur 
iaatance,  the  inalde  of  tho  r!rank  raae.  au'l  the  shaft  portions 
nt  the  crank-shaft,  1t  Is  a  gooil  Irlea  to  (urq  tbcm  In  tbe  lathe. 
Generally,  tbe  original  wnnden  pattern  will  do  as  tbe  F^attern 
for  the  hraaa  pattern,  places  to  be  macblDed  In  the  latter  being 
built  n|i  wlib  pasteboard. gliierl  In  placeand  sheilarker}.  I^arta 
which  would  be  affected  by  the  sPght  shrinkage  In  tbe  brasfl 
should  <>e  either  thus  built  np  or,  rapped  mnch  harder  lu  the 
mold.  Tbla  will  apply  BSprclally  tn  the  t-rank-cnse  patfprn.  In 
machining  a  hraaa  aplU  pattern,  tlio  Inner  surfnre  should  be 
either  filed  tn  an  approximately  ttat  snnrncc  or  dressed  flat  Id  a 
shaprT^the  latter  method  being  preferable.  Rnth  Inner  surfaces 
must  then  he  tfiorougtily  tlnni^d  with  a  soldering  Iron.  Fasten 
together  with  a  wlreat  either  end.  twisted  tightly  and  aet  Into 
the  soldering  stove  or  Into  a  common  cook  atove  until  tbe 
solder  melts.  Now  remove  and  clamp  In  &  rise,  keeping  tbe 
halves  In  the  rorrecl  relative  position  until  cold.  The  pattern, 
la  tbla  condition,  may  be  filed  or  machined  ae  a  aolld  piece. 
Holes  tor  hrnesdnwel-plnBsLoiild  now  l>e  drilled,  iVlnch  diame- 
ter, and  the  filriB  fitted  and  held  In  plac^  hy  soldering.  TheAe 
pibs  should  project  Into  the  lower  piece  only  very  slightly,  oot 
over  i/&-tucb  In  any  case,  as.  If  lunger,  they  are  apt  to  bind  Id 
separating.  The  pattern  should  he  aplf t  before  the  pins  an 
flrted  to  plaM".  Thh  may  be  done  hy  Inserting  the  edge  of  a 
chisel  Into  the  joint  nt  one  end,  when  a  few  sharp  blows  will 
separate  tbe  halves.  The  Inner  eurfacra  wlU  tin  much  mors 
readily  If  the  parts  are  heated   flrst.    Brass  belDg  compara- 


tijtiy  eipeiulTe,  It  Ih  ecDDom;  to  make  tbe  Inner  Hurlaceain 
split  patterDB^  hollow,  wherever  poetilble.  Tbls  Is  very  readily 
dun«  In  tlie  wooden  pattern  witti  a  gAiiK^-  A  t't-lncb  hole 
muatb^  flpnied  In  all  braaa  patteraa,  and  tappeid  Vi-'ncU— 30- 
tbreadfl— at  tt«  point  wberoth'CmnlderlnaerlB  the  toot  Tordrnw- 
lni(  die  wooden  pattern  from  the  mold.  WbMe  braes  patterDa 
Are  TFiiria  from  aolilerlng'  they  ahnuld  be  rubbed  over  witli  the 
wax  ii-«*d  upon  th©  woodeo  patternH.  Thla  will  All  the  little 
plat-ea  not  reacbed  by  nii&s  audi  make  a  Qiae  surface.  Such 
patteruB  will  last  a  lUetltne. 


FOREIGN  EXCHANGES 


A  NARROW   ESCAPE, 

Tbe  Afofor-Car  Journal  reports  an  oicelttnjic  Incident  recently 
eicpC'Heiicett  at  Folkeelone  by  Grnhame  White  while  driving'  his 
12  h.  p.  [>alnil4?r  fpam  Deal  to  Folkestone  by  wayof  Dover.  Tbe 
ateep  deacent  Into  Dover  was  nej«utlate«l  In  safety,  and  when 
t1)pei|ually  nutortotia  hill  Into  Folkestone  was  reatrbed  It;  wtm 
Innnd  tbat  Ihe  brakes  had  Dred  and  ttnd  burned  away  underthe 
prolonged  strain,  Mr.  White  Bought  to  check  the  acceleration 
of  Ite  veliltle  by  ateerlnR  It  from  side  to  side  nf  the  road,  but  It 
seemed  to  Humiouut  any  tthstaale  against  wlilub  It  waa  driven. 
Finally  he  drove  tfie  vehicle  oq  to  the  pavement,  Ijctween  a 
lanip-pnet  and  a  vrall,  nhk-h  formed  an  exceedingly  narrow 
passage,  and  then  pulled  it  etrnlj^lit  aLTOsa  the  ruad  and  steer- 
ed It  Ihrousb  a  narrow  gate  lato  the  yard  of  Folkestone  .lune- 
tlo».  Here  be  slew  the  car  around  vrltbln  anextremply  narrow 
space  (at  Theesttmated  speed  ol  :U>  miles  an  hour),  went  back 
through  the  ^nte  and  turned  his  vehicle  up  i^rade^.  wltcre  It 
tlnally  strapped.  It  Ih  stated  that  all  four  tires  were  rlpperl  off 
siiDultaiienassly  when  the  vehicle  wn*  wrencht^l  around  la  the 
yard,  but  that  the  wheels  held  together  destiltethe tremendous 
strain. 


Not  Ina^  ago  the  French  Academy  decfdi*d  that,  contrary  to 
usage,  the  wnrd  "antomnbHe"  Is  mtiKeuline.  It  now  appears 
that  this  decision  waa  reached  by  seven  rtcademlclans  only. 
Three  voted  for  (eininlne,  while  the  I'eat  of  thelenTOwl  aseembly 
happened  to  be  soJuurnlnK  In  the  country. 

Let  us,  then,  remarks  a  Freneli  eon  temporary,  quietly  say 
"lAie  aUtolnabllei^"nt  the  rlxk  of  never  becocnlnfj;  aeademlciauS. 


THE  I1ENRE0D  25  H,  P,  VEHICLE, 

C.  E.  Henrlod  was  one  uf  tbe  earliest  workers  Iti  tbe  sutomo- 
bile  industry,  having  beenaetlvely  enjfaged  In  thlfl  lla&  lur  more 
than  10  years.  Autom-ibtles  of  M.  Henriod's  design  have  iieen 
bulJt  both  In  Swltierland  and  In  France,  and  the  French  Com- 
pagHlB  Uenrlod  exbUilts  at  the  Eitpoeltlon  aix  different  types 
of  vehicles.  During  the  earlier  part  of  this  year,  M.  Henrlod 
constructed  a  number  of  23  h.  p.  vehttleH  for  his  own  aceonnt, 
and  according  to  his  latest  pntente,  to  take  part  la  tbe  Paris- 
Bordeaux  race  ol  .May  13.  lOOO. 

The  race  was  prohibited,  but  M.  HenrlorJ,  bavlng  bU  vehicle 
Snlshed.  started  on  a  tour  to  attend  the  Congreas  o!  BwlM 
ChiiufTfHtrs  at  Berjie.  From  Berne  he  continued  his  J<»urney  to 
Geneva^  and  returned  by  way  of  Brlenne,  Zurich.  Ddl6  Colmar, 
Straesburg  and  Nancy  to  Parle,  In  tbls  trip  a  distance  of 
2.400  miles  was  covered,  A  vehicle  of  this  type  is  shown  la 
claas  SO  of  tbe  PurlA  Kx[iosIt!un,  where  It  drawjg  cuuslderable 
attention  on  accouat  oF  ths  eompnelness  and  evideut  etrengtb 
of  all  Its  parts. 

The  four-cylinder  engine  Is  placed  In  tront,  and  >>elow  the 
frame,  which  i»eriolta  the  uee  ul  any  form  of  body  with  the 
running  gear,  and  also  lowers  the  center  of  gravity.  The 
crofiB  bars  F'  F"  M'  M",  which  support  the  motor  and  the 
speed  gear,  serve  at  once  OS  stays  for  the  frame,  and  preveat 
all  deformation  of  tbe  latter.  Thts  bolts  hoLdlLg  together  the 
various  pTFtB  of  the  frame  ore  provided  with  nule  and  lock- 
nuts,  and  pins  are  made  use  of  at  the  joints,  thus  furnlsiiLug  a 
mui-li  Itetter  frame  than  It  It  was  nssembled  with  rivets.  The 
frame  Is  carried  by  Henil-elilptlc  a[iriu>(S,  which  are  faateucd  to 
the  supports  f,  e,  d,  c. 

The  speed-chanKlng  gear  la  represented  by  F,  aud  the  differ- 
ential shaft  by  h.    1'he   bearing   brackets  fur  tbe  dlffereutlal 
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shaft  also  Berve  as  supports  (or  the  springs.  The  brake  on  the 
brake  dram  2.  on  the  differential,  acts  In  both  directions. 
a  represents  the  speed-changing  lever.  V  Is  the  flywheel  of  the 
engine,  which enclofles  a  frict Ion  clntch,  operated  by  a  foot  lever 
P,  connected  wltbaeone  P',  turning  louse  onty  on  the  motor 
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shaft;.  To  th?  endfl  o:t  the  shaft  H"  ore  faeb  nerl  single  armed 
*vera,  to  whleh  are  attached  the  rnd»  from  the  baod  brakee 
nctlafon  the  bubs  of  the  wtie«U.  ThlBflhaft  le  operated  by  a 
lever  H',  whlc^h  latter  will  nlao  unclutch  the  etiKJa^  If  It  be 
operated  wttbnnt  Ibe  peiJnl  I'  lifln^  llrBt  depre8B«H3.  The  rod 
C  acting  on  the  brake  on  the  rHrrerentfal  l«  fiiBtened  to  a  bell 
crank  mounted  lortBo!.r  on  the^hnrt  H,  wliU-h  Is  aleo  operated 
bj  the  foot  lerer  P.  Thus  brak^n^  and  uncliitrhlag  the  engine 
may  beeffecttxl  ^Ithfr  by  the  l<?ver  H'  or  by  tbe  foot  lever  P, 
I>rypreflent9  the  IrreverBlble  steerlug  ijear  rnclleeH  wrew;  1 1' 
tbe  exhaust  pipe:  S  the  muiFler;  K  th9' water  tank;  p  a  pump, 
operate<>  by  friction  (rom  the  Hywheel  uf  the  eDflDe;  t  tbe 
wAterpIt*.  leadinir  from  tank  to  pump* 

FIr.  8  la  a  detail  drasrlnj;  of  the  «r}e€(l-cIinnjilnj;ge<irB.  The 
shafts  50  nnrl  5£>,  and  the  iM-arlnKa  r..!,  56,  fi7,  58,  74,  75  are 
entll-ely  in  th^i  lower  part  oi  the  caalTiif,  ao*i  the  upper  part 
only   aervee  ttB  cover.    The  gears   are   Ihua  easily  j^ntlen  at. 

A  Bpe>cLHl  feature  of  tblsiu'w  deelgn  Ib  that  the' two  level 
plulans  76  nod  77  aKvayu  remain  lii  meBh,  the  roveree  mo- 
tion belnjip  obtained  by  uieana  n(  a  eptir  pinlou  65,  which  eti 
jjQgee  the  pinion  ^4  nnd  tlie  gear  04  of  the  alow  speed,  wheq 
they  are  out  of  gear.  This  nrranjceoieKt  baa  [M?'imltted  tn  do 
ntvay  with  tbe  movable  stopR  wbieh  shifted  the  bevel  gear  to 
tbe  poaltloti  of  forward  orbnc^kward  motion.  Experience  h&H 
proven,  niore  than  once^that  thladlsengagemeot  of  bevel  gears 
is  delectlve.  The  two  screws  80  perraft  to  re;K;uIate  the  dletance 
between  tbe  ptniona  lil  and  77.  It  may  be  mentlioaed  that 
trltb  Iheforna  ol  clut«h  employed  there  la  no  lateral  effort  oJi 
tbeehaft  GU  srblch  carries  the  clutch.  Tbe  atroag  spring,  which 
)h  Dflc«Hary  with  conical  clutches,  la  thii«  aupprertsed,  aud  with 
It  the  heating  which  It  produces  at  the  thrust  collars  of  the 
shaft. 

Fig.  10  ahovve  an  end  view  of  the  speed  gearing,  aa  ee>en  from 
tbeijlutch  end,  from  which  it  will  be  nottcerl  that  tbe  reverse 
motion  Is  obtalaed  by  lever  67,  which  make?  the  pinion  6.'i 
rotate  around  an  eccentric  i^vot. 

Fig.  0  glvee  a  longlCudluBl  elevation.  In  whIcB  la  men  tbe 
fork  operating  the  gear  carrlngw.  The  coudactor  controls 
thle  fork  by  uieaua  of  tbe  lever  62. 


INTERNATIONAL  AUTOflOBtLE  CONGRESS. 

The  following  [«  an  abetract  from  the  report  on  the  detalla 
of  coustnictlun  of  veblcle  fratntis  and  their  parta  ma<le  by  A. 
BolLfe,  wn.  to  the  third  H>ctLnn  or  the  Congress. 

The  re  ort  touches  on  threes  prlnc'l|;i(il  PubJeclB: 

1. — Piping  and  pipe  Joint?. 

a.^LooBebliLjg  <:>f  ntits. 

K. — The  UBO  of  aluminum  and  ita  alloys. 

In  BHchof  these  three  Huhjwta  It  l»  bard,  H  not  linpoHilble,  to 
drnwfroTi  tbe  results  of  the  num<Toueciperl  men  ten  Iready  made 
precise  rultrS  *ui:h  H»  may  be  formulated  fur  the  dlnti'4J>iE(ina  ct 
the  parts  of  steam  and  Ka^ollcie  erigfn-  e. 


The  piping  ol  autoinobllee  Is  madelntfaemost  varied niaaner, 
fur  tbe  reaeon  that  it  must  conform  to  the  meotnulciil  rtMiulne- 
meuta  aa  well  as  to  tbe  carriage  work^  which  latter  La  con- 
stantly getting  more  luxurious. 

It  la  rare  that  the  deeigher  troubles  himself  with  the  piping 
In  Inylitg  out  his  vehlclf ;  It  Is  only  after  the  vehicle  Is  fialshed, 
or  nearly  Anlslied,  that  he  thlnkB  of  Ibla  Importaut  part.,  which 
can  then  nnfy  be  solved  by  glvlug  the  pipes  a  winding,  or  bent 
form,  ■□  many  rases  giving  to  an  fiutntfiabile  ontflC,  simple  iu 
Itself,  a  very  complicated  appearetu'**,  which  tHghteas  the 
beKtuner. 

1  am  pereuadeil  that  au  automobile  must  not  only  be  simple 
but  niuHt  also  have  an  apfiearauce  o[  Bimplldty. 

For  this  reason  th^Blmpllficatlan  oF  the  pIploglsbEN^romlngof 
more  iiud  more  Importance  with  many  builders.  Some  rnanu- 
tacturertj  have  broaght  together  as  much  ae  possible  the  pertt) 
to  be  coanected  by  plpea,  wlilct  fiirmerly  extended  the  full 
length  of  tbe  vehicle^  and  In  some  cnaes  many  of  the  pipe  coo- 
nectioas  have   been  done  away  with  altogether. 

Unfortttnately,  It  Is  impusalDle  to  do  away  with  tbe  piping 
altogether,  and  It  is.  therefore,  In  order  to  Study  aicaae'  (of  pre- 
venting the  breaking  of  pipes,  and  thas  doing  away  with  a 
very  common  cutise  of  stupa. 

Tbe  moat  general  causes  of  breaking  are: 

1.— Vibration  nj  the  pipes. 

2. — Tbe  deformotlons  they  have  to  undergo,  either  Ihrullgb 
Htre((-hlnK<  or  through  the  relative  dlsplncement  of  the  parts 
which  they  conuect, 

With  rubber-tired  wheels  there  Is.  of  course,  much  less  vibra- 
tion thiiu  with  orrlhiiary  wheels.  In  vehicles  wJtb  a  good  spring 
Haspension,  and  where  the  plfies  arc  not  too  long,  thia  cause  ol 
breaking  may  be  cuoeldcred  negligible.  For  vehicles  which 
are  not  well  suspended  tbe  only  remedy  la  to  Ftisteih  the  pipes,  in 
a  number  of  places,  to  rigid  points,  and  lu  surrounding  thetu 
with  a  connection  piece,  lined  with  Home  yielding  materia],  as, 
(or  lustance,  leather. 

AlR  to  the  deformations  ol  tbe  pipes,  resultlog  from  a  change 
ol  the  relatire  poHitiona  oT  the  pieces  connecteil,  there  la  no 
Other  remedy  than  to  make  tb«  pipe^  of  such  aform  and  tengtb 
UB  to  give  them  aufncleut  eiaaliL-itj  to  compensate  (or  tbla 
change  of  pnsltlan. 

In  many  casca  there  la  uo  Other  BOlutJDn  to  the  prnhlem  than 
to  Interpose,  either  at  one  or  both  end-',  a  piece  of  fleilble  tub- 
Ing  (rubbpr  or  fleilble  metal  tubing),  or  to  provide  a  Joint 
elmlliir  to  the  gnskela  of  steam  euRliiPs.  In  a  number  uf  pipe 
connections  there  la  no  need  of  tight  Joints,  as,  (or  instance.  In 
exhaust  pipes,  or  In  tbe  pipee  carrying  air  to  the  carbureter. 
The  exhaust  pLpes  should  be  aliowed  to  expantl  Freely,  as  they 
are  subjected  to  great  dlfferencee  of  t£mperature,  This  Is  some 
times  accomplished  by  mounting  the  miilller  loosely  on  Its  sup- 
port. 

The  nature  o(  the  metal  Is  of  great  Importance.  For  water 
Bnd  |$a90tlDe  piping  copper  and  Its  alloys,  nud,in  certain  raaeei 
aluminum,  give  satisfactory  lesulls;  i>ut  lor  very  high  temper- 
atures— for  exhaust  piping,  for  lustance-^lt  Is  absolutely  neces- 
sary to  use  Iron  or  steel  pipes. 

To  conclude  this  question  of  piping,  we  will  connlder  the 
different  forma  of  JointH.  For  sninll  plpes«  lor  the  gasdilne,  or 
for  thewater  circulation,  theslmpleeonical  union, lu  wlilcb  two 
ground  Surfaces  are  folued  by  a  nut,  appeore  to  Ije  tbe  moat 
eatisfactory^  Often  it  Is  sufficient  to  uSe  Hut  feurfncea.  not 
ground,  between  which  a  yielding  washer  la  preesfil,  hy  means 
olanut.  Sometimes  one  of  the  two  flat  or  conical  surfaces 
form  6  collar  or  cciue,  obtained  by  suitably  shaping  tbe  end  of 
the  pipe.  Where  braced  Joints  are  uS4h1  t'ejnlrited  parts  should 
■well  overlap  each  "t'ler.  tn  prevent  loiieeolag^ 

There  is  a  (narked  leodenry  in  the  autocioblle  Industry  to 
dlBi'ard  all  J  -lilts  mad*-  with  red  lead,  leather,  felt  nnd  a«l>estaa 
In  (avnr  of  n  jniiit  cotieletltig  of  an  exterior  envelope  oF  thin 
sheet  C'lpper,  encNtsinie  either  iinliPSt'tB  nr  n  raalleable  material 
■which  makes  a  tight  fit  with  the  facts  u|  the  Joint,  under  the 
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pretflttre  to  which  It  li  Bubjrcted.  In  vehicle*  de  luxe  mafcen 
tty  to  us«  this  Joint  nr}$rrjUD<i  lolotn  exclusively.  For  wat4;r 
pllitnst  AbreJolQtB  bave,  bowever,  tbilrataancli  partlaanH. 

Tlie  greatest  cnre  uuBt  be  tnki'Ci  to  prevent  the  loosening  «[ 
Dutsin  autumohl)«e.  A  ocr&w  loit  tii  tLe  ete^rlDg;  or  braklnv 
apjiaraluB  may  l^aH  to  vfry  wrEoue  arclilenie,  X  screw  drop- 
ping' onC  maj  altfooauae  tbe  breakage  of  nome  of  the  prlnclpttl 
pnrts,  as,  [or  InacanL'e,  tbe  gears,  ir  It  tbould  drnp  lota  them 
Willie  the  iDRuhtae la  Iti  motion.  One  must  do  evcotliliii!, there 
(ore,  to  prevent  the  nuts  from  loonewlng  Hod  from  droppJntcofl, 
iDteLtlouaJlj^  separate  the  two  pbraaes,  tbe  looBenlng  and  tbi' 
dnipplag  oft  ot  nuts,  as  their  cause*  and  remedies  are  very  lUf- 
(ereot. 

I(  the  nut  of  a  boU  or  a  Btml  looaeus  otter  hnvingbeei!  ilruwn 
down  tliJthtlj,  and  without  belD^  caused  tu  tarD  bj  bd  auKi'lRi* 
■boi'ement  ol  the  plecre  cotiiiecled  hy  ft,  the  (.'ause  must  be 
attributed  to  a  too  great  strain  nn  tbe  bolt  and  the  nut, which 
results  Iti  elongating  tbe  bolt  beyond  Its  etaette  limit,  In  crush- 
lag  theaupport  fur  the  hult  head  od  nut,  or  In  spoUIng  the 
(hrefid  of  the  not.  In  any  case,  tbe  ttrwt  looeenlag  Is  produced,^ 
and  tbe  vibration  will  do  the  retit. 

One  must,  Iberelorcj  try,  ubove  all,  to  prevent  tbe  first 
loOHCnlug;  in  otber  wixrds,  make  sure  that  the  elastic!  llrnt^  of 
tbe  mnterlfll  ol  the  bolt,  nuit  and  Joined  pleeesere  not  surpassed. 
Tbls  consideration  al^o  leads  ua  to  the  use  of  washers  ol  a  hard 
metal,  having  a  diameter  considerably  larger  thiin  the  tiuts, 
under  tbe  hends  oF  tbe  holts  and  underthe  outs,  whfuthe pieces 
lolaeil  are  made  of  a  relatively  sort  material,  as,  for  Instance 

BlUUllMUm. 

There  are  cases,  however.  In  natomohlte  work,  where  boUs 
will  be  taxed  beyond  tbeir  eliii^tlir  limits..  And  to  prevent  the 
DUte  Trom  coming  loose  lu  such  cases  elastic  waah^rs  are  em- 
ployed. These  washers  compensate,  by  tbelr  elasticity,  fur  tbe 
eloDKUtlon  of  Ihe  bolt.  The  olnstlc  wasbere  usually  employed 
are  purtluoB  of  n  left  banded  colled  sprlpg  (lor  holding  right 
hand  threaded  nuts).  Tbe  tvroends  of  tbe  spring  bave  asharp 
angled  corner,  which  digs  into  tbe  surtnces  with  whlcb  the 
washer  Ie  In  contact,  and  effi^otlvely  firev^euts  the  turtiingot  the 
nut.  When  loosening  the  nut  with  H  wrench  It  Is  often  neces- 
sary to  break  the  washer. 

In  certain  cases,  Instead  ol  elastic  metallk  washers,  pieces  of 
leather,  nibb«r  or  wood  are  used  with  success.  Wood  Is  very 
generally  used  under  the  springs  iif  veblcleA. 

From  the  preceding  we  conclude  that  all  the  supports  should 
be  made  normal,  and  that,  as  a  consequence,  the  heads  and  nuts 
should  l>e  perifiendlcular  to  the  centerllne  of  the  bolt. 

In  general.  In  automobile  vehicles,  boltfl  wblcb  are  subjected 
to  shear  loosen  much  easier  than  those  aubjectcwl  to  tension. 
This  Is  due  to  the  fui-t  that  (he  least  ttlsplacement  ol  the  piece 
with  regart)  to  the  aut  may  tend  to  produce  an  aogular  luove- 
ment,  either  of  the  bolt  or  uf  the  nut.  If  thlsdlspljicement  con- 
tfuuea  there  Is  ^vear,  which  tvlll  cause  the  lonsenlng  of  tbe  nut. 

Oqp  should,  therefore,  try  to  avoid  bolts  working  under 
shear^  and  where  this  cannot  be  done,  use  bolts  ot  Iflicral  slxe, 
and  it)  sutTiclent  numbers,  to  preclude  the  pucslblllty  oF  an 
angular  displacement  i^r  tbe  piece  with  regard  to  tbe  bolts. 
Bealdes  this,  tt  Is  or  Importance  that  tbe  Inner  surface  ot  tb« 
bolt  head  nnd  of  the  nut  be  ppcleetly  flat,  which  fncreaera  the 
surface  of  support,  and  tbe  radius  tbiough  which  the  friction 
acta. 

In  order  to  draw  a  nutnptlght.tbe  thrcdded  part  of  the  bolt 
and  the  Inner  face  of  tbe  nut  mast  be  well  oiled.  It  IsnEso  well 
to  lightly  strike  tbe  beaA  ol  the  bolt  wltb  a  hammer  while 
drawing  op  the  nut. 

Having  reviewed  tbe  caaaes  of  the  first  luoBenlng  of  nuts. 
It  remains  to  indicate  means  tur  preventing  them  From  drop- 
ping oft  the  bolt  i  u  cai»ea  where,  I  n  aplte  Of  the  precautions  taken, 
loosening  occurs. 

The  most  common  means  consists  In  putting  a  pin  through 
the  end  of  tbe  bolt.    Care  should  be  used  to  make  tbe  pin  fit  the 


hole,  and  to  bend  the  ends  so  that  repeated  vibrations  ^  111  not 
cut  It.  Ofteu  these  pins  are  placed  In  slots  In  the  end  of  the  nut, 
so  as  to  prevent  any  turning  of  the  latter.  In  other  case"  the 
nut  la  prevented  frum  turning  by  Imprisoning  It  In  a  slotted 
plate,  which  Is  held  In  place  by  others  lots,  or  any  suitable 
me^us,  either  on  the  bolt  or  on  tbe  ■tatlunarr  piece. 

The  use  of  lock  nuts  Is  also  a  very  cummon  method  of  prevent- 
'ng  nuts  from  unscrewtiig.  Sometimen  a  washer  nlth  a  pnifec- 
tlon  on  the  Inner  circle*,  sliding  In  a  longitudinal  slot  un  the 
bolt,  H  placed  between  the  two  nuts, 

Split  nuts,  tormlng  springs,  either  lo  their  plane  or  In  the 
direction  mf  their  length,  have  also  been  proposed,  but  I  have 
not  had  an  opportunity  lo  Judge  of  their  results. 

ALUMINUM^ 

What  I  bavesuld  on  the  loosening  of  nuts  due  to  crushing  of' 
the  supporting  material,  restricts.  En  a  Idrge  measure,  tbe  use 
of  aiumliiuDi,  this  being  a  uiaterlol  nitb  little  resistance  to 
crusiilng.  He  high  price  Is  another  obstBcie  to  ttsmoregeneral 
adoption,  but  Us  llgbtiiess  and  easy  working  qualilles  often 
compeusate  lor  the  higher  cost,  and  create  a  great  demand  for 
It. 

Aluminum  may  generally  be  employed  n  here  cast  Iron  would 
be  sultabre,  and  whtre  It  in  not  subJecCed  tu  friction  and  tcv  high 
temperatures.  Its  reslslnuce  to  comprea^lon  fs  conslderaidy 
less  than  thnt  of  casl  Iron,  and  parts  Subjected  to  repeated 
Btrulna  should  be  mad"  ol  llbern]  slie. 

Screw  threads  h<ild  very  well  lu  aluminum  If  ttey  are  not 
too  Elue.  nud  If  tite  surows  do  not  have  to  be  removed  tooulten^ 
Alumlaum  la  commonly  usefl  for  endings  of  theenn^m's  and  lb« 
gi^arlng,  for  pulleys,  which  bnve  a  ftc^at  adhesion,  ami  for  parts 
which  are  not  subjected  to  any  puitlculAt  streasee,  eui-h  aa 
carbureters,  oil  cups,  certain  plp^8,  and  the  vehicle  body.  In 
auch  cuBCH  nlumluum  generally  gives  satisfaction  If  the  models 
are  well  deeli^ned,  and  I'  the  metal  is  not  subjected  to  high 
temperatures. 


CAPEL'S  nOTOR  CAR 

Tbls  motor  vehicle  contains  many  fealuresof  novelty,  bi>th  tn 
construction  and  design,  F^uys  Th*'  A  utomotnr,  an  d  bus  iiecn  b  nilt 
under  tbe  pulentiB  ol  tbe  ialt^  Mr.  H.  T.  Capel.  Among  the 
many  oljjects  which  Lave  been  aimed  at  In  Ibis  mscblne,  the 
fnllowing  may  lie  partlclarly  mentioned: — (I)  lucurprimflag 
as  many  of  the  parts,  essential  for  the  propelling  mevbaulam. 
Into  (he  frame  llt^elfaels  tiaefullypoStfUde.  (2)  Suspending  the 
body  and  fraraewurk  upon  the  axles  in  such  a  mannex  as  u*  be 
rigid  laterally  and  flexible  vertically,  while  at  the  siime  lime 
permitting  tbe  road  wheels  lo  conforni  to  any  irregularities  of 
road  surface.  (H)  Tlenilerlng  the  motor  as  antomatlc  lu  Its 
action  &»  possible,  (i)  Condensing  tbe  variable  speed  trans- 
mission gearing  Into  a  amall  space,  and  iirranging  it  In  «uch  a 
manner  that  each  gear  can  be  applied  gradualily.  15)  Pro- 
viding a  sensitive  Steering  gear  in  which  the  wheels  are  unable 
to  act  back  upon  tbe  steering  Lever,  (6)  Fitting  the  seats  and 
the  body  ot  the  car  In  such  a  manner  that  the  wbol*-  ol  the 
mechanism  is  normally  eocloeed,  but  that  It  can  be  reudliy  and 
compleb-ly  exposeil  to  view  when  necessary. 

The  car  Is  ciea  rly  show  n  in  tbe  dra  wings,  whlcb  we  herewith 
reproduce,  an<l  Itsgenernl  appearance  Is  well  seen  In  FIg.l.  It 
weighs  about  nlTie  cwt..  Is  under  complete  and  easy  confrol, 
and  travels  srooothiy  even  over  rough  and  uneven  road*. 

Tbe  framework  (Figs.  2  and  3)  Is  composed  Of  an  alum loaim 
petrol  tank,  .\,  and  a  similar  water  tank,  Ai.  which  arecon> 
nected  together  by  the  carbureter,  B,  and  the  croiae«p1e<«  Fg, 
The  tanks  are  connected  rigidly  wltb  the  tubular  franiltig,  D, 
whlcb  carries  tbe  third  aeat,  nod  which  forms  the  front  p(»rtion 
of  the  car;  they  also  ar«  attached  to  tbe  springs,  Q,  o  and  C, 
Ci,  which  carry  the  hark  and  front  ailea  respectively.  The 
apKngs  ,  Cj,  also  connect  the  front  axle  to  the  frame. 

The  two  principal  seats,  together  with  their  rootttoards.  are 
Hxed  separately  tn  tubular  frame',  Ei.  Tbeae  frames  are  bingvd 
to  the  main    body    of  the  car  at   E,  and   nre   con-e«)nently 
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\cvvr,  J,  IB  fiLUHl  wUli  n  .tytuliilug  cttlfli,  Ju,  ■wLkli  loeka  It  In 
either  (orward  driving  jMiftitloii. 

The  fouuter-Bhaft,  H,  ie  fitted  wltb  a  potr  ot  gcur  wlieelB 
wtiioh  Llrlve  tl)«  planet  wlieele,  B^,  of  tliie  dirfereallal  k^bv,  on 
the  rear  "Jive"  axle,  Hi»  bj  mesne  ol  tLe  Intermedlutc;  seur 
w'heelH,  Hi»,  Hi,  and  Ha-  The  whole  ot  tbls  geurlng  le  fiicloaed 
tn  n  duat  tJ^bt  caee.  Thedlstauee  hutwc^eti  the  motor  etinft and 
the  counter-eliatt,  H,  can  be  ndjiuatod  by  meaiie  a(  a  Bui(igl)Lj< 
llDk,  ami  the  ralatU'i'  mollon  ol  the  bjick  nxle  aud  of  the  mutor 
shaft  JB  comptQHated  for  bj  means  ot  thta  caiiHtnictian. 

Tbe  motor  abaft  Is  fined  with  the  (l>wheeli,  G  (  Fig.  3),  ^nd 
wltb  B  clialn  wheel,  whlL-h  drivfia  thu  rotary  putup.  K,  Thle 
pnmp  firculatw  tbecoollDg  water  througli  the  radiator  (Clark- 
aon"»j,  Ki.  In  thetrotit  of  thf  vehicle. 

The  steering  gear  Ib  ahowii  In  Flga.  3,4  and  ?),and  la  partlcu- 
larljT  IrjReiitolift,  The  hand  lever,  L,.  la  ho  placed  lUultliC'  driver's 
lelt  ariii  rewts  upoD  It;  it  Lb  sq  arraiif^ed  tbiit  It  polntB  Id 
whichever  direction  the  vehicle  will  move.  The  It-ver,  L.  Is  cuti- 
Bected  to  a  rocking  lever  La,  by  meaua  ul  the  riid,  Li.  Two 
croBBerf  oonnectlog  roda,  T.rj.  connect  the  eitUa  of  tin?  lever.  La, 
with  tlie  eiitla  n(  the  lever,  L,-„  find  consefiuentij  cause  the  arm, 
lifl,  to  move  to  right  or  to  left,  according  tutheiuovetiieiitBof  the 
hand  Itver,  L.  Tli«  arm,  Lh,  Is  fttted  at  its  outer  end  with  a 
pin,  and  this  pin  tugagea  with  either  of  twoforka.  Theae  lorkB 
connect  to  theeteerlng  wheels  by  a  link  and  lever  connectlou 
which  complete  tbe  detail  of  tbe  lutx^hanlsni. 

The  K*ar  rfttlae  which  ore  provided  nn?  cnlcnlated  lor  4^, 
VJ  liud  12  mllea  an  hour.  The  capaclt.v  Of  the  wmter  etyutem  la 
■Ix  gallons,  Aud  tbet  of  tbe  gnsutEue  tank  Is  five  gallons. 


The  Shall  of  Persia  3h  now  numbered  nmona  the  staunch  ad- 
herei-H  of  the  new  lotomothiti.  After  havluK  liioiiKht  a  number 
<*r  tiiitoniohHes  tu  Pnrls  lie  contimierl  his  purehaHea  nt  (tsteDde. 
whiTe  he  had  his  Hecnitary  uf  the  ti-ea^fucy  take  a  ride  in  (he 
steaio  voiitTrette  of  Mine.  Gruen,  cnnducte*)  by  tbe  ftilr  pro 
priclreHH,  and  aJterwardH  ordered  a  lalidau  and  a  three-imasen- 
^r  vehleliH^both  atenm  niaehlnea. 


In  H  recent  aut*im*>blle  aeeldent,  hetvi'eeu  C'hateaudun  and 
V'endonie.  France,  tbe  vehkle  tnpiied  over  on  a  hlllalde  and  a 
oataljerof  the  ncciipiintB  were  aererel.v  Injured.  (jLdte  a  large 
crowd  conKrcKnteil  nt  the  scene,  and  a  nillltinry  pbyeician, 
atatfuned  at  Vyijdome,  placed  hla  vehlcU-  at  the  dlspoeitlon  of 
tbe  notomoblUtaes.  The  demulJahed  nntuiQuMIe  had  to  be 
tratiaported  to  the  railway  depot  at  Frrtevftl,twoand  one^hall 
nillew  Hway,  For  thlu  truuHpcjrt.  made  with  u  fariu  wngon, 
a  (arriuT  a^ked  the  modeat  budi  of  180  franca  (f  :j<S). 


CARBURETER  AND  COFIPRESSIVE  DIMENSJOVS. 

A.    H.  KELLtiV. 

HuNTiNnTONj  Ink. 

[KeplylnKto  your  ln(iulry  ol  the  rith  lust.,  would  say  that 
ube  inch  would  lie  a  aultable  luternal  dlameterof  bothcouBtunt 
level  and  vfiporlKlojf  conJpartluent  ol  your  carbureter. 

TheproiJercompreBslon  apace  for  a  cylinder  ot  l'^  inch  bora 
and  2V4  lacb  stroke  la  %  Inches. — Ed.]. 


LITTLE  ATTENTIONS  WELL  REPAID. 

New  York,  Sept.  (^th. 
Editor  HoRSEi.ESH  Aor: 

I  make  a  practice  ut  tuklu^    off   th^  burner  about  every  ttvii 

weeks  and  ^vlug  It  Ji  thornuicU  cleuiilug  and  a    (!oat  of  atnve 


blflclt!rig^ln«htenDd  otitt  juPt  "^  y*"  wauld  any  other  stove. 
Pull  OUT  the  brrisH  mlxlnt;  tube  nnd  Hlmke  nut  'i.if  the  mix iu^ 
i;hnmbGr  the  ntaky  dual  that  acciiniulnleH  therein.  ISi  not.  in 
doing:  thia,  pouud  or  bang  ill*  burner  iibuiit,  an  this  t<-nd&  to 
lonsen  the  tube**.  Now  repln'-e  the  niiitliijr  tube,  cut  aide  down, 
and,  by  the-by,  If  yuu  are  troubled  with  a  "  popping"  iiurner, 
increasing  the  lifttij^tli  of  the  uut  Ht>ctlrin  about  an  incb,  nltb  a 
buck  aaw.  will  Itiaure  better  rjdxing  atid  bti)|]  the  trouble,  if 
there  n re  no  loose  tuben,  Ajijily  "tth  a  Ijlm-klng  dauber  a 
thia  coat  of  lliiuid  or  paste  BTove  hlaikliig.la^lug  carefal  ]iot  to 
HO)C  any  of  the  email  hoUw.  Kuli  lliv  blackitig  well  Into  the 
siirfnee  of  the  plute,  and  you  wtll  prevent  tht-  nxidf£tug  of  plate 
nad  tubch  to  n  surprisinj;  i-xlent,  *■  Enmncllpe"' or  any  car- 
liounte  of  iron  blacklu>!;  kvlll  answer. 

Tbe  steam  carriage  la  an  appreciative  laacbinc,  and  yi>\i  will 
lie  Will  iTpald  (or  such  little  at'eatltms  ae  thlw  by  many  iiillee 
of  dellKhUn]  riding  and  steam  to  '"burn."  L.  H.  h. 


WANTS  THE  DISTIN.TION  DRAWN. 

Hah  DiKuQ.  Cal.,  Auk.  3t)tb. 
EiJftitr  HotjaGLttsa  Aec: 

Thecncloaed  clipping^  Ea  a  fuirnflmple  of  tbe  press  nccourilnot 
aa  nutomoblle  accident,  of  which.  1  think.  1  have  ween  at  leant 
a  doaea,  and  in  every  IiiHtance  it  w(X8  stated  or  Iniplk^  tliat 
the  vehicle  waft  a  "jfatnoline  carriage"  when,  to  the  under- 
standing reader,  It  is  plain  that  aleam  waa  the  mntlre  power. 

TliiH  ondimbtedly  createa  a  wrong:  ImpreKBioniu  the  public 
tnliid  Eu  rejirard  to  tlie  bona  fide  gasoline  wagon,  and  Bcenis  to 
me  very  unfair  to  that  power. 

I  Ibougbt  this  might  be  of  hitereirt  )n  cunnecHini  wt(h  the  re- 
cent dist-uaalun  oa  the  srtlety  of  steam  boilers  ou  light  road 
wagons. 

I  t^ever  have  seen  an  antbenticated  accoaat  of  a  ^milar  nci-1- 
dent  to  a  gnsollue  carriaire.except  where  hot  tubefl  were  Jn  nse 
for  ignition.  ^■ery  iruly  jours, 

It.  H.  GUA'MS. 


MOW  LARGE  CYLINDERS  VXAV  BE  AIR  COOLED? 

Chicago,  Aag.  29, 10(10, 
J^i/iiar  Hohbele£b  Aoe: 
Kindly  inform  me  how  large  cylinders  may  be  air  tooled  when 

cylinders  are  of  bestdealgn. 

KL-HHIHIIitift* 

ThlH  deiiends,  of  course,  im  the  speed  ut  which  the  engine  la 
to  run  and  ou  the  opportunities  for  veatUatlnn  nfTfirded  by  the 
location  of  the  engine.  The  lurg'st  air  cooled  engine  made  by 
the  DtDlou  &  Douton  Co.  has  a  bore  and  stroke  somewhat  lePB 
than  3ln.,  while  the  bore  and  the  strr»ke  of  the  Gniiiardet  air 
cooled  moter  are  3!yi-ln.  each.  These  enginea  oTuat  be  disposed 
oti  the  vehicles  or  trlcyclee  nil  that  ihey  are  Inuiied  by  the  air 
currents,  orotherw  l«e  a  rotary  fan  hoe  to  be  provided  to  keep 
them  cool.  The  nae  of  eucii  rotary  fans  hai  led  some  builders 
to  produce  aircooled  englnea  nf  evet]  larger  cylinder  dlmen- 
slona,  but  3ln.  by  3-la.  may  be  lookwl  upon  aa  the  practical 
limit  In  the  prcaetit  state  n(  tlie  art. 

IN  TOUR  TOWN,  FROM  TOUR  FKIENDS, 

will  you  soUcit  subscriptions  for  TriE 
Horseless  Ace  on  a  commission  basis? 
If  so,  write  the  Editor. 

Subscribers  who  are  wilting  to  act  as 

LOCAL  SUBSOUPTION  AGENTS 
for  The  Horseless  Acst  on  a  commission  basis,  are 
requested  to  communicate  with  the  Editor. 
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J.  E.  Paul,  KurekB,  CbI.,  baBcoupleted  a  gaHoUne  carriage 
for  Dr.  Mobatvk,  dutiie  c!ty. 

The  Standard  Auto- Vehicle  Co,  flied  nrtfclea  of  incorporation 
ia  New  Jeni«y  Itiat  week^  witb  a  capital  itock  of  $2a0,0u0. 

A.  O.  Powell,  204  N,  Broad  Street,  Philadrfphln,  Pa.,  baa 
mark*  a  cuntruct  to  handle  the  Keystone  Motor  Co.'a  nia- 
chiiiee. 

M.  \V.  Jftjnteeuo,  fortoerljr  coacected  witli  StrutberHn  Wella 
&Co.,  WarreUj  Pa..  Is  reported  about  to  start  au  aiitumobilie 
lactorj"  tbere. 

The  FclkerHyi?]?  Co.,  Denver.  Col.,  ageats  lor  the  locomobile, 
write  tbat  tbey  have  itold  two  varload^  of  wujeoqb  and  have 
n  third  on  tbe  way. 

The  Arthur  Co.,  1&8  Froat  etreet,  New  Yorli,  are  ecllltiK 
f)ultt>a  number  of  th>elr  tulie  expanderc  rorateamrehlcleboilcre, 
U)ti9trat>ed  In  thetr  advertisemont. 

The  Amerli^aa  Bicycle  Co.  will  devote  Et»  Toledo  or  LiOsEer 
plant  exclUHlvelj  to  the  manufacture  of  steam  carriageB-  No 
more  blcyclee  will  be  tamed  out  there,  it  1b  said. 

One  tit  the  elwtrie  autoearettes  in  Washington ,  D.  C,  caug'ht 
fire  from  a  short  circuit  laet  week  abd  ueceesl  Cated  the^  use  of  a 
lawn  hose  before  the  fire  could  be  ^xtlngulfflied. 

The  Eriuitable  Autotruck  At  Power  Co.,  97  Chartee  street, 
Lynn,  Mass.,  claim  to  have  a  thorouj^hly  proctkal  burner  fur 
keruiene  oil,  which  they  propose  to  use  on  wagone. 

Captain  Andrew  PltKlnt,  mafiagerof  the  Old  Dontlnlon  Auto- 
VehU'leCo..  Richmond,  Va.,  Ib  eatd  to  be  talcing  steps  to  iatro- 
duce  steam  Tebldes  iu  that  city  for  public  purposes. 

The  Desberon  Motor  Car  Co..  12  fiost  42<1  street.  N.  Y.,  fx- 
pect  Id  have  a.  foar  ton  steAm  truck  In  reKutar  service  In  New 
Vork  Bume  time  la  October.  They  already  have  orders  tor  six 
of  them.  Later  they  wlU  put  out  an  eight  ton  truck  and  & 
two-passenger  volturette. 

The  Capital  CItj  Automobile  Co.  ha^  been  Incorporated  at 
WoablDgtuu,  D.  C,  with  f  100,001^  capital.  The  Incorporators 
are:  C.  F,  Noraaeat,  Ei.  B,  Evaas,  E.  Keynolda.  E.  L.  Wllsoti. 
M.  A.  Ballioifer,  all  of  Waahlogtun,  I>,  C;  M.  A.  BalllDtfer, 
attorney,  Washington,  D.  C. 

The  Gloucester  (N.  J.)  County  Board  of  Agriculture  recently 
dLscUH«ed  the  autotitol)IIe  with  reference  to  their  needs,  and  de- 
cided that  It  wan  too  expeuHive  and  too  dlillcult  to  operate. 
Several  present  took  the  side  of  the  new  motive  power  and 
furored  ftti  adoption  for  the  transport  u!  produce. 

E.  C.  Steams,  vice-president  of  the  Anglo-AmfHean  Hapid 
Vehicle  Co..  has  iieeured  all  the  American  rights  of  the  said 
company,  and  wDl  mapufacture  under  their  [jatenla.  He  has 
secured  the  Frontenac  and  Barnes  planta  In  RyracuBe,  aud  ur- 
ganlied  TheKteams  Automobile  Co.  with  fl. 000,000  capital. 

The  Friedman  Automobile  Co.,  of  Chicago,  have  brought  two 
of  their  gaeoHne  machines  to  New  York  for  eihlbllloo  pur- 
piJHP*.  These  ma(!hliH»«,  a  tricyde  and  a  voltiirette.  can  be 
i-enn  at  the  Autfliaoblle  Storage  &  Repair  Co.'s  roon^a,  67  We*t 
Sfith  street.  Tlie  cotapany  expect  to  open  t^  branch  offic* 
here  soon. 

The  City  Council  of  Roche«tor,  N.  Y,,  i*  considering  two  ordl- 
aauecH  wliicti  life  nf  TltuMntcreKt  t^i  the  attturtiolille  luilui<try 


— nide  regulating  the  speed  of  autumubllee  In  the  rlty  and  the 
other  Iti  reference  t"  the  «torage  of  gasoline  and  other  combus- 
libl^,  The  newly  urgaulied  HocheBter  Automobile  Club  Is  to 
have  a  bearing  before  action  la  taken  by  the  Council. 

The  Daytun  (O.)cir.v  uounclt  is  wrestling  with  the  auto- 
mobile problem,  anil  an  ordinance  regulating  the  speed  of  such 
vehicles  to  eight  mllei*  an  hour  has  been  Introduced.  The  ordi- 
nance also  provides  that  these  vehicles  shall  be  pqiilpped  with 
lutDps  and  hells,  and  rei:(ulrea  the  operator  to  stop  hiu  vehicle 
as  soon  as  he  dlseovera  thai:  a  horse  Is  frightened  by  It, 

The  Technical  CommHtee  of  t)ie AutoinoblleClitb  have  aeeured 
from  the  Exhlbitloa  Committee  the  use  of  the  Irauk  hi  the 
conilugshow  In  Madison  Square  Garden  for  halt  au  liour  each 
afternoon  and  evening,  during  whlih  they  will  hold  conle»tS 
and  eiblbltlonn  in  Htartbig,  stopping  aafl  maueurering  ve- 
hicles.   No  prlzee  of  any  kind  will  be  given  by  the  club  ut  this 

BhllW. 

J,  Havel,  In  an  article  on  "Motors  at  the  Uulrersal  Expoel* 
tUm,'"  appearing  in  La  FrAtir*f  AutttlttOtiUf',  citUs  attentlun,  in 
a  roundabout  way.  t  >  the  unaatUfactorj'  attendance  at  the 
annex  ifi  the  li^itpuBltlon  at  Vlncennes,  where  part af  the autotno- 
blle  aTid  motor  exhlbltH  arc  located,  while  the  more  acceenible 
Champ  de  Mars,  where  ihe  rither  part  of  the  exhibit  is  located. 
IscrowdwL 

Hon^an  &Schulz  are  having  erected  a  two-story  and  baae 
ment  building  at  2(542  BroHdwfly,  New  York,  for  the  sale, 
stornge  and  repair  nt  nutomoblletf.  The  bnlldlug  Ih  being  put 
up  eHpeclally  for  ihe  purpose,  and  will  contain  vaolts  f«r  gaso- 
line, electrlcnl  appliances  for  chaniing  bntterfee,  complete  ma- 
chine shop,  salesruorD,  lovker*,  Iodk«'  room,  etc.  The  storHge 
room  wilt  have  a  capncUy  for  7^  carrtageH,  The  building  will 
be  open  for  buslnese  on  October  lat. 

At  the  Urst  automobile  race  held  la  St,  Lonla,  Mo.j  lB*t 
month,  the  winner  was  a  gnsollne  trap  fitted  with  double 
cylliid»>r  8  h.  i).  ni<'tor,  aud  mant^factured  by  the  St.  Jxinls 
Motor  Carriage  Co.  Th<  re  were  hlx  other  entries,  one  steam, 
four  ekctrlce,  and  an  imported  quadrlrycle.  Thecourwe  was  a 
mile  BUd  a  half  and  the  prize  a  sllvercup.  .^11  the  vebiL-lea 
were  regular  road  muchEnes,  but  tUe  elcc^trlcs  were  luaded  up 
wlLli  extra  batterlttt. 

Theelectrlc  autocarett<-B  have  commenced  runniag  In  Wash- 
ington, D.C,  The  route  begins  at  Connecticut  avenue  OJDd  S 
Street,  eitt^ndfl  along  S  to  Sevente-^ntb,  toQetreet,  to  Six- 
teenth, to  I,  to  Vermont  uvi  nne,  to  Pennsylvania  aventie,  and 
to  the  corner  ut  Pennsylvania  avenue  and  Fifteenth  etreet, 
where  a  fr^  Irnusfer  is  given  to  the  PennByl\''aaia  avenue  cara. 
The  uutocarL'ttfS  then  rtturn  over  the  same  route.  The  com- 
pany sella  bEx  tlciketB  fur  2.^  cents,  and  these  are  accepted  by 
all  the  car  liui's  In  the  city.  The  new  veblclefl  are  ruomy  and 
are  capable  of  a  spei  d  of  1 2  miles  per  hour. 
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CHICAGO  WARNS  WOMEM  AUTOnOBILISTS. 

city  Knglneer  KriCd'^n.  of  ChlcJigo,  111.,  who  Is  A  member  of 
the  examlnliig  board  fur  nutomublles,  declan^  that  he  has 
heard  of  so  many  eases  of  wMjinen  operntord  without  licenses 
that  he  Intends  to  ask  the  authorltEee  to  order  his  officers  to 
nrnst  all  the  w»men  autoEnobllistd  who  have  not  thenece*- 
nary  badge,  if  any  of  the  leading  society  wonnea  are  said  to  be 
lnclude<l  Iti  the  number  wb'ii  have  not  poased  the  requisite  ex- 
amination. Ar^tlngClty  Electrician  Blalsdell  suys  tbat  so  far 
only  eight  women  have  aecured  permits  to  operate  electric  ve- 
bides,  but  his  inspectors  have  discovered  ihattherearetweaty- 
flve  to  fifty  women  regularly  running  the  macblaes  tbrongh 
the  city. 

Notices  will  be  sent  ta  all  the  compaiilea  selling  aDtomoblla 
telliuK  them  ol  the  projected  action,  a«  many  of  the  women 
operutorfl  are  In  the  employ  ol  the  companies. 
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AQUIDNECK  PARK  RACES* 

The  races  at  Afitiidneck  Park,  oeflr  Newport,  H,  I.,  on  Thuw- 
(iHy  of  Jaflt  week  were  a  dectUeiJ  social  aiicceaa.  The  ehortnesa 
of  tlietrnck— oae-lmU  mile — preventwl  [oBt  time,  and  some  of 
the  events  lacked  Interest  trtrcauae  of  (be  faHare  of  entries  to  ap- 
pear or  owing  to  break4jownH  on  the  track. 

Twelve  racea,  followed  by  a  final  chatnpUmBhIp  race  open  to 
all  powers,  w«re  on  tlie  program.  The  latter  was  the^  event 
aronod  which  ike  cbt«f  Ibterettt  centered,  oa  It  was  reported 
that  De  WoHe  Bishops  Jr.,  bad  coiob  prepared  to  lower  W.  K. 
VauderWlt,  Jr.'B  racing  colors.  Thta  Mr.  Bishop  failed  to  ac- 
coaipllah,  however,  the  race  being:  easily  won  bj  Mr.  Vander- 
bilt, 
Thefollowlagle  asuminarj  nf  the  racea: 
Race  3.— Electric  vehicles— Mrs.  HermaDn  Oelrlcba  won  by 
delault. 

Race  2.  —  Trk'yt-leB— Kenneth  A.  Skinner,  lOm.  SO'/iS.;  J. 
Bolselot«',  llm.4UH.;  Harold  S.  VanderWlt,  nottlmefl. 

Race  S- — Electrte  vehJclva,  second  heat— A.  L.  Itiker,  10m. 
44b.:  S.C>  Crane,  10m.  r.iiViB.;  L.  H,  I>e  Forest,  nnt  alter  ha M 
mile. 

Itute  4.— Steam  vehlclee— S,  T,  Darla,  1  Ofli.  45i4e.;  John  Jacob 
Aetor.  did  not  flnl&h.  ^ 

Kacc  "j.— Tricycles,  second  heat — Chorle*  'H.  Henahaw,  6m. 
52s.;  Royal  Phelps  Carroll  tlld  not  flnlftb. 

Ra,ce  S.— Steam  vehlcleK,  uecotid  heat— J,  H.  Mcl>nffle,  10m. 
56b.:  George  1.  Scott,  I4m.  Ifis.;  T.  Griffin  dW  not  finish. 

Race  7,— GaaoHne  vehicles— W,  K.  VanderblJt,  Jr.^Sm.sei^s,: 
AlexBDder  fJisher,  l3m.  2'V.'i/a.\  Jnmea  Ivanier  did  "otflniah. 

Race  6. — Electric  vehicles,  finals — A,  L,  Hiker,  13in.  5b.:  Mrs. 
OelHcba  did  not  ftnlBh. 

Race  0. — Qaaollne  vehiclea,  Becoiid  beat—  De  WoUe  Bishop 
Won  by  default. 

Race  10.— Steam  veblclee,  flaals— McDnfflJe,  10m.  52h.;  S.  T. 
Davis  broke  down  at  «tart. 

Race  11. — OttBollne  vehlcleB,  fiaaJ— W.  K.  Vanderbtlt,  Jr.,Sm. 
53Vj«.;  D.  W.  Bishop,  9m.  IlOs. 

Race  12.— Tricycles,  aiial-^klaner,  9m.  12h.:  Heiisbaw  illd 
not  DniHh. 

Final  Champlonehlp  Race.— W.  K.  Vauderbllt,  Jr.,  gasollDe, 
8m.  5+H.;  A.  L.  Rlker.  electric,  10m,  28ViB,;  K.  A.  Skinner,  trt- 
c;el«.  Um,  Jie.;  McDutHi!,  Hteam.dEil:  not  Qnlsh. 


€AN  TQU  SET  US  NEW  ftUBftCRIBERft  7 

Any  of  our  subscribers  who  are  willing  to 
solicit  subscriptions  for  Tke  Horseless  Aok 
from  their  fellow  townsmen,  are  requested  to 
communicate  with  the  Editor. 

WANTED. 

Special  contributors  to  The  Horseless  Age  Ott 
a.11  important  subjects  relating  to  Motor  Vehidei. 
Fair  compensation.  Address  The  Horsel&ss  Aok, 
150  Nassau  Street,  New  York* 

Volume  I,  No,  I 

pAieriES  faaviag  copies  of  the  Norember,  1895, 
^       nomber  of  Thb  Hobsblbss  Ags,  which   tbef 

axe  willing  to  sell  or  exchange  for  Uter  numbers,  mim 
requested  to  communicate  with  the  publisher. 


MOTOR  VEHICLE  PATENTS 
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UNITED    STATES    PATENTS. 

O.'JG.TlS-'AutomoblJe  Ditching  and  GrndlnR  Machine.— Mor- 
ton G.  Bun&fl.  of  Chicago.  Lln.t  AujtUflt  £8,  1000,  Application 
flied  June  20,  lyOO, 

The  patent  deacHbe*  a  steam  excavator,  comprtBlnff  a  hori- 
potttal  boiler,  mounted  upon  steering  and  driving  wli««le,  a 
plow  at  one  aide  of  the  boiler  and  suspended  from  adjuetlng 
mechnnisin,  a  transversely  disponed  belt  conveyer  to  peeeive 
the  soil  from  the  j^ow,  adjusting  doricen.  mounted  on  the 
boiler  and  connected  to  the  i-oirreyer,  and  an  engine  mounted 
upon  tlie  bolter,  and  hnring  power  tranamlttlDg  connection 
with  the  traction  wheels. 

ii5fi,fl62— Motor  Vehicle,—^:ha^Iea  D.P. Gibson,  of  Jersey  City, 
N.  J.,  Auguat  28,  1!>00,     Application  filed  February  J9,  1897, 

TbiB  Ih  a  general  or  combination  patent  of  the  vehldle,  ol 
which  details^  such  as  the  valve  gear,  valves,  etc.,  have  been 
described  In  the  preceding  patents  to  this  Inventor  The 
special  ieaturee  flaimed  and  described  in  thiw  patent  are  u  com- 
bination operailug  lever  with  three  dIatSnet  motions,  meaua 
for  dlBchat^ngtbe  heat  and  partli'le«  of  combilBtion  in  n  down- 
ward  dlrecLlon,  means  for  regulating  the  fuel  flnpply  to  the 
burners,  and  a  ipetbod  of  ualng,  in  cotnbiaation  with  steam, 
another  motor  fluid— carbonic  ttcld  gas— hi  the  cyllsidera  of  the 
engine. 

Ill  the  drawings  I  indicates  a  tubular  post  flsedly  connected 
with  and  rising  from  the  footboard  of  the  vehicle.  Through 
thla  post  eitenda  a  rock  shaft  K .  which  has  Its  lower  end  con- 
nected with  a  link  «  to  the  «pp*r  ends  of  the  upper  m^mbera 
ol  a  "'diamond"  L.   Tbledlamoiid  cotisiMti*  of  four  baru,  pivoted 
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toKether  Rt  thfiremls.  The  abject  of  tbis  dlamoiid  Ib  to  pTO- 
Ytde  for  the  comprcBslon  of  the  body  euppurting  Bprlnift  ami 
pPETent  the  Bhocks,  due  to  the  iLDevetiD»e8  of  the  rond,  beln^ 
transmitted  to  the  8t«-TiJijf  lever. 

The  steering  lever  P  le  also  capable  ol  a  rertlcul  motion  ^  nnd 
thereljj  ftcta,  throu(?h  the  Intermediary  ot  the  rod  Q.  lever  nnn 
w",  8ha!t  V,  lever  urni  i4'>  and  rod  t^,  upuo  the  reversing  Ji^ear 
of  tlie  etitrtu*-  Lever  P  laprovided,  at  Ita  forward  end*  with  am 
arm  (',  which  ie  conneetefl  by  n  liuk  b'  with  a  sleeve  section  Ji'f 
Tv-hicb  1h  looHely  niuiiated  oa  the  poRt  I,  and  fn  provideil  with 
the  cirtilinrerentlal  ribs  l^,  defilgiied  to  reat  and  move  In  the 
grooves  ]'  nt  the  upper  end  of  the  Bleeve-aectJon  K',  which 
latter  Is  in  i-onii»:tLou  with  the  throttle-vaWe  ot  the  mot-or.  It 
win  thvK  be  aeeu  that  a  rotury  or  rocklug  tdotloD  Cif  the  ifrvet 
P  operates  the  throttle-valve. 
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In  the  flreboi  are  dlHpoHed  a  namber  of  hydro-earbon  hum- 
ers  Ti,  and  I'l  Indicates  wliat  the  Inventor  calln  a.  torch,  but 
which  tuHy  be  similar  iu  constnictlun  to  the  bumera  T* .  The 
severaJ  burnerii  T'  areeonnectedby  aeomoion  pipe  to  thegaHo- 
Itne  tank,  .fuet  before  reftc^UIng  the  tank  this  pipe  brainebee  out 
Into  two  arms,  one  enterJtig  eacli  end  of  the  taDk,  hq  that 
when  aBceodlnif  ordL'Bceudln^j  ij,  hlU,  and  the  goeolltie  In  the 
tank  has  become  law,  there  will  be  no  check  in  the  How, 

The  engine  for  drlvinfir  the  vehicle  in  adapted  to  be  actuateil 
by  Bteam,  by  Btejim  and  ■carbonic  acId  K&9,  or  by  carbonic  acid 
alone — that  le  to  euy,  carbonlc-acld  gam  and  ]url.  enough  steam 
In  the  seaerator  to  malntalu  the  pistoa  cylinders  and  valve- 
cheeta  In  a  heated  condition, and  so  aii  to  ojcpatid  the  uaj'bunlc- 
acid  gaa  when  It  enters  the  same.  WbllQ  the  engine  maybe 
actuated  by  the  carbonlc-acid  fcas  ulone,  It  la  the  Intention  nf 
the  Inventor  to  nee  the  gas  aa  an  auxiliary  to  the  steam  only, 
asi*  for  Instance.  In  cUoibing  sharp  gra^leR,  and  when  additional 
power  \H  rwiulrwl  to  drive  the  engine  and  maintain  the  normal 
epeed  of  the  vehlcte. 


6fi 7, 05 &— Starting  Mechaniam  tor  E:cplo>atv6  EDg4n«a.— Cart 
H.  Elomstrom.of  Monjuette,  M1cb„Auguet2S,lQ00.  Applica- 
tion aied  January  27,  J'JOO. 
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The  flywheel  D  nf  the  engine  [«  provide*!  with  a  gvar  E.  with 
which  engages  a  plnlou  F.  The  abaft  of  this  pinion  Is  mounted 
In  an  eccentric  bearing  in  the  bracket  or  support  K.  The  han- 
dle N.  provided  with  the  clutch  lever  M,  controls  this  eccentric, 
by  meane  of  which  the  gear  and  pinion  may  be  thrown  In  and 
out  of  gear.  The  hub  Of  the  gear  pinion  has  a  clutch  tooth  H, 
and  the  hub  of  the  crank  P  Another  clotcb  tooth  hi.  engagtng: 
with  the  former.  After  the  pinion  F  and  gear  E  have  been  en- 
ga^^l  by  means  of  handle  N,  the  t<D;^lQe  \%  put  In  motion  by 
means  of  crank  P^and  pinion  and  gear  are  again  dinconuected. 

657,050 — Reversing  (iear  Mechaniam. — Carl  H.  Biomstrum, 
ot  Marquette,  Mich.,  August  29,  lOOO.  Application  filed  Feb- 
ruary 2«,  tVK>0. 

This  le  a  reversing  gear  with  differential  motion  (qutck  »- 
turn),  and  tipeclallj  suited  for  certain  machine  toola,  but  also 
applicable  to  other  purpoeefl.  The  ahnft  B,  earr^'ing  at  une 
end  a  pulley  B',  is  aupport*d  by  the  hangers  a  a.  The  other 
end  of  the  shaft  la  mounted  In  a  long  Eleeve  B^.  The  driven 
niember  la  a  cone  pulley,  DQ  the  hub  ol  which  ig  keyed  a  bevel 
pinion  D.  A  eSmllar,  but  larger,  bevel  pinion  D'  is  keyed  to  the 
mhaft.  These  two  bevel  pJniomt  are  connected  by  two  other*, 
Eand  El,  moanted  un  plnee  e^,  screwed  into  thelooae  hub  F. 
Over  these  plnlona  and  around  the  pins  e  are  waafaera  G  G^, 
These  WEBherH  and  the  pins  ee^  are  provided  with  aiuta.  through 
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wlitcb  pans  the  weilge-Khaped  arma  H.  The  arme  H  are  pivot- 
ally  cnnnected  to  a  dtse  K  wltli  fi  lar^e  hull  altiUuB!  eloei-ly  on 
the  shaft.  At  Its  outer  end  thta  hub  ie  provided  with  twlh  Ki, 
which  win  engase  with  corresponding  teeth  K^*  on  the  Journal 
Bleevf?  a^.  The  hub  and  disk  K  can  he  moved  laterally  on  tbe 
■halt  hy  jrieaiie  or  &  shifting  lever  K^. 

In  tbe  drawing  tbe  disc  1b  shown  In  the  extretoe  right  hand 
poultlon.  The  wedges  H  rom-e  tlie  wOBhers  G  down  upon  tbe 
plnlouft  E,  thuH  preventing  tb?  latter  frttm  rotattn;;  around  th« 
pins.  Puliej  C  rotates  lu  tb«  game  dlrBction  and  at  the  same 
Telocity  oe.  shaft  B.  When  tbe  disk  K  1b  brought  to  tlie  otbnr 
extreme  of  Its  motion,  Itu  tei^lh  will  euK-age  with  tboae  of  the 
journal  aleeve  a",  and  It  will  thereby  be  locked  Ip  poeltloD. 
Plolon  Di  will  trtitumlt  the  rotation  ol  the  abaft  to  pinion  D, 
through  the  Intermediary  of  pln[ona  K  E>.  The  rotation  of 
pinion  D,  and  conHequently  of  the^  |iul]ey  C,  wilt  be  foater  than, 
and  In  the  oppoalte  dlrectiun  from,  tbe  rotation  of  eba,ft  B. 

fl57,U5T— <Jear  MecbanlBUL^r^arl  H.  BlomBtrom,  of  Mar- 
quette, Mich.,  August  28,  1900.  Apt^lcatlfiD  filfrd  February 
26,  1£»00. 

ThiB  is  a  Tarlation  of  tbe  precedlug,  adapting  It  to  gasoUne 
launch  use. 

63fi,927— Valve-Oear— Cbarlee  D.  P.  Glbaon.of  Jersey  CIty.N. 
J.,  August  14,  1900,    Application  nied  Efvly  18.  1899. 

This  luTentlon  comprlBea  a  valve-^ar  tor  fiuld  pressure  en- 
]^iies,  periiilttln);  the  eDg'[ne  to  bequlclily  reTeracHl  when  An  de- 
sired by  the  en^Dwr,  but  wblch  will  effectually  pn^Tent  a 
casual  rtveroal  of  tbe  en^ne. 

In  tbe  drawings  A  la  tb«  b«d  of  an  en^rlne,  B  a  drive  Btaaft 
Joarnaled  in  R:tandardan,  and  efiulpped  with  cranks  C;  E  are 
tbe  Taive  rods,  aud  D  the  craDk  connection  rod». 
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The  cranks  (^  aredlapoKed  as  Bliown.aofl  hence  (t  lunecetMary 
to  BlmultaneouBly  move  tbe  platona  In  oppoBitedlrectlonu.  To 
tblB  end  there  1b  provided  a  valve  ^ear,  comprising  oppositely 
dljipot!ed  eccentrics  F^  Oo  the  abaft  B,  links  G  bnvinK  atraps  and 
recel^tuR  tbe  eccentrics,  link  btocka  II,  arranged  in  the  links, 
And  rods  I  Interposed  between,  and  plvutally  connected  to  tbe 
link  blocks  and  valve-rods  E.  ForadJuiitlDS  the  UnlsB,  tbe  tarn 
rods  J  are  provided. 

Tbe  reveraing  mechanlBm  ta  supported  by  a  shaft  e,  arranged 
in  Btondarde  (,  a&d  compriaea  arms  g  loose  on  tbe  abaft  e  aud 
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connected  by  Itnk«  h  on  the  rode  I,  collara  1  faat  to  tbe  abaft  e, 
and  having  sbuuIderB,  (lewlgned  for  tbi' engagement  of  similar 
Bhouldera  on  tbe  arms  g,  a  special  collar  k,  looae  on  tlie  shaft 
a  lever  1,  fast  on  tbe  shaft  l-,  a  lever  m  looee  on  the  abaft  e,  and 
having  an  arm  d, connected  to  a  resilient  strap  p,  Interpoaed  be- 
tween the  arms  g,  a  rod  r,  having  a  lateral  arm  s,  and  a  link  t 
connecting  the  arm  s  and  the  lever  ni.  The  rod  r  Ih  dMl^nedto 
be  connected  to  a  eaitable  handle,  and  when  It  la  moved  In  tlie 
direction  of  the  arrow^  and  tbe  lever  1  Ih  swung  lorwardly,  tbe 
lower  tibouldcrs  )  of  the  collara  I,  abutting  agahiHt  the  lower 
shoulders  of  the  armBg.  will  awing  these  arms  and  tbe  rodH  L 
upwardly,  and  thereby  raise  tbe  blocka  H  to  tbe  upper  ends  ol 
the  llnkB  (j  and  reverae  the  engine.  At  tbe  same  time  the  lever 
m  la  swung  forward  at  a  greater  rate  of  ftpgnlar  apeed  than 
the  tever  I,  and  its  arm  u  \&  awnng  upwardt^,  faster  tban  tbe 
arma  g^  with  the  reault  that  when  the  arms  g  reach  their 
hlgheet  position  the  resilient  strap  f  will  be  bowed  upwardly, 
and  coDBeQoently  bold  tbe  link  blocke  H  securely  la  place. 
When^  on  the  other  band,  the  link  blocks  U  are  brought  to  tbe 
lower  end  of  links  G,  Btrap  h  will  be  bowed  downwardly  and 
hold  the  link  blocka  a>ca.ia&t  any  casual  up  ward  movement, 

655,928— Reciprocating  Vahe^-ChorleaD.  P,  Gibson,  oi  Jer- 
sey City,  N.  J.,  August  14,1900.  Application  filed  July  18, 
l&9ft. 

The  patent  ra^fere  to  a  valve  partlcalaHy  adapted  to  carbonic 
acid  gas  motors,  end  deslgne^l  to  prevent  leakage  of  the  gas 
troni  tbe  valve  caalng  when  the  valve  la  open. 
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A  la  tbe  ca«i  ng  of  tbe  valve,  having  a  body  a  with  a  port  or 
passage  b,  a  bonnet  c  and  a  gland  d  screwed  nn  the  outer  end 
of  tbe  bonnet,  D  Is  a  nipple  of  bard  metni,  with  its  outer  end 
more  or  less  beveled.  C  Is  a  reciprocating  valve  body  uf  angu- 
lar form  in  transverse  section,  adapted  to  move  eudwlneln  tbe 
correspondingly  ^bapetl  interior  nf  the  bonnet  c.  This  valve 
body  C  Is  provided  to  Itb  a  removable  face  e.  ol  a  metal  softer 
than  the  nipple  B,  U  le  a  valve  Btem,  which  U  connected  la  a 
Bwlveled  manner  to  the  end  of  the  valve  body  C. 

To  prevent  leakage  of  tbe  gaa  when  tbe  vnlva  i»  open  there  Is 
provided  wttbin  the  caalog-bonneE  c,  and  upon  tbereduced  por- 
tion b  of  tbe  valve-8tera,  a  metallic  collar  f  and  a  plurality  of 
superpoHed  waflbera  k,  of  felt  or  other  comprewtlble  material. 
Whefi  the  valve  Ih  open  the  valve-etera  comprea^es  the  waabera 
k,  aud  Hpreadathem  against  thelnterlor  of  the  bonnet,  thus  ef- 
fectually preventtng  the  eseape  uf  gas. 

*i55,92  ■— Pleton-Valve  tor  Euglnes,— Charlea  D,  P.  Otbson, 
of  Jersey  City,  N-  J-.  August  14,  1900.  Application  flied 
August  28,  189a. 

The  Invention  related  to  a  reciprocating  valve  specially 
adapted  for  use  wttb  motive  fluids  under  high  pressure. 

A  denotea  an  engine  cylinder  and  C  the  valve  chest, connected 
to  the  former  by  porttj.  a  at  each  end  uf  the  cylinder.    At  an  Id- 
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termedlate  point  or  Its  length,  the  Talve-cbeHt  Iibb  an  npeialnfC  b 
for  tbe  admission  ol  tliB  worktop  fluitl.  Cheat  C  cnnt-flllie  two 
bufihinga  D,  and  Ite  opjjoBtte  eads  nre  connected  by  a«on(3ult  E 
with  an  *ihauBt  F.  The  buiahinj^s  have  ft  smaller  lUnmeter 
than  the  chest,  and  have  annutar  heads  <1  at  the  Inner  end,  auil 
also  two  §et8  o[  jjortu  e.f,  tor  ccvnuectlnif  their  Interiors  with  the 
fthnulurHpuces,  whicb  arealvraysin  communication  ^Ith  the 
portfl  n,  The  portH  e  e  are  the  induction  porta  and  are  In  com. 
muiLlcatlou  with  tbe  central  steum-chestC,  and  jiorte  rfare 
the  eduction  portB,  of  greater  area  than  port*  e  e,  and  In  com- 
muDicatlon  with  exhauBt  plp«  F. 

The  (trawfn^  clearly  show  the  cDnntrnctlon  and  operaff on  ol 
the  valve. 

fioT, 0*6— Multiple  Motor  SyHteni  for  AutomohileH.  — John, 
Trier,  or  Chicago,  lllB.,AuKTist  28, 1^>?00,  Application  Hied  April 
26,  ifton. 

The  Bpectflcattoo  descrtb^a  an  arrang'ement  uf  multiple  elec- 
trie  motora  for  automabileB  and  controller  ronnectlons  for 
operatinK  aiid  governing  the  tnotun*.  Each  wheel  ol  tiie  driv- 
ing axle  is  driven  Independently  from  a  motor  rfiflXt  carrying 
two  electric  motors,  PO  that  there  are  (our  motors  In  all.  The 
fldvnntiiges  claimed  for  tliiH  I'onstrui'tlon,  bj*  tbe  Inventor,  are 
that  the  motorfl  become  thus  of  {^mailer  diameter,  and  are  ol 
neater  api.n;arnnce,  tliat  two  of  the  motortt  may  be  dJecon- 
nected  from  the  battery  when  only  little  power  la  required, 
thua  economising  the  charg*,  and  that  the  system  permltH  of 
an  efficient  and  perfect  con  trol.  [  It  might  be  well  I  n  this  con- 
nection to  remember  the  higher  Qrst  eost,  greater  weight  and 
femaller  efflctcncy  of  two  motors,  an  coropflred  with  one  larger 
motor  otwjunl  capacity.    K.  H.  A.) 


GASOLINE   VALVE  AND  CARBURETER. 

The  Avery  Sl  JenneaBro.  of  Chlcuiro.  illf-.  are  matm(acturing 
a  icaiioline  controlling  valve,  a  nd  alao  a  rnrbureter- 

The  gasoline  controlling  valve  or  regiaier  valve,  ae  It  [h 
called  by  ItH  manufacturers,  iB  of  the  welJ-known  needle  valve 
type, but  poBfle*HeH  a  number  of  specint  featuresof  design,  which 
are  claimed  to  make  It  unuftually  reliable  and  unllorm  in  actlon. 
The  wheel  at  t)»o  end  of  the  valve^etem  %»  provided  with  t*ii 
Q(»tclieff  at  ite  circumference,  and  lbe»e  notcheft  are  dcHlgnated 
by  numhiers,  bo  that  when  one  once  knows  the  proper  opening, 
to  be  given  to  the  Valve,  the  head  ol  tlie  stem  miiy  I*  turuedto 
the  proper  position  without  auy  experimenting.  Into  the 
notches  llt«  a  Acxlble  stop,  as  seen  frtim  the  llluRtratloD,  and 
there  ie,  therefore,  no  danger  of  the  opening  of  the  valve  being 
changed  by  the  vibration  of  the  vehicle.  The  gasoline  flrriir- 
Ing  from  the  tank  1b  atraJned  by  a  wire  gauze,  and  Alia  tiie  re»- 
ervoir  of  the  main  fitting,  which  latter  forma  a  trap  (or  small 
air  bubbles  in  the  ^npidy  pipe, 

The  carbureter,  it  is  statwl,  \%  based  oo  a  new  principle,  and 
liafi  be«n  aubjeeted  to  a  series  of  te^ta  which  have  given  ver?' 
aatlefactory  results.  By  means  of  valve  A  the  mixture  ie  regu- 
lated, while  the  lever  arm  Econtrola  the  admlaalnn.  The  dl- 
meuaious  of  a  carbureter  suitable  for  engines  of  from  1  to  4  h. 
p.  ar«  10x3  Inches,  and  th«  dtmeiaelons  of  a  i-arbureter  lor  en- 
glaw  o(  4  to  6h.  p,  are  l-2x+  inches.  Theee  carbureter*  art 
made  of  braaa  and  can  be  nickeled  if  deelred. 


A   MOTOR   BICYCLE   OF    NOVEL    DESIGN, 

Among  the  numerous  attemptit  whiclii  have  l.>eeri  made  to 
build  a  aatlelaetory  motor  bicycle,  that  recently  completed  by 
Measra.  Perka  and  Birch,  of  Coventry,  ie  tuterentiag.  In  this  ma- 
chine an  air-cooled  petrr>l  motor,  together  with  Its  carbureter, 
magneto-igntter,  and  Bpeed- redact  ion  gearing,  la  fixed  Inside 
the  back  wheel.  Thi;  wheel  ItBell  la  composed  ot  two  nlumliinm 
coRefl,  whlcli  ron  on  ball  bearlnirs  on  either  side  of  the  motor, 
and  which  are  bolted  together  at  ttelr  outer  faces.  The  steel 
rim,  fitteil  with  a  pneumatic  tJre.  le  carried  upon  the  |rt?ripherT 
of  these  aluminum  coatings.  The  crank^shuft  of  the  vertical 
motor  Ilea  below  the  center  ot  the  driving  axle,  and  carries  a 
spur  wheel,  which  geanc  Into  an  internal  toothed  rack,  flxed  to 
one  of  the  aluminum  cagee.  The  relative  speeds  of  motor  and 
road  wheel  are  as  7  to  I,  approximately,  (.tniy  aue  regulating 
lever  la  fltt^,  ond  this  coaslets  oF  a  hand  lever  on  the  handle 
bars  ol  the  cycle:  in  one  position  thlii  lever  reduces  thecom- 
preselon  In  the  cylinder  tor  Btarting  and  In  the  opposite  poel- 
tlona  Itcontrola  theexploalveinlxture.  The  machlDeoniy  ditTen) 
from  an  ordinary  bicycle  as  regards  the  hack  wheel,  the  rear 
forkd  and  the  iDcrcaaed  width  between  the  cranhti;  Its  weight 
ia  about  1  Cwt.  A  very  brief  trial  run  upon  the  cycle  In  ques- 
tion proved  its  blU-cUmbing  powerB,  Ita  enae  of  man^igement 
and  Its  ftmoothneea  of  running,— ^trromotor  Jonrnat. 


Pacts  About  Storage  Batteries. 

By  rsAiAH  L.  Roberts. 

OTHER   INFORMATION  ON  THIS  SUBJECT  BY 
WELL-KNOWN  EXPERTS  CONTAINED  IN  OUR 

STORAGE    BATTERY    NUMBER,      issue   of  September  27th. 

PRICE.   10  CENTS.  STAMPS  OR   COIN> 


JSeptembcr  12,  1900 
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SPECIAL 
NOTICES 

SECOND-HAND  VOITURETTE  FOR  SALE. 

I  A  email  vplturette,  takgD  in  eiuhange  Tor  a.  larger  OUB  op«r- 

ated  by  De  Dion  molor,  tor  sale  t-heap.    In  good  worklngorder. 
Price.  $500.    Apply 

DE  DIQN-BOUTON  MOTORETTE  CO^ 

37tb  Street  and  Church  Laoei  Brooklyn,  N>  Y. 

FOR  SALE, 
Two  new  4J  H,  P.,  4-GyImder  Tertical  Buffalo  Gasoline 
Motor  Oa.'s  Motors,  tl&O  eacb.     One  Locomobile,  this  Spring's 
model,  guarnnteed  in  perfect  condition,  but  sllgliCiy  used,  ^^0. 

THE  BOSTON  AUTOMOBILE  CO., 

Bat  Hirbof ,  Me. 

FOR  SALE. 

Volume  1^  2  nod  3  of  the   Hortieleaa  Age,  newly  bound; 
complete  with  covers  and  advertising  matter. 
A.  G.  PACE, 

253  Broadway,  N,  Y. 

FOR  SALE. 

Locomobile.  Style  3.  Victor  top.  Bun  -100  miles.  All 
latest  ImprovementB.  Guaranteed  belter  than  new.  Don't 
write,  oome  and  see,  S750. 

G.  F,  BRUNT,  Eaat  Uverpoo].  Ohio* 


H       Two  seated  Locomubilu.iiU  iDiproremciita.    In  perfect  order. 
H  Can  be  seeu  to  New  York. 


FOR   SALE. 


U.  C.  B., 


Care  HoraelesH  Age. 


THE  "AUTOMOBILE  AGENCY  OF  AMERICA'' 

Hub  unique  faclIlUoB  for  Belliag  new  and  UB«d  Automobil^e  of 
all  kinds.  Full  liurofniAtlon  glveo  la  our  Booklet,  mailed  frea 
on  apptieatioD. 

AUTOMOBILE  AGENCY  OF  AMERICA, 

)  S  A^burton  Place,  Boitoa. 

ORIENT    AUTOGO. 

Perfect  oonditton ;  wiiJt  ejilraa. 

AUTOMOBILE  AGENCY  OF  AMERICA, 

16  A£hbu;rtDa  P(ace»  Bott»a* 

NE^P"    AUTOMOBILES    CHEAP, 

One  New  4-PuieDger  Winton. 

Oae  New  2-pAaenger  Winton. 
New  modola,  just  out  of  factory.     We  also  have  over  50  other 
new  and  second'hund    AutpuiobllBB  fixr    sale :    late    models. 
Write  for  prktea  and  partlGulars. 

AUTOMOBILE   HEADQUARTERS, 

33  Stanhope  Street,  Bosloat  Maaa. 

FOR    SALE. 

A  Locomobile,  with  Qriv  fogiae,  and  Id  good  eoodltiou 
otherwieo.  Boady  for  immediute  delivor^-  and  use.  $450.  Can 
be  sei'D  and  tried  id  convenleut  totality  in  New  York  City.  Al^o 
a  Becouii-haiid  two-acated  Locouiobite  at  about  iB60.  Also  an 
electrlcjtl  chargiDg  ouillt  for  $400,  tvhieh  cost  $600.  All  of  the 
above  are  in  first-claee  order. 

DU  BOIS  AUTOMOBILE  AGENCY,  220  Broadway, 

FOR    SALE. 

Wiuton  M*JlH.pr  Carriagw,  dellv-wrad  n«w  May  3,  1900,  le 
Id  prime  condltloD,  Ha&  three  inch  estra  high  back  to  seat 
Ei&ctrlc  alariu  bell  and  auxiliary  battery,  coatroUcd  with  but- 
ton in  high  speed  lever.  Large  Bolar  gas  tteadllgbt.  Impor- 
tant improvement  in  speed- governing  mi.'chnDleai,  Oan  be 
fieea  aad  tried.     Fricij,  $1,050. 

F.  H.  BANCROFT,  J  t6  Park  St.,  Gardner,  Man. 

An  Electrical  Engineer  or  five  years'  experience,  deeignlag 
successful  electric  and  gasoline  vohlcics,  and  as  expert,  exam- 
iDlng  into  and  testing  various  automobilea,  Ig  open  tor  an 
engagement.  Is  at  presoDt  employed,  and  can  furnish  best  of 
referenre  from  employer  and  others. 

Address  INVENTOR, 

Care  Horselesi  A^. 


^^ 


12  EAST  FORTY-SECOND  STREET. 


This  la  a  sample  of 
the  work  our  Special 
Notice  department  Is 
doing.  Try  it,  to  buy, 
seilf  rent, employ,  ex- 
change, etc.  $2.00 
per  inch  per  issue  in 
advance. 
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NEW  YORK,...!^^'^ mo 
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^^ 
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Gasoline  Bicycle  Motors 

Complete  Sets  fastings  With  Full-Slze 
Working  Drawings, 

ROUaH  on   MACHINED-  AL«D  FINISHED  MOTORS. 

LOWELL  MODEL  CO.,   box  aw    LOWELL,    MASS 


Engines  and  Boilers... 

PIN  Valv«  (bciih  union  and  plain  endsji,  Inject- 
ors, GasoUne  Regulators  (improved  type).  Water 
Regulators,  Improved  Glass  Gauges,  Giobcand 
Check  V^alves,  Water  Relief  Valves  for  Cyljti' 
dera.  Steam  Gauges  and  Safety  Valres. 

LOCKE  eEGULITOR  CO.,  Salem,  Mass. 


Seamless  Cold  Drawn  Steel  Tubing, 
Shells^  Cylliiders  and  Taoh, 


Fof  Air.  G»«,  SteaTB,  Am- 
&kd1b  or  OuIJb  ucdOF 
pfQimure&niJ  enploilTW. 

dd    TtDlu    Df    fiaottrr 
Dlameten. 


DROP   FOnOINQft  AND  «TECU    ^TAMPINQB. 


JIIIET,  STEIIHETZ  1  CO..  Dnxil  BuildiDE,  Phllidilphla.  PL  AUTOMOBILE   FRAME   FITTINGS 


THE  JUMf^  SPARK  lEADI 

niTft  Thick 
1   Inotn  Jump  Spark. 

Wel^rht.  .1  IbB. 

BlmeQDtoEB,  ex4i4  loi. 

Patent  J.ppLied  For. 

£.F,SPLIT00liF,lf1c*K'i'?i&. 

n  Tuids*rat«r  St.. Now  Tork, 


CAN  YOU  QET  US  NEW  8UISCRIBERS  7 

Any  of  our  subscribers  who  are  wilHng  to 
solicit  subscriptions  for  The  Horseless  Ace 
from  their  fellow  townsmen,  are  requested  to 
communicate  with  the  Editor. 

AUTOMOBILE  RUNNING  GEAR8 

Get  a.  fubDin^  ge&r  that  Is  pftst 
the  esp<?rJm«at«l  Biage,  and 
build  a  succawrut  Autjomoblla. 
We  make  two  styles,  complete 
with  springs  aud  wood  wheels, 
and  with  fioUd  rubber  or  pneu- 
matic tires. 

Hk  Fa  BORBEIN  «>  00*^      st. louis. mo. 

Subscribers  who  are  willing  to  act  as 

LOCAL  SUBSCRIPTION  AGENTS 

for  The  Horseless  Age,  on  a  commission  basis,  are 
requested  to  commufiicatc  with  the  Editor 


THE  «il»tW"  STtCL  CAftTINfi» 

IiL  th?    Rough  or  M^chiAcd-         ViTrlt^    fat   Pri«e»    afid 
DcftCriptfOD. 


B.  V,  COVERT 


LOCKPORT,  N.  Y 


The  Automobile  Club  of  Atnt^rlca,  a.t  thf'lr  ExhiblttoQ,  lo  be 
heUl  In  the  MadiBon  Square  Oatdeo  from  November  3d  to  ath, 
l'9'OO,  desires  to  4!xhlblt,  to^jother  wJth  h  number  of  racing  and 
Imported  carriages,  any  of  the  eiirljer  or  Biperl menial  Auto- 
mobllea  built  In  thlB  country  which  uiay  be  ol  historical 
Interest.  Any  Information  as  to  the  prftspnt  owner  of  such 
carriages  will  be  thankfully  rt'celved  by 

A,  R.  SHATTUCK.  H  Broadway,  New  York. 
Chairman  ot  th<?  Exhibition  CommHtee. 

THE  ARTHUR  CO., 

NEW    YORK,    N.   V., 

GEARS  AND  GEAR  CUTTING. 


TUBE 
EXPANDERS 

FOfl    AUTOMOBlue 


AND    YACHT. 
BOILERS    AND    CONDENSERS 


NEW  STANDARD  GAS  AND  GASOLINE 
ENGINE  OUTFIT, 

Autogas  Battery,  double  Insulate  aparklng  plug,  cam-contaet 
key,  and  pump  epu-k  colL  The  complete  out&t  will  do  the 
work.    Send  stamp  (or  circular. 

WILLIAM  ROCHE,  42  Veacy  Street,  N.  Y.  Oty, 


A    YOUNG    MAN, 

Who  has  had  eiceptlojjal  opportunltleB  of  seeing  and  opormtlng. 
for  the  past  two  years,  nearly  everytbln^  that  h&s  been  de- 
veloped in  the  motor-vehioie  business,  wiehee  to  asfiocUta 
blmseir  with  a  reBponsfble  and  eiiterprlslnR  man ufac luring 
company.    Will  Invest  a  Limited  amount  of  capital  If  dpelred. 

Address  RIVET, 
Oare  HoasELSw  Aoe,  150  K&ssau  St„  N.  Y.  City. 


Svptembar  la.  IBOO 
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HAND  AND  POWER  PUMPS  l^l^^^J^ 

at  Automobnes  end  Pnicumatic  Tired  Wagons.    ...-.* 

^GLEASON-PETERS  AIR  PUMP  CO., 
fAANUFAOTURERS, 
20  WEST  HOUSTON  STREET,  NEW  VOffK.  U.  S.  A, 

>  hi .  

Volume  I,  No.  1. 

pAETIES  taviog  copies  of  the  November,  1895, 
I  ^      number  of  Thb  Horseless  Age,  which  they 
are  willing  to  sell  or  eschange  for  later  numbers,  «re 
requested  to  communicate  with  the  publisher- 


...ASHTON... 

Pop  Sifetj  Valves,  Cylinder  Relief 
Vilves,  SteAot  Gauges,  Atitomattc- 
Water  Gauges  and  Gauge  Coclts 
for 

STEAM  VEHICLES. 


THE  ASHTON  VALVE  CO.,  27J  FrankEiq  St.,  Bottait,  Mbm. 
f121  LlbBrtr  £trs«t,  N»w  Ytrk. 
^121B  FMAiirt  Stre«t.  PJillAdtlpllla. 
1218  '    —       -    - 


9HA1ICHES: 


18  Uki  Strati,  Ghlug«.  Uk 


rAUrOHOBlLEBELL. 


ftflanufacturers    of 

BELLS 

OF   ALL   KINDS. 

ALSO  BICYCLE  SPECIALTIES 

Writo  for  Ca^telgpie  Rod  MeoUoD  Goodii  Wuited 


BEVIN  BROS,  MFG,  CO.,  ='"c".;r° 


j^utomaDlle  Patents 


Exploitattan  company 


UNDERTAKES'      "^''^  mnnufactare  ol  Automoblira  and  McCur- 

TLa  e'Xa.inlimtlDti  of  Aut-omoblle  pat430tn. 

Tu  vDliit  capita!  lor  tb«  iJereloiiment  oi  luv^ntlODi. 

FURNISHES?      ap«lftll"te  to  tnnke  thorough  exoiQlnattoae  of 

Kxii^rtia  to  test  motorit  atnl  nbtqiDobUeB. 

Otmnrtanttle"  to  Inventory  to  prwHjnt  profHprly  their  propo- 
0ltRfii«  to  {-oncernv  willing-  to  consider  iiu4  to  umleriakf 
the  Hamo- 

PllRrHA^FSI.       ^^^  nitrltdTloua  pjntenta,  LIcpiiMfl  ftnil  iDvetitlona 
r  \ji\wi  iriJL,j.  n-Ifltttig    to     raotor-c.vclyit,     motwm,    BtarB, 

fiTitoinriMlefi  ani!  Hiplr  piirt.-', 

AUTOMOBILE  PATENTS  EXPLOITATION  CO., 

F.  B.HVDE.Secretiry. 


27  Wimam  St,.  New  Yorit,  N.Y. 


P4RSELL    €•    WEED, 

Model  Makers  fn"?i^e^S=rw^^^^ 

"Qa«  BiaaiyK  CDi4Ari(ir'>TioN-"  WO  pp.   lUIlliutrktloru,   Lveb  9ro.  tt.U 

aA5   EMQlNe   CASTINGS   AND   MATERIAL. 
Wrl[6   far   CnlnloBBC.  TelepttODe.  ISii  Madliaxs  tqi]&r«. 

THE  FRANKLIN  MODEL  SHOP,  >3»^ui ».  ant  su  New  York  Gfty. 


Kitts  Low  Water  Alarm 

FOR  YOUR  LOCOMOBILE, 

KITTS  M*PQ  CO.,  Oswego,  N.  Y. 


Write  for  Blue  Print 


GEARS 


COMPENSATINQ 

GEARS  FOR 
DIFFERENTiAL 
DRIVE. 


Rawhide 
And  Fibre 


IRON    or    STe£L    SPIRAL    ■nd    HeRRtNaSONE    QEARS, 

N«w  «nd  Inprovvd    DRIVE   CHAIN  w<ih    bMn]«a«t  riveti  and   iImvcs. 

SPROCKETS- 

BOSTON  GEAR  WORKS,' \«ol"T?,'r."*5JA^ 

Graphite  Lubricants, 

ALL  KINDS,  ACCORDINO  TO  WANTS. 

■padKl  pnpkratloDi  for  GM>ri  of  Electric  Molora  •nd  for  CtIIhAm*  at 
Motor  Bniiuea.    ttend  fax  CircBlmxa  maA  hiccBi 

Jiseph  Dixon  Crucible  Co.,   •   Jersey  CJt|f,  N.  i 


AUTOMOBILE    STORAGE    AND    REPAIR    CO. 

The    Horseless   stable 

.)ri)on«*  isTi  cokimiMiA.  57  WE8T  66th  8Tv  sk  Nkhoiu  QiDk  Buridif>4E,  NEW  ¥ORK. 

Hain«r  Can»  Repair  and  loipccttoEu    54tteriei  Charged  ind  Su^Iln  of  aU  Klodi  FumlBbed,    Traaiietit»  AcCQUimodjttcJ. 

Tht  A.  S.  &  R.  CO.  ALiTOmOBILE  OIL  For  Sale  Hcnt. 
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RIGS  THAT  RUN. 

THE     KIND    YOU     HAVE     BEEN     LOOKING     FOR. 

COMPACT,    DURABLE,    EASILY    MANAGED, 

BUILT      TO      LAST.         IF    YOU     ARE     AT 

ALL      INTERESTED      IN       SUCH       A 

VEHICLE,  WRITE  AT  ONCE  FOR 

CATALOG     TO 

SAINT  LOUIS  MOTOR  CARRIAGE  COMPANY, 


13-16-17-19  Vaodeventer  Ave. , 

''  Carlv  Ordara  Secure  Early  DalivArlaa." 


ST,  LOUIS,  MO.,  U.  S.  A. 


A  compact,  BeLI-contalacd,  poal- 
tl^«  clutch  coupling. 


Nq  ailjubtment  of  pert^,  tilRh  pffi- 

clpdcy,  Kllf'tit  wpfir.  ♦•nitt  nnd 

certSilDtj   o1    o|>rr»tloii, 

greAt  adAptabllltfv 


lured  bf 


THE  CUNNINGIfiM  ENGINEERIN6  CO. 

Office,  626  Tremait  8u|idrng.  BOSTON.  M^SS. 


Our  Type  L  Igniting  Dynamo 

DESIGNED  FOR  ALL  PORTABLE  WORK 

It  1h  eutlrvl?  ructofleiJ,   maklnn;  It 

nbanlut^ly     -wuter     iinJ     dirt    proof, 

furtil^tipd  vrlth  Ruod  spark  coll  aml?i] 

1  ^n    liriJie    It    i]eKlrf<l_       It    ie    a    oroHa 

1  hetwif^ii   tli{?  ronfCDcUi   and  dviuiiuu. 

I  hnvInK  iwrmiviii-nt  inngnet  pcil»?ptw«i 

which    RFC  k«pt,  Btran^  by   tlie    field 

rnlls    while  the  (lyimmii    In    niiiTilnff. 

Tlili)   ^lr«^a    the   one  adFEiDtiiKe  of  q 

majEni^to   K^Drratur  tn   timt  tt  picks 

up  Itit   luDit   iiuitkty    mill    yet    dolnjc 

fiwny    with   tii*    mntniet-i's    weitkprit 

(■■■hit — mBEneti  wr*kenLnv.    It  Id  light 

UHitkCht  iLDil  thf  girU'e  In  rlfrlit 

Wj-nrr-thf  plonwrs  Id  the  RinnuiDC- 
tUK  olecouomlCitl  Xb»enp\aB  1pniteriitnLidnH[iinH>t  ever;  re^iulrc-inent. 


S  ncttuU  Uu;  floor  ipKO  1^x3  hL 


CORntSPONPENCE     eOLICITED 


TflE  DAYTON  ELECTRICAL  MFfi.  CO/UvfU'of-S; 

Witu>>i:t  I.)[tb  StiET  hu  Cabihst  it  DBariiKa 


^\dyX^  For  Immediate  Delivery 

RUIHABOLTS.  STANHOPES,  PHYSICIANS' 
SPECIAL  STANBOPtS  anJ  SlKttEYS... 

Wea]«o  tLa<re  on  liau<)  noni«  enrlv  ^prliiff  mode!*  b^lojit^lTi)):  Im  i'Ui- 
vUKtomen.  to  whom  we  huve  itahl  ItiWit  aew  modf Ih.    XH^tti:: 

Wrltv  ua  Lf  loterceted.    AddrcsH 

ROCHESTER  AUTOMOBILE  COMPANY, 

J<H    J.  MANDERV,  ProprUior.  ROcheBter*    N,  V. 


DlHtrlbutliiR  ufreiitK  (or  the  "LiK-nwouiLE"  In  rountl^H  of  Alli-- 
Bhpny.  ('lipnirnic,  <J('n''w(v,  LIvlnKNton.  Munpiie,  Oiiliirlo.  OdeumB, 
S<:liuyler,  Bviivca,  St^utj  u,  Wnyue,  Wyoinln);  aad  Yht«h, 


The  BiiiliHis  &  Spencer  ci. 

HAftTFOnO.  CONM..  U.S.A. 

AUTOMOBILE  FORCINGS 

Tb'  i^liltrCM  fere  Iii'iip  Pureed  of  beit  loft  «cccl  ksiI  ire 
■altAliLtf  f  TcsrHiR'a*  "clillilDK  Truni  HJOlij  I3>4  pona'ii. 
KrciDl  Ai^le  KDd  ii  deBigDed  for  l^  ImcL  ItlltllLg.  Wc 
«rrj  tbe«  PofKirpi  la  lUick. 


iTBBftlXU  £Ni:OKLX,  i-t  UXI. 


kiNCQUALCi  r«ciLiTi[a  torn 

DROP  FORGING 

SEND    US   YOUR 
SPECIFICATIONS 

They   will   receive   pronpt  tni 
carerul  Attention. 


^wwmi!fmnrnf!frnf!!F!irwflfmnfnrwK 


m^  «# 


This  space  reserved  for 
the  GRANT-FERRIS  CO.. 
TROY.  N.  Y.,  Makers  of  a 
full  line  of  Howard  Hydro- 
Carbon  Motors.  Marine, 
Stationary  and  Automobile. 


TWiUUliUiUiUiUiUiUiUiUlUiUittiUiUiUiU; 


a 
a 
a 
a 
a 
a 
a 
a 


The  Secret  of 

5ucce»a 

i»  &lni|ile 

but 

Corefully 

Concealed 


DIAMOND  RUBBER  CO., 

AKRON,  OHIO. 


Repair  SUtloiu: 

2 15  West  53d  Si.,  NEW  YORK  OTY. 
44  Warren  Avenue.  BOSTON. 
431  Wabash  Avtnue,  CHICAGO. 


A   PERFECT   AUTOMOBILE    EQUIPMENT. 

THE 

EMPIRE  BALL-BEARING  AXLE 


AND 


ROBERTS'    WHEEL. 


PATENTED. 


M  tin*  axh,  thonaghtf 
ttattd  6/  aetttal  ait 
under  alf  efaisea  of 
nhiclas,  givj/ig  perfect 
•eiJsfattitit. 


Stpnfaffy  adaptBtf  to 
aiiUymobiles  ofltffieary 
frucka.  kamea  et 
users  ant/  tesiirnonial* 
fuftiiahtd  Oft  appdea- 
tioo. 


NONE  SO  NEAR  ANTI-FRICTION. 

SUPERIOR  TO  ANY  OTHER  AXLE  FOR  ALL  KINDS  OF 

MOTOR    VEHICLES. 


AXLE    DEPARTMENT* 


THE  CHrCAGO  5CREW  CO., 

Address  all  communications  to  the  Company. 


CHICAGO,  ILL. 


Send  for  Catalogue. 
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THE     HORSELESS    AGE 


VoL  0.  No.  VS 


Ar^PTVi     PIVP     "^^    ^"^    GREATEST    HEATINQ 
^^^  ^    '   LiCiTt^     VALUE  OF   ANV    QAS  KNOWN.   . 

I  The  Acetylene  Motor! 

Number 


/^ONTAINS  the  most  up-to-date  information  regarding 

its  production,    characteristics,   and  the   experiments 
thus  far  made  with  it  in  explosion  engines* 


40  Ngcs. 


price, 

to  ccirs, 

sianps 

tr  Coll. 


ACETYLENE    INDICATOR    DIAGRAM. 


LEADING  ARTICLES,  AS  FOLLOWS: 


m 
w 


'a 

I 


m 


mii 


Acetylene  and  Alcohol  Versus  Gasoline  as  Fuels,  -  by  ISAIAH  L,  ROBERTS 
Acetylene  and  Its  AdaptdBtlity  as  a  Motive  Po%uer  for  Vehicles,  -  by  E,  C.  OLIVER 
Will  Acetylene  Be  the  Coming  Po<wer  for  Motor  Vehicles  ?   -   by  D.  K  LONG    ^ 
On  Some  French  Experiments  on  Acetylene  and  Alcohol  as  Motor  Fuels, 

by  R  M.  HELDT 
Some  Properties  of  <Acetylene,         .        -        .        by  HERBERT  L,  TOWLE    ^ 
c4cetylene  and  Gasoline^  -  -  -  -  -  fy  I"  EERGER 

Acetylene  Generators  for  Motor  Vehicles,        -  -  by  W,  F,  COOPER    ^ 

SHORT  TRANSLATED  ARTICLES  ON  ACETYLENE  AND  ACETONE  ^g 


^ 


Sepumtwr  tO,  1000 


THE     HORSELESS    AGE 


Improved  Milling  Machines. 


^ 


r 
I 


UNIVERSAL  PLAIN. 
LINCOLN,  DUPLEX. 
VERTtCAU  HAND 
AND    PROFILE 

S«v«ral     Slzc«   «f   Each. 

Made  with  many  new 
anJ  iinproveii  ftjat- 
UTQSt  such  as 

Quick  return  to  Uble. 
Improved  Feed  Coae 
Bracket.  Quick  revene 
la  Uble.  New  form  of 
koee    Ji    Jt    Ji    Jt    Jt 


New  Cat>lovii«.  *Mh  full 
dej'Crlp'llon  of  our  Ma- 
chltue  Tool!,  jent  tnm 
omk  ttqatit, 

MACHINERY   FOR  EQUlPPlMQ   FACTORIES  POR  PlANUFACTIjRH  OF 
AUTOMOmLBS. 

THE  GARVIN  MACHINE  CO., 

Spring  and  Varick  Streets         NEW  YORK 
SAUES  agents: 

Tbe  GAfTlD  MMblDH  CcBl  V.  "idl  BL.  flLlla-tnlpliIk,  Pa. 
UuLbii  c,  Mtz««]J  A  Moet*.  H  a  C*iibI  3l-  Chie«BO,  Ul. 
DcubtaDo  UErTlD  UiMfatAeD-?Kbrlli,  A.  Q.,  i"  Burg  Si  TBue,  Berlin  C. 
*  Q-muir 

C  W.  [Iiirf>a.0Tlfl1Uli  &  Co.,  Ludnte  gquBrc,  LtidKtIQ  Illll.  LOblH^D. 

Moot^i^Rier    A;  (:••.,  tf>  Baoieiutd  UnQitntft,  I'kfli.  Franc? . 


No.  u  Intproved  Piain  lAiWte, 


iflttM 


THE 


GEOnETRIC  LINE 


Of  tools  for  screw  machine  work  are  used  and  recom- 
^H  mended  by  all  leading  manufacturers  because  ihey 
^^^_  possess  so  many  points  of  superiority  over  old 
^^^P   i^ethods. 

^Kf  you  are  interested  in  screw   machine  work  of  any 
^m         kind  it  will  pay  you  lo  investigate  ihts  line  of 

^  Mdjusiabh  Self-Opemng  Screw  Cutting  Die  Heads, 
Adjustabh  Coflaps/'ng   Taps,  and 

Adjustable  HoUow  MHihg  Tools, 

MmufKluroI  by  th« 

GEOMETRIC  DRILL  CO., 

Westville,  Conn.,  U.  S.  A. 


DESCmprf¥E 
MAUER  Ott  OEMMMO, 


k 


The    Sherw!H'  WfUfAMS 
PERFEC T     METHOD 

OF       CARRIAGE     PAINTINQ 


Perfect  Method  is  economkal  and  convenient. 

It  is  economical  because  work  painted  with  )t 
can  be  turned  out  In  less  time  imA  with  fewet^ 
complaints  than  any  other  system.  It  is  quicker 
than  other  systems  and  more  durable. 

Perfect  Method  Is  convenien!  because  everything 
is  prepared  for  use,  doing  away  with  little  lots  of 
leadj  oilt  turps^  filler,  etc.  No  manipulation  fn 
the  shop. 

WRiTE   FOR    BOOKLET   ON    P.  M, 


The  S-W.  B'orctE 

BAK/NO  ENAMeta 
pw  en  aultnittttt 


UHt  Shefwis-  WfUiAua  Go* 

PAIHT  Am  COtOK  UAKiMiL 

Cirimlana.  Hww  fatt,  BQttoa. 
Ctrhaga,      MaDtnal.   San  froKtttM, 


KEY5T0NE 

"WAGONETTES" 


-S> 


"^- 


^■y^ 


3 


THE  '*  Wagonette^'  is  designed  for  ordinary 
country  roads.  It  will  climb  steep  hills. 
The  wheels*  track  standard  gauge.  Weight,  650 
lbs.  Seats  for  three,  if  desired.  Absolute  relia- 
bility.    Prompt  delivery.    Price,  I750. 

KEY8TONE  HOTOR  COMPANY 


Drexel  Building; 


Philadelphia,  Ps, 


Tie  Billings  &  Spencer  c«. 

HARTrORO.  CONN^,   U.S.A. 

AUTOMOBILE  fORGINGS 

Tb"!*  plBcei  we  liftp  ForBcd  of  Ikmi  toll  itecl  uiiL  iro 
fulUblcf'-r  ciiiTliKej  "plaaiag  rn>m  {H.Vto  \M>  puutidl. 
rroDt  Ajle  Kud  Ii  dealsDEKl  far  If^  lUCL  lublnc.      W« 


BTEXEIKO  KXrOXL^  l-S  «£«. 


raoKT  «xi.K  tub, 

1-4   BIXK. 


UNCQUAtCD   rACtLlTIca   FOR 

DROP  FORGINQ 

SEND   US  YOVR, 
SPECIFICATIONS 

They   will   receive   prompt   and 
oareful  attaatJon. 


A  compact,   leir-contikltktid,  posl 
tfifl  clDtcb  eoupllDff. 


No  BdJufrtmcDt  of  pa.rtii,  blfth  rfQ. 

cieacj,  HllKht  w^af .  ^ime  ani] 

certalat;   or   op^ratUm. 

grent  i»(iiiptfttlllty. 

lljiCbt  welffbit. 

Tr;  THE  CLNNINGBAM  EN6INEEKING  CO. 

Omce,  626  Trenont  BiiildEng,  BOSTON,  MASS. 


■  TTTTTTTTTTTTTTTTTTTTYTTTTT  TT¥TTT  TTTTT'T  I 


THE 


HORSELESS  AGE 

Devoted  to  the  intefests  of  the 
Automobile  Industry. 


Stibscriptioo,  $2.00  per  year. 
ForeigTi,  $3.00  per  year. 


Vol  7   bejini  October  3d. 


Send   in   your  subscription   early. 


Vol.  6,  No.  Sft 

BALDWIN  DETACHABLE 
AUTOMOBILE  CHAINS 

Both  block  ftod  roller,  L&  all 
sizee.     Our  nev  roller  cbaio 

especially  adapted  for  Motor 
Vehicles.       We    can    furnish 
sprockets  to  fit  these  ch&lns. 
L^t  us  (luoto  joD,      Band  for  e«talogue. 

K.  FRANKLIN  PETERSON,  Salei  Agent, 
J6$  Uke  Street.     /.     ,*.     CHICAGO,  ILL. 

BAIVIM  CYCLE  CHUN  CO.,  Worccslcr,Mass..tJ.S.L 

THE  AUTO-CARBIRETTOR 

>o    iiBor    ol    ffiiMollnp-f^iiKlnpe    enii    ntlord    to   remain 

unncquotntcd  wJtb  Itti  [iilva.]itageA. 
It  fornlaUea  a   dry,   |,i«rfpctlv    mlxe^l    tfu,    with    the 

tffvjiti«>tt    ext>a[ifllOTi    aud    f-fLilest  Ignllloli.      Dfr- 

riignod   i>Bp«iAi]f  for  Auto'DoltiifA.  Slot«^r-<^7^)^fl 

and  LaUDcltva. 
DUferetit  alceu  to  Jiolt  uny  ^aaollUB  Bogrlne,  oij  to  the 

lar^tst  uutomobili^  ilic. 
If  jou  trnve  evfr  hnil;  nny  trouble  In  fC"ttlaK  a  Rood 

mixture,  or  U  j>rku  ti'aEiDot  ra«lly  regtuatv  tlie  epeed 

ol  your  enfflnfr,  write  us  about  It. 
Writ*  UB  anyway,   anfl   gf^t  IllUfltrftted   clrcnlftr   tl«^ 
■■  ■     r  tlie 


ftcrlbliiK  tlie  A.uto-<JarburetCDr. 

THE  AVERY  &  JENNESS  CO. 


28  W   Wiihlngtoii 
UrtH.    CHICAGO. 


HAND  AND  POWER  PUMPS  ^^J  ^iVo 

of  Automobiles  and  Pneumaiic  Ticed  Wagons •    . 

GLEASON-PETERS  AIR  PUMP  CO., 

MANUFAOTURIER*, 

20  WEST  HOUSTON  STREET,        NEW  YORK.  U.  S.  A. 


CAN  TOU  OET  US  NEW  SUBSCRIBERS  7 

Any  of  our  subscribers  who  are  willing;  to 
solicit  subscriptions  for  The  Horseless  Agi 
from  their  fellow  townsmen,  are  requested  to 
communicate  with  the  Editor. 


Volume  I,  No.  1. 

pARTIES  liaving  copies  of  the  November,  1895, 
^  number  of  Thk  Horseless  Age,  which  they 
are  willing  to  sell  or  exchange  for  later  numbers,  are 
requested  to  communicate  with  the  publiaher. 


September  1%  i&oo 


THE     HORSELESS    AGE 
BUY   OF   THE    MANUFACTURER. 


MOTOR  VEHICLE  BODIES 

A  UTOMOBfLE  frame  fittings  for  medium-size  and  heavy  delivery  wagons,  rough  or 
**  machined,  most  practical  and  durable  style  running  part  yet  produced.  Can  furnish 
gear  complete  with  wheels,  steering  device,  dlfferenttal  and  springs*  ready  for  body  and  power. 
Also  tiodies  either  in  the  white  or  finished.    Best  quality, 

Can  make  immediate  deliveries.    Look  out  for  future  announcements. 

THE  CONRAD  MOTOR  CARKIAGE  CO.,  '^b^^cTs^^^.T   Buffalo,  N.  Y. 


■Pacts  About  Storage  Batteries. 


By  tSAiAH  L.  Roberts. 


OTHER   INFORMATION  ON  THIS  SUBJECT  BY 
WELL-KNOWN  EXPERTS  CONTAINED  IN  OUR 


h  

■storage    battery    number.      Issue   of  September  2?th. 

I  PRICE.   10  CENT8.  STAMPS  OR    COIN. 

Im 


IMOTOR   WHEELS. 


STEERING 
DEVICE 


WITH 


BALL 
BEARINGS, 


I IVI S,   Crescent  Shape  and  Flat  Base 


FLARING    EDGES   IF    DESlRCD. 


WESTON-MOTT   CO.,   Utica.  N.  Y. 


tE     HORSELESS     AGE 


VoLfl,  Uo.  as-^ 


Tran»mi»»ion    Gearing 


FOR    AIJTOMOiULE» 


rm-m  wp  wwnmii  w  w  ■  ul  lhj  ■  n 

Two  Speeds  and 
Reverse. 

No   Shocks, 

Neat 
Compact. 


t..w-  w  jfciifcjiLjaji_jitJKi«i; 


PTCVW^^HWW* 


I  Change  of  Speed 
by  Brakes. 

No  Gears  Running' 
^  at  Normal  Speed. 

Strong.  i 

Efficient.        I 

No.  1:  1  to   5  H.  P.,  standanl  teagths  n(  ebftftB,  15^%   Inch  and  17^  Inch;   weight,   37   IbB. 
No,  3:  7  to  3  H.  P.,  standard   lengtbs  of  Bhafts,    1&\1   Inch  and  19^,  Inch^   wetght,  45   lt». 

*~         'T'BE    Bhaft     Is    contlnuoua,    and   maj    be   driven    direct    from    the    motor    ah&ft,  or    used   ae  an 

^  -^        iatermedtatQ.      Tbe   lert-hacd  brake  operates  tbe  reverse,  which   Ib  at  slow  speed.      The  braJce 

next  to  It   opeiutei  the  slow  speed  ahead.       Th^    sprocket    wheel  drives   the    axle.       The    friction 

clutch  at  the    right  looks   the   whole   s^'stem    and  drives  it  at  the  speed    ot  the    shaft.       A  spur 

gear  mAf   hm  need  la^tead  of  eprooket  If  dedtred.     Lubiicstlon  by  oiler  on  the  end  of  the  shaft. 

THE  UPTON  MACHINE  CO.,  17  State  St,  New  York 

Work»  at  BEVERLY,  ^Abb. 


p»TKgTcot30ooooouoooooooooooooooooc»c«.jL«  mjoaarmjoc 


r«oouoooooi>it 


An   Unsolicited   Testimonial 


^^^'Ifu/A/fi^.^fu/uma   J«n«  E,1B00. 


N**  York,   N,y. 
Qentlftniens  SepXying  to  your*  of  30th/ will   uy  that  we   fua,   that  as 

oar  advartlBvimat  doei   not   appear  but,  tia<ft  In  two  weeJa  wa  would  nlvs 
that   nonbar  l«Bu»d  on  June  SOth.        You  will   Inaart  our  ragulaf  advarti**- 
iD«jit   In  that  numb«r*  extra. 
^  Wc  Taltta  youf  pape^  very  highly  aa  an  adYertiaing  madlim  and  thlak  it 
hard  to  beat. 


Very  ti*tuy  youra, 

mots; 

Ptr. 


pracEMEaca 


We   Have   Many   More   Like   It. 


rm^m^ricooaooooptaooctiCfiooacMMMMMMMjaaaBaaaaaMMMXMM 


jaoDoaooooooaasMMXMMXKKXKMm 


Bxxraorvnvnnrefi 


I 


9a  Inch  Wheels,  Frant  uieI  B^ch.  Thereby  Mtkln^t  TIrei  [nlerchuij^eAble. 

Ball  Bearing  Steering  Gear 

30  Tooth  Sprocket  on  IHfferential 
Gear 

LARGE  PLANT  PROMPT  SHIPHENTS 

AUTOMATIC  MACHINERY       LOW  PRICES 


Write  lu  at  ozu»  for  Pricea. 


Penna.  Automobile  &  Gear  Co«^ 

READING,  PENNA. 


Baldwin  (Steam)  AutomoDiles 


Engl 


me 


Of  special  A^' 
(IsH  and  very 
pQwertuL 

BcArln^i  targe 
And  siroHf . 

By  our  new 
m^lhixj  of  n- 
versltig  wF  &3VF 


Boiler 

H«nvy  Steel 
Snell. 
Eich  trailer  tesi- 
Cd  to  EfWD  lbs. 
cold  witer  pres- 
sure. iAd  ai  (Uc 
Bvtrtge  ninnlni; 
pressure  Is  160 
tbs.  .ih«Tooin  f4>T 
&ifely  Is  Jirple. 


Burner 

Kew patented  In- 
destrucllMe  buf 
ner,  with  remov- 
Dble  tips 

Governed     by 

Eressufe   in  Ihe 
uller. 


Water 


Glass 


The  only  un- 
br^'knble  water 
0»ii     on     the 

Our  i^jrantee 
cover*  A£a.inst 
bmhagKioi  one 
jitmr. 


Seod  for  ■ 

dialogue 

They 
R«adv. 


BALDWIN    AUTOMOBILE    MFG,    CO., 

CONNELLSVILLE,  PA, 


EXPLOSIVE  MOTOR  NUMBER 


January  17th,  1900. 


LEADING    ARTICLES 


The  Hydrocarbon  Engine  as  a  Source  of  Energy,  by  Elwood  Havnes. 

General  Deductions,  by  Henry  W.  Stpuss- 

The  Gasoline  Engine  Indicator  Diagram,  by  E.  C.  Oliver. 

Vaporizers  and  Carbureters,  by  Herbert  L.  Towle. 

Ignition  and  Ignition  Troubles,  by  P.  M,  Heldt. 

Coils  and  Sparks,  by  E.  J.  Stoddard. 

The  Vibration  of  Explosive  Motors,  by  Herbert  L.  Towlb. 

Gasoline  and  Gasoline  Mixtures,  by  E.  J.  Stoddard. 

Multi' Cylinder  Engines,  by  P.  M.  Heldt. 

Gasoline  Vaporizers  and  Carbureters,  by  Henry  W.  Stross, 

Balancing  a  Motor  Carriage,  by  E.  C.  Oliter. 

Explosive  Motor  Data,  by  R.  I.  Clegg* 

An  Explosive  Motor  in  Detail,  by  R.  I-  Ci-egg* 

72  pp.      PRICE,    lO   CENTS,  Stamps  or  Coin. 

SUBSCRIBE  FROM  JANUARY  1st,  AND  YOU  WILL  GET  THIS   NUMBER-    $2.00  A  YEAR. 


The  Horseless  Age, 


ISO  NASSAU  St..   New  York. 


J 


THE     HORSELESS     AGE 


Vol.  «,  No.  20  : 


THE  FOSTER  WAGON 

STKAM 

Unexcelled   ior   Strength,  Durability 
and  Easy  Ridfng;  Qualities 

RUNABOUT     THe  rosier  Auiomowie 

TWO-SEATER      ^^Mtfl.  CO.^^ 

DELIVERY  ^ 


ROCHESTER, 


NEW  YORK 


ACETYLENE 

..AUTOMOBILE.. 

»EARCI1    LIQIIT 

IQOO    CANDLE    POWEfl. 

SIMPLE,    RELIABLE    and    SAFE 

Eeflecter  nttaclK^d  to  S:<i«rlng  (inar.      Wator  Tank  oarrlod 

under  sftai.      AUTOMATIC  Id   OPERATION. 

COST  to  opcrnte,  l  cent  for  "2  hoitrs. 

...MANUFACTURED    BY... 

CAUSE   BROS.  CO.  64tT.d6sw.h»t.v...  Chicago,  ML 


BALDWIN  DETACHABLE 
AUTOMOBILE  CHAINS 

Both  block  and  rulJcr,  la  all 
yizps.  Our  new  roller  chain 
eBpeciall^  adaptod  for  Motor 
Vfhiclee.  We  can  rumleh 
sprooktJte  to  flt  tbeee  chains. 
Let  wi  quote  yuu.      Send  Tor  eatiitogue. 

K.  FRANKLIN  PETERSON^  Sii^s  Agml, 
165  Lake  Str«l,     .*.     :.     CHICAGO,  ILL. 


1  Keystone 

f  Automobiles  and  Motors 


BUDwiN  cicu  ciwiN  CO.,  wopcesier.  mss..  u.  s.  *.  THE  AVERV  &  JEINNESS  CO. 


Special  CAtitlaguis  for 
MOTORS,   -WAGOmTTES."   "AVTOCYCLES.'- 


Kci|»tone 
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^HE  ILLUSTRATION  shows  our  No.  2  outfit  ready  for  the 
■^  body.  Suitable  for  trap,  wagfonette,  dcliveryt  etc  Complete 
with  7  H.  P.  double  cylinder  g^asoline  engin^r  transmission*  etc*^  $7&5. 
No.  i  outfit  (runabout),.  5  H.  P.,  complete  as  above,  $495*  Send 
stamp  for  fulEy  illustrated  cataIog-ue^^>jkjfc»j*jtj*j*j*»j> 
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The  Whiton  Universal  Automatic 
Gear  Gutting  Machine. 


Most  complete  Gear  Cutter  yet  desigaed. 
Specially  adapted  to  the  requirements  of  Motor 
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leading  shops. 
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January   17th,  1900. 


LEADING    ARTICLES 


The  Hydrocarbon  Engine  as  a  Source  of  Energy,  by  Elwood  Hayjtes. 

General  Deductions,  by  Henry  W.  Struss. 

The  Gasoline  Engine  Indicator  Diag:rain,  by  E.  C.  Oliver. 

Vaporizers  and  Carbureters,  by  Herbert  L.  Towle, 

Ignition  and  Ignition  Troubles*  by  P.  M.  IlELnx. 

Coils  and  Sparks,  by  E,  J.  Stoddard. 

The  Vibration  of  Explosive  Motors,  by  Hkrbert  L.  Towle. 

Gasoline  and  Gasoline  Mixtures,  by  E.  J,  Stoddard. 

Multi-Cylinder  Engines,  by  P.  M.  Heldt. 

Gasoline  Vaporizers  and  Carbureters,  by  Henry  W.  Struss. 

Balancing  a  Motor  Carriage,  by  E.  C.  Oliver, 

Explosive  Motor  Data,  by  R.  I.  Clegg. 

An  Explosive  Motor  in  Detail,  by  R.  I.  Clegg. 

72  pp.     PRICE,    lO  CENTS,  Stamps  or  Coin. 

SUBSCRIBE  FROM  JANUARY  1st,  AND  YOU  WILL  GET  THIS    NUMBER.    $2.00  A  YEAR. 
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SPECIAL  NUMBER  FOR  THE  NEW  YORK 
AUTOnOBILE  SHOW. 


The  latter  part  of  the  week  of  the  Automobile  Trade  Show. 
to  be  Nld  under  the  aueplcea  of  the  Automobile  Club  of  Amsrlca 
at  Uadlaon  Squarfl  Uardea,  Sew  York,  \oveail}er  3d  to  lOth, 
<n>6  Bball  Issue  a  special  number  entitled  "  A  Critical  Review  ol 
the  Amerlcaa  Automobile  InduBtrx,"  as  Bhown  by  the  exhtbttfl 
there  presented. 
Oar  entire  staff  ol  technical  contilbutore  aad   specJallsts, 

H  togtrtiier  witbekllliMj  unera  L-apablc  of  critlciBlDji;  the  automo- 
bile  latelllgpDtlj  rrom  their  point  of  view,  will  cotablae  to 
make  thlH  number  larger  a  ad  more  valuable  than  our  Steam 
Boiler  and  Explosive  Motor  Qurobera^  of  wbicli  the  total  saleB 
have  reached  13,000  copies.    The  price  ol  tbie  nambtr,  which 

H  wlU  contain  80  to  100  pages,  will  he  25  cents,  NotwItbetsEid- 
Ing  the  lucreaefr  In  alse  and  circulation,  the  advertising  rates 
will  not  be  raided. 


The  special  numbefs  Issued  by  Tbe  Horbelesa  Aqh  are  real 
contributions  to  automobile  llteratare  and  are  of  permanent 
yalne,  At  the  rate  charged,  the  adrertislDg  le  decidedly  cheap, 
and  those  who  bare  any  articles  which  they  wish  to  bring 
before  tbe  Induatry  are  advised  to  make  nee  of  this  number. 
Copies  may  be  ordered  at  once,  either  through  news  dealers  or 
direct  from  this  ofDce. 

r>ar  Automobile  Show  number  will  furnish  lood  for  thought 
for  all.  It  will  be  automobile  meehanica  up  to  date  and  a  little 
more. 


DANGEROUS  PRESSURES. 

It  Is  stated  tbjit  a  ateam  vehicle  taking  part  lu  the  Inter- 
Ocean  contests  at  ChlcaHO,  last  week,  worked  with  a  boiler 
pressure  of  800  pounds  to  the  square  Inch.  Tbe  firat  thought 
that  occurs  to  one  upon  hearing  thifl  Btatemeat  Is,  that  It  ihe 
engine  waa  of  the  usual  aize,  and  tbe  boiler  capable  of  keeping 
up  tbls  iJresBu re,  tbe  vehicle  tnufit  have  made  a  good  Hbowlng 
as  rejzards  speeds.  But  there  Is  another  feature  which,  upoo 
further  uonalderatlon,  will  Empreaa  Iteelr  upon  the  Itu  partial 
obmorTe]',  vlx.:  tbe  danger  of  explueloa  of  a  shell  boiler  carry  lag 
each  an  enormous  pressure,  and  mcuuted  iipou  a  vehicle  going 
at  tbe  terrlQc  speeds  ol  modern  racing  macblDee.  Tbe  appear- 
ance of  such  machlDes  upon  a  crowded  track  Is  a.  matter  of 
serious  moment,  as  an  accident  occurring  under  suchelrcnm- 
stances  would  uudoubtedlj  f^reutty  affect  public  seotlmeut, 
might  become  the  cause  of  legislative  restrletlous  harmful  to 
the  progreae  of  tke  Industry.  That  nothing  had  bappeued  la 
not  a  disproof  of  our  ronteutloae. 

Motor  vehicle  occideute  are  rather  too  frequent  now.  and  as 
there  are  no  effects  with  out  causesit  laa  proof  that  dangerdoes 
exlat.  A  large  number  of  accldeuts  are  attributed  to  carelees- 
neas  or  lncomi>etence  of  the  operators,  but  this  Is  a  factor 
ivbicb  must  be  reckoned  with  la  the  design  of  veblciee,  as  at 
present  anybody  haa  tbe  rii^bt  to  operate  a  vehicle  of  any  kind 
any  wherein  the  United  States,  with  the  eiceptlon  of  a  few  fit 
tbn  larger  cities^  We  are  ot  the  conviction  that  a  reasonable 
llceiiBe  law  rtfltulrlng  operatore  of  steam  vehicles  to  have  a  fair 
underataudlng  of  tbemodeof  operatlonof  their  power  generat- 
ing apparatus,  and  ol  the  lutictloua  o!  the  various  attach- 
metita,  would  he  to  the  Intcreat  of  the  Industry  In  general,  for 
wbat  Ihe  latter  arede  most  Is  not  a  bDom-creatlog  wave  of 
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populur  eiitbuBlaHm  Induced   by  Mtraordldbry  perforroanceB 

maije  p!>H8lbk' by  uuBflTe   preaeurcta  and  fliniHEneHa  oT  cati&triic> 
CluD,  but  a  Dormul   and    Hteuclj  advauce,  Hv£>lilltig   all  risk  of 

Ae  tbe  preBanre  oarHeil  in  the  boUei%  of  hH  Btenni  carrla^eB  ie 
cooBlderably  bejond  thnt  of  tho  ordlonry  stallouiirj'  plant, 
and  art  ttip  (lunger  of  uuy  iteam  plant  Increases  with  the  boiler 
pressure  (other  tblnKSi  bdoK  eiiuai),  It  Ig  bat  a  tair  propoaitlon 
that  bnlkre  ol  veblclea  sliotild  bt.'  taubject  to  r^Kular  iJiBpecilon 
tUeaaiiiH  R»  all  Btutlonar;  bDU«ni.  AltLough,  uoTortunately, 
bnller  eiploaifmB  liave  lu  yet  to  be  recnrded,  totj  Trequeatly 
there  iBuo  duaLt  that  tbe  inspection  system  of  tbe  varluuB 
boiler  Iniiurftnre  coiiip«iile«  bsB  dnne  much  to  reJuce  their 
number,  aod  tbe  boiler  Insurance  systflaicoatd  odpantageonBly 
be  extended  to  [ncludevehlclfttioUers.  With  anlnaurance  certlfl- 
cate  lu  bis  posfleeslijD  a  rehk-la  operator  would  Teel  «urQ  tbet^ 
according  to  tha  Judgment  of  cotnpcteBt  uCeam  experlB,  tals 
boiler  IH  of  proper  d^lf^u  and  cDDatructtoQ,  and  that  at  tbe 
time  of  iQspectioa  It  wu*  etlll  in  a  fit  condition  to  do  service. 


NEWSPAPER  BLUNDERS. 

Aa  a  fair  example  oF  the  bluoderluts  oi  the  ilatl;  preae  In  mat- 
ters piTtaJnlDg  to  antumobllea,  we  (iuot«  the  following: 

"The  Hujieriorlt.v  or  the  French  ftutomublle  was  clearly  d&- 
mnnxtrxtt'd  at  Wii^hirif^tuu  Park,  (Jhlcagu,  yesterday,  Albert 
Cbainpli>n,  the  old-time  cyctlat,  wjjb  ftjtered  with  bis  double 
motor  nKnlnet  tbe  tuHchlnee  of  Wridst^n^H.v,  an  BriKJlebmaa, 
and  Skinnt^r,  an  Anieriuan.  Chauipion  won  t\u?  15-nille  contcet 
bj'  several  hnniired  yHrds.  with  Hkincier  set-ond  and  the  Eng- 
llHbinuuuhu|jelfHJ»tbird.  Thetlmewu62^  mtniitt*H,471  ^econdH. 
Alexander  Win t<»t],  wiiu  ie  oxpevtJn^  nu  niiCumubiU^  match  with 
W.  K.  Vunderbllt,  Jr.,  sent  hie  machine  n  mile  in  a  minute  nnd 
18  Beic!onda  on  a  uiuddv  track.  TCila  waa  conaidet^  remarka- 
bly fast." 

Ae  a  matter  or  lucti  all  contestanta  mentloDed  rode  French 
atotnra:  Chauiplon  an  Aater  and  S^kiuner  and  Wrldd^ewoy 
De  DLun  motorfi.  Champlon^e  trlc^'cle  tvbh  fitted  with  two 
motors  nf  uomltinl  3h,  p.,  whilo  Rktnn«r  had  one  motor  of 
nominal  4  h.  p.,  and  ffrldgeway  one  motor  of  ^VJ,  h.  p.  Not- 
wlthetondtog  the  inequality  of  horae  power,  the  superiority  of 
the  He  nion  motors  was  appnront  to  every  obBerver,  They 
worked  reliably  with  no  reduction  of  Bi>eed  untlJ  the  setting  of 
the  Intet  valve  on  Saturday*  wblletbe  c^ompetlng  motor  seemed 
Incapable  ol  sustained  speed  lor  any  lengtli  of  tlnid,  owing  to 
repeated  (ollnre  ol  itfl  ni'CchnniBm.  We  deeEre  to  alngle  tida  out 
ae  a  cousplcuouB  iuBtance  of  tbe  radical  Infustk-e  that  |b  done 

y  the  present  Illogical  method  ol  organizing  automobile  races. 


THE   aUTTENBURG   RACE5. 

TbeopenlnK  of  the  Tri-State  Fair  at  Gutteuberg.  N,  J„  on 
Tuesdiiy  tlie  I8th,  was  marked  by  u  series  ol  automobile  races, 
which  included  an  erent  of  more  than  unllnary  Interest,  the 
appearance  of  A.  C  Bofitwick,  wHb  bis  Rene  de  Knyf  racer, 
with  which  he  made  tte  excellent  time  of  flve  oallea  In  7-431 
oyer  a  mile  tratk.  The  program  included  the  folloivlug  events- 

GasolJne  Vehicles,  American  mad^,  five  miles — T.  Walsh, 
(Adtomobiie  Co.  of  America),  New  York,  won;  F*  flagel, 
(AutomoLiie  Co.  of  America).  New  York,  second;  Albert  C. 
Ilostwlct  (Wliiton)^  New  York,  third.    Time,  10  tu.  10(  a. 

Tbree-wtieeled  Veblcltifl,  Bve  raUBS— (^  S.  Henshaw  (J)e  Dion- 
Bouton).  New  York,  won;  J.  L^anvaguee.  New  York,  second; 
a.  U.  Atkluaoii,  New  York,  tbird.    Time,  Sm.  2H  a. 

Electric  Vehicles,  Ave  miles—A.  L.  Klker,  Elizabetb,  bad  a 
walkover. 

Gasoline  Vehicles,  two  passenger  (over  1,000  pounds)'.  flv« 
mlieB— Albert  C.  Boatwicb,  New  York,  won;  DeWolfe  Blabop, 
Newport,  eecood.    Time,  7  tn.  43i  s. 

GuBollne  \'«hiclee,  two  pau&engors  (weight  lese  than  1 .000 
pound*),  flf-e  mll«e— C,  J,  Field  (D^Dloo-Huuloii),  New  York, 
won;  F.  T.  Craven,  New  York,  aecond;  J.  Lauvague.  New 
York,  third.    Time,  11m.  431  a. 

Steam  Vehicles,  two  posaeugerS,  five  miles — W,  J,  Stewart, 
Newark,  won;  W.  L.  Hibburd,  New  Yurk,  aocond;  J.  Huston, 
New  York,  tbird.    Time.  11m.  48s. 

ChampionsLIp,  open  to  prise  winnerB  In  four  other  events,  10 
mILea— Albert  C.  BoStwIck,  New  York,  won;  DeWolfe  Blsbop, 
Newport,  second;  A,  L,  Klker,  Elizabeth,  third.  Time,  ISm. 
01  a. 

The  obstacle  race  was  won  by  DeWolfv  Bishop,  notwith- 
standing tbe  weight  of  his  machine. 


CHFCAQO  AUTOnOBILE  CLUB'S  FORTH  COMING 
SHOW, 

The  Chicago  Autumoblte  Club  autborizes  tbe  announcement 
that  some  time  In  May  or  June  next  It  will  hold  an  autumo- 
btle  exblbttlon  and  race  miret  in  Chicago,  the  details  of  which 
are  yet  to  be  arranged.  In  making  the  announcement  ot  this 
early  day,  tbe  club  wishes  to  give  tn  manufacturers  ample  time 
lor  prtpnrntlon,  particularly  for  the  couatruction  ul  racing 
reliicte&tthe  lack  of  whEct  In  this  country  has  seriously  crippled 
raclag  events  organized  up  to  tbla  time. 


THE  AUTOnOBILE  NOT  A    NUISANCE. 

An  Interesting  suit  to  automoblUsta  was  tHed  at  Backen- 
sack,  N.  J.,  last  Tliuraday.  John  L.  Guy  re,  of  Walwick,  saed 
Dr.  William  L.  Vroom,  of  Ridgewood,  fordanuigva  for  the  loss 
of  hts  wife,  who  was  thrown  from  her  buggy  at  Midland  Park 
iQHt  Junuary,  and  died  from  tbe  effects  of  her  Injuries  In 
August.  WEtnesaes  testified  that  Dr.  Vraom's  automobile, 
t>eSug  beyond  his  control,  backed  Into,  or  very  nearly  Into,  the 
horse  driven  by  .Mrs.  Guyre,  causing  tbe  animal  to  run  away 
and  throw  her  out.  Dr.  Vroom's  testimony  was  that  ttie 
horse  was  frightened  and  turned  when  27.5  feet  away  from  the 
Hutom-jbile,  which  he  stopped  upon  seeing  that  the  animal 
was  afraid.  He  sold  that  be  had  the  machine  under  perfect 
control  and  gave  an  exhibition  lu  front  o!  the  court  house  to 
show  tbe  court  and  Jury  bis  ability  to  handle  It.  In  tastntct^ 
log  the  jury,  the  jUBlSce  said: 

"  Tbe  first  question  to  which  you  come  for  the  purpose  of 
deciding  the  defendant's  ivsponslblLlty  Is  whether  this  machine 
was  a  nuleanee.  You  have  seen  bow  tt  was  operated.  You 
have  beard  the  wttne^B  describe  the  mode  of  operation,  and 
the  question  rests  with  your  sound  Judgment  as  to  whether 
tbe  machine,  driving  along  tbe  euuntry  roads;  without  a  horse 
In  front  And  discharging  steam  behind,  Is  likely  to  frighten  a 
boreeon  tbe  highway,  and  thus  endanger  the  road  as  to  con- 
stitutethe  machine  a  nuisance.  It  Is  agreed  that  It  is  an 
ImproTed  method  of  loromutlon,  but  It  does  nut  follow  frotii 
that  that  It  let'<  be  tolerated.  The  right  to  drive  boree*  alonR 
tbebl^bway  Uan  eetnblished  right,  a  common  right,  and  It  a 
modern  method  of  loconnitlon  ie  used  of  such  a  nature  that  it 
eomtnonl.v  hringri  discomfort  and  danger  to  those  e:xerei«l£ig 
Ihectminiciii  rlKbt.  the  established  right  of  travel  on  the  high- 
way, then  It  )B  /i  utilsiincL-  mid  cannot  be  tolerated.  If  It  occa* 
elonally  or  exceplltmnllyfrigbtene  bor«eH  that  would  not  make 
It  a  nulnanec  In  order  to  make  It  a  uulennce  Its  cutnmoa  effect 
must  BiibBtniitlallv  Interfere  with  the  people  who  drive  ho rsH 
ainne  the  hlshway," 

Afttfr  bi'ins  "ut  a  few  mlnutew  <h,«  Jury  returned  for  further 
InsiructionB  on  one  point,  at  the  same  time  fuformlng  the 
Court  that  It  had  agreed  that  tbe  automobile  was  not  a 
nulaanre. 


September  SO,  1900 


THE     HORSELESS     AGE 


It 


THE    INTER-OCEAN    TOURNAHENT. 

Bv  E.  C.  Oliver,  M.E. 

The  First  iDternatlonal  Automobile  EililbJtIon  and  Tourna- 
ment At  ChleaKo,  under  the  Bueptcea  of  the  Tnter-OcL-an,  ■closed 
TaeBtla-y,  Septemhw  25,  It  1>bSii(J  contiTiiiei]  two  duys  ia  order 
to  make  time  Tor  races  (Jelaye<l  on  account  oi  btul  weather. 

TlieextaibLtion  tnay  bu  considered  a  BUCL'e^e  from  the  StHnd- 
polnt  oI  the  biiildnTS,  an  the'j'rtiJOrt  manyBfttieh  ot  the  groiindit. 
Howerer,  v?ry  little  wps  shown  whli;li  wna  new  lu  principle, 
onljr  the  familiar  t;pefl  being  eKhSbited.  The  atteadauce  waa 
rattier  llgbt, 

Th«  principle  exhlbltore  were  as  (nllowm : 

TL*  Woods  Motor  Veljicle  Compatiy  (electric),  about  twenty 
Tehkles  of  vHrloua  typen.  Including  road  wagona,  tJellverj  and 
mall  wacfDDM,  backs,  cabs,  etc- 

Tliit  Mobile  Company  of  America  (Htenm),  12  vehlcIeB  of  Ibe 
ninabaut  type. 

The  Chicago  Motor  Vehicle  4V>inpnny  (gQaoUne),  several 
vehlelee  wltt  InterchanEPKble  bodlea. 

Tbe  Amerlcnn  WIcycle  Company,  seiTerul  typea  of  Wav^rly 
electric  -veblcleri,  a  Eambter  gnsoilne  cttrrlagc  and  tricycles^ 


Tbi^  Elowltt  Llndfltrom  {electric),  Ave  moebinefl,  Includlntf 
fiUinlbuB,  Stanhope  and  runabout  types. 

The  LocomohLle  fompany  ot  America  (iteam  >,  seveTftl  twt> 
and  tour  patim-'Uner  macblni^s. 

The  St.  LouIb  Motor  Carrini^e  Company  (ioeoline),  two  road 
carriages. 

The  Ohio  Automobile  Company  fgaaollne),  two  carriiigeB— 
oneantandurd  road  machine  and  one  a  Special  hlgh-apeed  road 
ttiachme. 

The  Milwaukee  Automobile  Company,  two  Bteani  mnnbouta 
aad  a  standard  runnlDg  gear. 

The  I)e  Diou-Bout(ju  Company  (^a»olltieJ,  u  "MotoretCe" 
aod  tricycle. 

Olds  Motor  Works,  electric  Btandbope. 

Eastman  Automobile  Conipany*  eeveral  preuwd  Btcfl  hoales- 

The  exhibitors  of  Biiiidrita  were:  Sprine-flelil  Tire  (.'ompoDy. 
Drilted  ijtalcs  Hall  Uearln;{  Cumpauy.  WellH  folding  bn^^jfy  top, 
Lemp  steering  check,  Apple  g&B  engine  loiter,  Uello^^-Upton 
etorage  batteries.  MotBtuger  auto  eparker  and  Uuffalo  Gas 
Engine  Company. 

The  r*u-in>E  laterertC  wbh  centereil  in  the  fast  mat-bine  cif  A3ex- 
oniler  WInton  and  the  trk-yclee  ridden  by  Champion  and  SklH- 


Bamuleb  Q/lboukx  BTJkKnoPE  or  tfk  Amesic^ak  Bictclb  Co. 


Tas  LocohobUjB  Racbb. 


Taa  WiNTOH  Baceb. 


tier.    Probably  the   most  IntereBting  rnte  took  place  Tuemlay        16:02  2-5,  the  pair  keeping  doee  together  throughout  the  race 
between  WInton  nnd  Hklnner,  [nr  10  miles,  won   l).y  Wluton   in       and  chaOBlug  lead  eeveral  tlmce.     The  lpntP«t  tfme  [f>r  one  mile 


ExumrTioN  or  Fuweh  ComtroiL  bit  tae  CnioioD  Motob  V£iiici.e  Co, 


_^ 


CLilfllllia    TO    THE   SS    PES   CBHT    O&AJDJE. 


WBfl  1:08,  T.  E.  Griffin,  lu  a  lucntnnbtle  ractng  macbtQC^  la  re- 
corded  to  hav^made  a  mile  tn  1;Q0,  allt]ougll  m any  of  the  ex- 
perts "who  timed  LIB  machine  U^ny  tbis. 

Some  clever  buniJIIng  WHB  ahown  by  "Jack"  Witirtb  with  a 
CblcaRO  gaaollne  ddivery  whkoh,  a  lorffu  rrumework 
was  built  In  trtmt  or  the  grnudstiiiid  after  tiie  niaTinor  of  a 
iiee-Bawj  ii|i  whlcli  the  ruftchSne  wae  driven  and  worked  buck 
and  lorth  ticrosB  the  coQtt-r  tauHliig  the  Irame  tu  rock; 
Willie  Oft  the  framework  a  box  waa  placed  lii  the  track  of  tha 
whwi  and  the  BiBcbine  carried  over  It  with  Huth  control  that 
an  e>g^  plaL-etl  on  the  opposite  sldu  of  the  box  was  cracked  Imt 
uot  crushed.     The  machlihe  waa  alHo  {Jrlveti  iip  a  grade  of  S0°. 

MechaDicnlly,  there  was  little  ahown  that  wuh  new.  The 
Ilatnblercarria»<^ewQa  noteworthy  In  dlKi'rlnK  rndluilly  from 
the  other  tnaclilnes.  In  thid  carrlaKe  was.  a  atarttng  device 
up«ratM)  rrotn  the  aeat.  It  conaleted  of  h  ratchet  wlieel  on  the 
cam-ahaft  o!  tbe  engine,  wlilct  was  enjfa(<ed  and  turned  by  a 
pawl  on  a  hand  lever,  the  ui  ovement  nt  the  h  and  I  a  pulling  the 
IcTPr  forward  engaging  the  pawl,  which  la  at  other  limea  lield 
out  of  contact  by  ft  apring.  The  motor.  InHtead  vt  IieluR 
under  the  leat  or  belilnd  the  operator,  la  placed  In  front  of 
the  carriage,  dlstrihullng  the  load  moro  uearly  equal  and  la 
at  all  times  accessible  by  rnlaing  a  cover.  The  tube«  for  cool- 
ing the  jacket  water  are  placeil  In  front  as,  In  French  ma^Jhlnew, 
and  are  auppiemented  with  radialtiig  fliiB  of  thin  bruoH. 

The  carburetter,  or  vaporizer,  uHed  an  thie  machine  1b  shown 
la  the  accnmpanyjng  sketch.  Il  conefata  of  a  circular  braos 
chamber  Id  which  Is  a  wire-ganxe  dli$k  rotnterl  by  ^atla^  to 
the  cam  abaft  of  (be  engine:  the  lower  part  "I  thla  diak  Is  Im- 


mer«ed  Ln  gasoline  and  on  revoWIng  {Carries  a  thiu  film  acroaa 
the  air  Inlet;  the  mixture  la  adjnated  by  changtng  the  ^se  of 
this  Inlot. 

In  the  Packard  carriage  has  been  eliminated  cnony  of  the 
faultH  generally  accompauying  the  gaanllne  machine.      It  la 


Tbb  Lawaoh  Motor  Woeku 


1 


EsD   View   of  Tehtivg    ApfaBjSTCb. 


aour 


fio.  a. 


Td  tbe  IrameB  or  ruDDlng  ^Ara  were  a  Tew  having  hnritoatol 
Klnsr  holtft,  to  allow  tli6  carfia^^  to  adapt  Itnelf  to  varying' 
road  flnr(nc'i'&,  but  by  fmr  the  greater  raajorlty  (l^jiurniiMl  cih  the 
Pl^rlng  nf  Mie  tracne  or  the  action  of  the  eptiUK>*  'of  O'linHtmerit. 

Tb(j  arranifenient  uwd  by  tbe  Woods  Motor  Vehicle  Co.  Is 
aliown  In  Bketcb  No.  2. 

The  appllpiitlori  or  Hti»»m  t<]  frtrrinj^i'fl  nffi'nxl  nn  clioke  what- 
ever; the  Hevenil  coiiiiJiinlen  building  estfiiiii  mficlilnwi  liiivc  the 
same  deeiK"  tlirniiffliout,  iHflerluK  only  in  Hli|;;ht  detuilu.  The 
vertU-al  marine  t^Klne  lti  uiwtl  nod  w  fl\-o-t«i*e  shell  boiler. 

The  utility  teste  were  made  with  ii  ninchlne  of  tlie  (general 
deslKo  "howu  in  The  Horhklew  Ahr  of  April  S8,  1900,  and 
tn«v  hft  clearly  wuiltii-iitnocl  bj  relerent'e  to  th*  cuU  Hhown 
herewltli:  the  carrla^  In  seen  with  the  tlrivinK'  wliwl')  re«tinK 
on  two  MupiiortlnK  pulleys;  the  mnchiae  la  aecureil  by  wire 
ropett  to  a  eerlen  of  UnkM  which  transmit  the  pull  or  tractive 
effort  to  a.  st-Ale  platform:  rricttan  in  mldittcm  to  the  trlrtlnii  of 
the  siipp-irtlTitr  Bliftft  umy  Iw  nt»l>l't"'l  by  a  brake  att"pheil  to 
tbe  pulley  In  fnint  of  the  machine.  The  apparatus  (e  also 
arTBiiK'*'!!  to  be  run  by  fto  electrir  motor,  which  flitowa  the 
friction  losses  to  be  obtftlne*!  running  the  carrlujff  Ircra  the 
motor.  The  ae>paratufl  was  so  heavily  ftDil  ■crudely  coTjHtruetwt 
tbat  It  would  seem  dnnbtful  II  renuUii  ohtoimx!  taerefrxpm 
would  t»e  exact  or  fnTOparable. 

These  te«t^  \v<>n'  made  on  a  Milwaukee  steam  autcimnblle,  a 
Hewltt-Llti(1*)trom  electric  delivery  wai^on,  ftod  a  Rambler 
fpadoline  carrlHge. 

ADDITIONAL  3HOW    N0TE5. 

APPLE  AUTOMATIC  IfiMTPH. 
Tb[«  machine,  the  latest  product  of  the  Daytoa  Klectrtcal 
Mlp.  Co.,    Gdiiflwi   miiiih  fnvorable  comment.     It  welKhs  20 

fioundft  [with  Bpark  coil  in  bni«  .10  poundjsl.  \»  .T/ai"^jXlOH 
nchea  In  alzt,  haw  n  cpntrifut-al  governor,  ani  is  water  and  dirt 
proof,  Jt  Ih  a  croKH  between  the  ntaffncto  and  dynimo,  having 
periuanvnt  niaf?nct  pnlf  plwee,  whleh  are  kept  up  tu  theanme 
Btreii^tb  bv  tbe  f)?lil  coIIb  while  the  riynamn  Is  running,  giving 
the  one  ndVaTitagtol  a  matrntito  In  that  It.  picks  op  Ita  load 
quickly  and  yet  doitiK  away  with  the  magneto's  weakedt 
point,  the  m&4?net8  djrtng. 


■fci 
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HNATCHED  TICTURY  FROU  DEFISAT. 

The  racing  events  were,  im  a  nile,  not  clfieelj  contested  on 
account  of  the  liick  uf  raciuK  oiachioes  In  the  Unlt^ed  Statee  at 
the  tirettent  tirae.  The  motor  tricycle  races  B«eme<l  moBt  Inter- 
^tlntf  to  the  BpectatorH  on  nccouat  of  the  mistalncrl  6]>Pr<l  iif 
the  machine  auU  the  ftblP  marmor  iu  whlcli  tliey  were  hflndled 
by  their  rEdyra.  Out  ot  Hit  muHt  exciting  eveate  was  the  30 
mile  rate  for  motor  tricyrleu  cm  Saturday,  fu  which  Champion, 
rldiuif  anafichlaeattpd  wlthtwo  ABt€?r  motors,  BDatchMl  victory 
from  dert-at,  when  SkEnuer,  after  ri'elinjf  off  over  40  milea  'witil 
that  rpffularlty  or  action  which  haw  made  the  De  Dion  niotors 
fanuMiH  ainixijt:  the  air-cooled  typpB,  and  lendiDg  the  French- 
man by  half  a' mile,  woe  unfortunately  put  out  ft  the  rue*  hy 
tlie  eeltinj?  ol  liu^  inlet  vulve  of  falB  motor,  due,  as  waa  said,  to 
curhnuizatiou,  owiug  to  tbe  excesBlre  amount  of  eannUuu  be 
was  feeding  into  thfl  uinchbi&-  Kklnibfir  used  one  of  the  lar^e- 
Hiaed  cyliniJerWt  dei'eloping  about  3'^  horee  power,  while  Cham- 
plon'B  iwo^^yllndere  are  rated  at  alx  horw  power.  Wrtdg<?wa.y, 
the  third  entry  in  tiifne  races,  had  a  2Vi  hora;  power  motor, 
and  CQUBrtitieEitiy  was  hopelefleiy  handli;flpped+  The  Aater 
motor  Kavc  frecjuent  lrou!»le  Ju  each  event,  ehowiuff  well  at 
the  B:tart,  bat  alowlni;  down  after  a  few  miles,  and  thereafter 
Intermittently  regaining  its  normat  epeed  otilj  to  fall  back 

HfiW  BT.  LOUIB  MonKL, 

The  St.  I^iiiSa  Motor  Carriage  Co.  showed  two  carriages  of 
their  latest  deeigD.  oae  of  which  bad  been  run  cveriand  from 
Sit.  Louis  to  the  grouuda  without  aerluue  delay  or  mishap  of 
any  kind. 

The  eiiginoand  gearing  are  self-contained  andean  bepemored 
from  thf  carrfiiEi^  hy  tin:  looMt'iitn^  of  fimr  IkiUh.  One  rrlctlon 
cluti'li  uijeratee  ttie  gears,  whitrb  van  Jn  oil  in  ttie  base  of  the 
engine.  Luhrlcatkin  iH  (•ffected  by  m^and  ol  two  oil  cupii,  tbs 
phOHuhOT  brouzQ  beartags  being  provided  with  ring  uliere, 
which  it  iB  neccBBBry  to  Rupply  with  oil  only  once  a  week. 

The  water  tank^.  pBHt'Itwl  in  thp  aides  til  tlie  bfidy,  are  furo- 
Islted  with  coollag  has  to  assist  in  tbe  radiatloo  ol  the  heat, 
and  tite  steering  gear  is  fully  cumpeneated  fur  strains  Id  all 
directiouB. 

Thi^  motor,  of  0  h.  p.,  has  but  one  cylinder  and  le  mounted 
on  ao  angle  iron  frame.  A.9  all  the  bearingn  are  in  one  L-auting 
they  cannot  Ret  out  of  line,  and  one  aertiJUH  cauae  of  deraoge- 
ment  from  Tlbratli>u  is  avoided. 

The  rear  asie  is  of  iiethlehem  Nickel  ftteel,  which  the  St.  Louia 
Company  reports  la  the  only  material  they  have  found  that  will 
Btand  thestraina, 

Other  details  that  may  be  mentioned  are  cotter-pinned  bolts, 
Baldwin  drlTCf^haitie,  the  Auto  spnrker  for  Ignltiriti:  the  i-liar^e, 
(whicli  has  proved  a  nmst  sat  lufactory  device,  having  been  used 
In  the  run  from  Kt.  LouIh  wltlioiit  hattTieseven  for  Btartiug 


the  motor),  and  a  powerful  toggle  loint  brake  that  will  «llp 
the  wheels. 

Tim  weLglit  of  the  machine  le  1,300  poonda,  and  a  practical 
test  uf  Its  nlll-climblng  cajmcUy  was  made  on  the  grounds 
wbea  It  aecemleil  to  the  36;^^;,'  mark. 

The  8t,  Louis  Motor  Carriage  Co,  wish  to  state  that  they 
are  not  connected  with  any  other  motor  concern  Id  St,  LoolB 
and  tliattiiey  do  not  make  any  parts,  but  conOne  tbemaelvet 
to  the  production  of  complete  cariiaKeA, 

On  Saturday  Alexaader  Wlntob  made  a  50-mllfl  run  agalnBt 
time  In  1  h.  17  m.  50  a. 

JSkionerwon  the  hour  record  for  tbe  De  Dion,  making  40 
miles  1,12  yarrls.  The  .''iO-mile  record  went  to  Champion,  time 
1  hr.  15  m.  GSs. 


AIR-COOLED  MOTOR  PHILOSOPHV, 


Editor  IlORSELESS  Age: 


New  TottK,  Sept.  18. 


In  ariBwer  to  *^*Hubecr]h«r"  as  to  the  maLXlmum  allowable 
dtmeneloaa  of  atr  coaled  engines,  I  would  say  that  It  ia  more  a 
i£iatt«r  of  geography  and  seaeuns  than  anything  else.  Tbe 
nnstEttinimer  haj)  [teiPti  a  bard  one  on  air-corilei!  motors  aronnd 
New  York.  The  tendency  to  overheat  and  stop  eveiy  few 
miles  Is  not  conilucive  to  ease  of  mind,  or  morality  of  B[>e«cb, 
and  next  sammer  I  will  have  a  water-cooled  engine  If  It  Is  only 
a  l-!nch  x  2-Inch.  Someof  the  lateat  French  2^4-b. p. air-cooled 
motors,  with  the  tbermu meter  at  US  degrees,  are  not  a  flt  sum- 
mer companion  for  mEnl^ters  ol  the  Gospel  or  others  bavlug  a 
due  regard  for  their  future  life. 

This  summer  the  Kni^llsh  (lapers  Iiave  been  full  of  artictee  on 
'^  Why  doee  a  motor  stop  when  It  heata?"  showing  that  we  ar9 
not  the  only  suflere™.  Various  theories,  backed  up  by  mncb 
argument,  nave  been  advanced,  but  the  oDe  whicb  a8crll>ee  tbe 
trouble  to  the  high  rarefaction^  and  consequent  emallneaBol 
the  Incoming  chufKe,  I  tK'Iieve  to  be  tbe  true  one.  However, 
many  of  your  rf<adera  would,  I  know,  be  pleased  to  have  Che 
experteiice  of  others  on  thin  siibject.  E.  T.  B. 


NkW   illlDEt,   UP   THiv  HT,   LOCItl   COMPANV. 


ARC  CIRCUIT  CHARQINQ  APPARATUS. 

FOBTT  WAV?*E,  IWPLUfA. 
Editor  HoUliG:LEes  Aok: 

Being  a  subscriber  to  your  valuable  paper,  I  read  with  con- 
siderable Interest  your  leading  article  on  the  subject  of  ehar^- 
itiK  storace  batteries'  frtim  arc  circuits,  and  the  nitendant  dim- 
fisity  In  properly  cnntrolilng  the  aw  itching  arrftn  cements. 
Being  (connected  with  one  of  the  large  electrical  mnuulacturlng 
comtmnlt^s  nf  the  country,  and  havina  repeatedly  uaed  a  device 
that  has  bt^u  nianulactured  by  us  for  years,  fur  this  very  par- 

fioHe,  I  beg  to  call  your  nttention  to  the  inclosed  circulHrs  and 
due-prlnrs  illustrating  unnie,  This  device  Is  ubiw.Unely  snle, 
i^ulck  and  rtrllable  In  action,  and  !e  aotd  at  a  prk-t'  within  the 
reach  ol  all.  It  is  Qre  and  water-proof^  and  nieeta  all  tbe 
reiptirements  of  the  Hoard  of  Fire  TTnderwrltera  In  every 
particular. 

I  would  helurtberpleased  toarran^cetobaveoneof  three  cut- 
outa  cent  to  you  (ortrlatand  Investigation,  If  you  would  care  to 
have  one  forthis  purpose.  We  have  lately  made  ImprovemeitU 
In  eeverai  of  tbe  details  Of  tbla  cut-our,  makinR  it  absolutely 
up-to-date  In  every  particular,  I  am  satistled  that  numbers  of 
your  corrcHpondentH,  if  nwure  of  the  existence  of  this  devlcSi 
would  be  able  to  install  a  aafe  and  re»d,v  mesus  t\f  charging 
their  l^atterles  from  local  arc  clrcultfi,  whlc'h,  after  all,  is  really 
better  and  more  avaUabielD  101  caeee  than  any  other  form  of 
charging.  K.  H.  Bakxea. 

[^(r.  BarneR  sends  us  blue-prints  nnd  cuLs  Illustrating  a 
double  break  arc  cut-out*  In  which  the  hou#e  terminals  are 
entirely  disconnected  from  tbe  line  when  the  apparataH,  eerved 
by  the  cut-out.  Is  out  of  circuit.  The  moveable  switch  blaopi 
apparently  muke  contact  with  the  tiOUKtermltiale  before  leav- 
ing the  ahorC-circnitlnK  contact,  and  the  batteries  wontd, 
therefore,  be  momentarily  sh<»rt-circuited,  as  eipialm-d  la  our 
ptlltnrlaL  l^'rnm  the  iltustratloQ.  we  would  Judge  tbe  appa- 
ratus well  adB])ted  to  the  purpose  of  cborglng  batteries  from 
are  clrcnlts. — En.]  ^ 


Bep(«iiibi>r  SS,  ISOO 
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L0UJ3  P.  nOOERS*  GASOLINE  CARRIAGE. 

Lbola  P.  Mooera,  ot  New  Baven,  Conn.»  has  ilenlirned  a  light 
gaeollne  vehicle,  ot  wblch  aome  drawloy;s  and  detalte  ar«  here- 
with given. 

Tlie  geocral  Btyle  of  Mr.  Moners'  vehlclelB  that  of  a  ranabDut^ 
It  has  32-ioch  tvire  wbeele  with  S'/rlDt^h  pueamatEt  llres. 
The  wheel  bnee  Ib  5  feet,  and  tbn  track  4  feet  6  Incbee.  The 
frame  of  the  currlage  Ib  of  steel  tublo^^ 

The  vehicle  Is  propelled  by  a  elngte  cylinder,  double  piston. 
gBHoUne  engine,  of  4ir^laeb  bure  aodi  (i-lDch  gtFOke,  wbEch 
deTclopa  4  h.  p*  at  a  epeed  of  700  revolutlcma  permluute.  It  Ib 
clalm'Sd  that  the  eiiKl«e  wlH  eaelly  run  up  to  1,200  rerolutlons 
p«r  mlnnte,  an  tlie  stroke  of  each  platon  Is  only  3  Inches,  and 
the  plBton  Bpeed  at  tbta  Dumber  i>f  revolutlouH  Is,  therelore,  not 
eiceealve.  The  engine  lB«ald  to  run  even  Bteadler  at  this  thftu 
at  the  ordinary  speed.  The  ignition  Ib  electric,  and  ol  the  Jump- 
epark  type,  uud  the  terminal  p]  ug  projects  Into  the  cambuatlon 
cbaiuber  %  Inch,  which  keepsthe  porcelalnclean,  as  the  pasBage 
of  the  iDcomlog  charge  preventBi  the  accumulation  o(  dirt  on  It. 
The  cylluder  is  provided  with  two  oil  cupa,  one  for  eacb  piston. 


LociB  F.   Maasvg'   OABOLUiK  CUkkuok. 

The  total  weight  of  the  carriage  iBTTOpounds.  Thecapaclty 
Ot  the  gaaolloe  tank  Ib  Sve  ^alloiia,  and  that  of  the  water  tank 
iU  gallons.  The  water  Ib  circulated  by  meane  of  a  centrilugal 
pump,  which  ladrlveufrom  the  ily  wheel  by  friction.  The  irictlon 
wheel  ol  the  pump  Is  held  against  the  fly  whc«l  by  meaoe  of  a 
epriug,  and  In  thlB  way  the  use  of  a  belt  Ib  done  away  wUh, 
thue  avoiding  the  conatant  bother  ol  having  to  take  up  the 
belt. 

The  power  fs  transmitted  by  spur  gears  from  the  englneihalt 
to  a  couoterehart  carrying  the  frli^tton  cbitches.  Two  forward 
Bpeeda  and  one  reverse  are  provided.  From  the  counterBhaft 
the  power  Ib  transmitted  to  the  driving  axle  by  nieaue  of  a 
chain.  The  ratlosof  reduction  from  engine  bhatt  todrEvingKile 
for  the  two  forward  Bpeeda  are  4  and  I'J  reapecttvely.  Inter- 
mediate epeeds  may  beobtalned  by  ?arylngthetliueof  IgolUoa. 

The  steering  Is  effected  by  knuckle  Joint  plvotefl  front  axlee. 

The  three  friction  clutchea  are  operated  by  nieanH  of  a  rod 
ftaflfling  tbrtiDgh  the  hollow  countershaft.  Tbeconatructlon  of 
the  friction  clutcltee  Ea  shown  on  page  18.  A  spur  gear  wheel  of 
cast  eteel  la  provided  with  a  brass  sleeve,  and  runs  looee  upon 
theahaft.  This  wheel  |a  east  with  a  druua  oa  Its  web,  the  outer 
surface  of  which  forms  one  of  the  trlctEon  surfaces.  The  oth«r 
member  of  the  (ricl  Ion  rl  utch  Is  also  of  cast  steel ,  and  Ih  keyed 
to  theahaft.  This  meml>eralBO  forms  a  drum,  wblcb  It)  finished 
OQ  tbe  Inelde,  and  has  an  Internal  diameter  about  %  Inch 
larger  thatl  the  external  diameter  or  the  drutd,  east  integral 
with  the  gearwheel.   Between  these  two  niemberaof  tbe  friction 


iV^il 
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dutch  there^  Is  a  spilt  cast-iron  ring  or  spring  B,  with  a  bore  ^ 
Inch  larger  tban  tbe  diameter  of  tbe  Inner  drum.  Que  end  of 
this  split  ring  Is  held  to  the  fast  member  of  the  clutch  by  means 
of  an  anchor  fcrew  C.  To  the  other  end  ot  the  ca^t-lroD  spring 
Is  rlvited  a  bunler  A,  with  which  engages  the  arm  E  of  tbe 
clutch  lever,  which  la  pivoted  ou  the  stud  D.  At  tbe  end  of  Its 
other  arm  thin  lever  carries  an  adjustable  screw,  which  passes 
through  the  hub  of  the  fast  clutch  member  Into  tbe  Interior  of 
tbe  hollow  »haft.  As  the  spriEg  B  has  a  larKer  bore  than  the 
diameter  ot  the  inner  drum.  It  is  evident  that,  If  there  Is  no 


force  acting  ou  the  eprlng.  tending  to  cOQLpress  It,  the  spring 
and  the  gear  wheel  wUI  be  independent  of  each  other.  But  If 
the  adJuRthiK  screw  la  forrcd  out  by  the  operating  rod  luBlde 
the  Iiolluw  Bhart,  the  cliitcd  lever  wUl  compresfl  tli+^  spring  and 
will  ranke  It^rlp  the  steel  drum,  and  as  the  spring  la  held  to 
the  fast  member  q[  the  clutch  by  the  anchor  acrew  C,  this  Will 
make  the  gear  rigid  on  the  Hhaft. 

The  cycle  mounted  police,  which  were  stationed  In  the 
tboronghlareft  ol  Paris  fn-Quented  by  nutomobllpB,  shortly 
after  till.'  aceldcnt  of  (Yolx  de  NofllI!e&t  have  het>n  n  tliurij  In  the 
eye«  of  Bcorthintf  rhiiutTfurv  pver  filtu-P.  'I'Ih*  ialtor  rLfi^ntlv 
complained  that  tbes*'  polk-cnien  would  ride  nround  flftpr  dark 
at  reclileBH  HfH'ed  nud  without  a  lantern  on  their  machines. 
"A  group  of  cycle  pnHremen"  has  eeen  fit  to  reply  to  these 
cbarKcs  by  a  Ir'tter  In  J>  Matin,  iu  which  It  Is  dpfalnfd  thnt 
11  they  *'iirrfed  lanterns  it  would  be  muts  dllbeult  for  them  to 
sucL-esHfuily  pur«uet:be  hold^upmau  making  a  nocturnal  attack 
upon  the  peaceful  citlxen,  etc. 
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MENTION 


The  Mao'fAa<]  Aulooiohile  Oo.  has  taken  a  factorj  on  Main 

■  St..  We&temport,  Md. 
Tbe  WoDd'ti  Motor  Vehicle  Ca,  wlU  bold  ICa  anDoal  meetluK 
In  Jersey  City  on  October  IT. 

Brown.  ThoDifton  &  Co.,  Hartford,  Cann,,  have  secured,  tbe 
ageacj  fur  the  lo>c*i>moblle  lu  that  county. 

^P      Homer  F.  LlTermore,  S5   Pearl  street,  Rcatoo,  Maea.,  hfis 
^"  begun  the  luanuracture  or  cast  uteel  auloinohllo  parta. 

W.  W.  Wheeler,  Merldeo,  Conn,,  fi   hullrUa^   n   atcam  motor 
^m  Yeblcle  engine  at  tbe  ebopB  d[  tbe  Merldea  Machine  Tool  Co. 

The   Hiker   Mntor   Vehlcto  Co.,  KIlRabeth.  \.  J.,  are  nald  to 
have  iaUl  off  179  l3nnd9  peudLng  chao^c^H  In  tbe  grear  thej  have 
^K  been  uitn^. 

^^  Tbe  American  Bridge  Co. announce  that  Mr.  Lieeirig'  has  been 
appointed  general  Wettern  repreaentatWe  of  tbe  company  with 
headqciarters  at  Cblcaj^o,  111. 


» 


Tbe  new  two-HCRteri  carriage  of  the  Haynea-Appereoii  Co., 
Kokomo.  Ind.,  la  remRrkable  for  abBencd  ct  vlbrattOD^  odor 
and  DoEae,  atjd  eaw  of  etartlDg, 


Aa^BtUB  Hnltiman,  who  waa  aent  abroad  to  Invastiifate 
wlf-prnpelled  Are  apparatus  at  tbe  Paria  Expualtlon,  ]a 
expecte<l   borne  early  In  October. 

The  BUtocarettee,  which  were  put  In  aervlco  at  WaBblngtoh, 
D.  C,  were  (llocontluued  temporarily  loat  week^  as  changm 
were  found  Deceeaary  In  tbe  motor  equipment. 

F.  F.  Uow,  St.  John,  N.  B.,  b&a  lUVeUted  a  l(ero8«ne  burner 
tor  AUtotjioblln,  and  a  vehicle  to  test  Ita  merila  la  tieloj;  built 
at  the  Edgecombe  carriage  factory  In  tbat  place. 

The  Intematloaai  Power  Co.  again  announce  tbat  they  will 
tie^ln  tbe  nianufncttire  of  "auto  truclia"  at  Lbeir  Provhlence 
workfl.  Electricity  and  hot  water  are  to  be  the  motive  powers 
this  tlote. 

The  Scott  A.  Cooper  Mfg.  Co.,  St.  Louie,  Mo.,  baa  been  Jncor- 
porateU  with  f 20,000  capital  to  manuEacture  automobiles. 
The  Incorporatora  are  T.  K.  Cooper.  A.  1>.  Scott  and:  F,  H, 
Cooper,  all  of  8t,  Lonla, 

The  Bowker  AutOEQoblle  &  Machine  Co.,  Portland,  Me.,  has 
been  orj^anlx^d  with  ¥10, nOfJ  capital  to  nnuuuracture  nutomo- 
bllea.  Harry  O..  8lerper,  Natick,  MaBa.,la  president  and  Eugene 
W-  Hunt  of  Portland,  Me.,  tr^aeurcr. 

A  syndicate  ot  capitaliRts  is  euideavorin};  to  Hecure  a  tran- 
ehl«ie  for  an  automobile  atane  line  to  run  throuich  thel^at^nd 
pork  ttyatem  ot Cleveland.  O.  They  a^froe  not  to  cbarge  more 
than  ten  cents  lor  tbe  entire  trip  and  want  a  twenty-Hve^year 
traQcblse. 

"  Harvey'a"  the  well  known  tailors,  6  Jackson  Boulevard, 
Chlcai^o,  111.,  Are  laklnK  up  automobile  outdttlnj;.  They 
furRlah  leathpf  ctautft'ur'e  buUh,  jackets,  trowBorj*,  caps  and 
gogiflro  complete  In  any  color  found  In  kid  kIov(«  at  frifl.DO 
tbe  uutdt. 


Tbe  Thornycroft  Rteani  Waxon  Co.  of  America  has  boen 
Incorporated  under  New  Jersey  Ihws  with  acapltal  or  (100,000 
to  manufacture  steam  vflilch*  at  PaterBon,  N,  J.  The  Incor- 
poratiini  are  John  (Matt,  Robert  R.  Tburpe,  John  S.  Cooke, 
Freilerlck  W.  Cooke  and  Chas,  D.  Cooke. 

The  rievelnnd  Automobile  &  Supply  Co.  hflB  been  Incorpo- 
rated with  a  rapltal  of  (3^,000,  by  George  Colllater,  president; 
Walter  Crawforri,  vicc-preuideiit:  W.  \f.  Wright,  secretary, 
and  Wlltlani  P.  Sayle,  treasurer.  Quarters  have  been  secured 
at  14  6  PrnSpw^t  street,  Clerelasd,  O.  wbere  Btort^^e  and  repair 
facllitlea  will  be  provided. 

The  works  of  the  Siemens  A  Hatake  Electric  Company  of 
America,  located  at  Wrant.  near  Chlcajfo.  which  eotne  inuQtbB 
ago  were  acquired  by  the  G>*ncra]  Electric  Co.,  will  be  abut 
down.  The  aotamotille  department  of  theae  works.  In  which 
electric  motors  aud  contrr^llere.  Utr  autmunblles  were  manufac- 
tured. Will  be  trnniarerred  to  tbe  Fort  Wayne,  Indiana,  works 
of  tbe  a.  E.  Co. 

TheOhlo  Automobilfi  Co.,  ol  Warren,  O.,  has  l>wn  incorpo- 
rated under  West  Virginia  lanr  with  a  Capital  of  $100,000, 
with  the  privilege  of  Increasing  the  aame  to  1500,000.  Tbe 
stockholders  are  J.  W.  I'at^kard,  W.  D.  Packard,  James  P. 
tiilbert  and  W.  A.  Hatcher  of  Wnrren,  and  George  L.  Welaa  of 
Cleveland,  O.  Tbe  company  will  manufacture  the  Packard 
gasuHne  carriage. 

The  ateam  wngan  of  the  Paul  H.  White  Enf^lupering  Works 
of  Indianapolis,  wbich  wae  illustrated  and  described  In  our 
lasue  of  September  tfl.  was  dealjifned  by  Mr.  White,  lormer  chief 
enjflti€er  of  the  Indiana  Bicycle  Co.  It  U  stated  tbat  three 
years  were  spent  In  the  design  and  perfectluD  OT  this  wagon. 
It  Is  the  Intention  of  this  firm  to  build  to  aultpurchnBera'apecl- 
flcatlona,  trucks  and  drays  for  beer,  brick,  Ice,  coal,  flour  and 
feed;  also  omtilbueee  and  litage  coaclie«,  carrying  from  15  to 
2S  paaoeDgers,  with  baggage,  any  dealred  distance. 

William  Jlocbe,  of  43  Veaey  atreet,  New  York.  baB  recently 
turned  bis  attention  to  the  Improvement  of  gas  and  j^nsullne 
engine  Ignition  outfits, and  has  brougbtout  the  New  Btandard 
Dry  Battery,  wbich  la  claimed  to  have  proven  very  efflcient  as 
a  Hource  of  current  for  explosive  euglne  Igulters.  Mr,  iHocbe 
naea  tbe  jump  apark,  or  high  tenalon  method  of  IgultloUr  and 
both  terminals  of  the  ignition  plug  are  insulated,  to  mlnlmlie 
the  danger  Of  grou  nds,  and  consei^iient  leakage  of  current.  A 
very  high  economy  Id  the  coDSumptlon  of  current  Is  claimed, 
tbe  outfit  DOtFiqulHlDg  luoretbaQOa«-ha]f  of  one  ampere  when 
In  operation. 

The  New  York  Motor-Vehicle  Company  have  Just  flnishcil 
their  miHlel  public  passenger  i>innjbus,and  will  have  it  on  exht- 
blUonattbe  Automobile  Show  fn  the  restaurant  section  of 
Madlaon  Bquaro  Garden.  The  present  model  la  the  outcome  of 
a  conalderahle  amount  of  Study  and  Inveiillgation,  as  the  com- 
pany sent  their  englneere  to  Europe  to  carefully  look  Into  the 
merits  of  the  different  motoi^  at  all  of  the  great  tnannfactur- 
Ing  centers  with  the  result  that  they  have  adopter!  steam  as 
their  motive  power.  Their  model  omnibus  Is  made  to  seat  30 
paaewDgera,  and  dlllera  In  styU:  and  atie  from  anything  ao  far 
made  la  this  country. 

The  De  DioU'Bouton  Uotorette  Co.,  Brooklyn,  N.  T«,  send 
UB  word  tbat  they  are  Just  Id  receipt  of  word  from  England 
and  France  In  reganl  to  tbe  olTlclal  records  of  De  Dion  motora 
and  motorettee  or  voiturett^s  witn  De  Dion  mobn,  In  the 
l,0O0>nille  run  at  the  Paris  Exposition.  Gold  medalannd  first 
and  second  prises  were  awarded  them  In  nil  clnsse*,  and  for 
tricycles  and  quadricyoles  a  epeclal  award  was  given  for  their 
uoe  (or  military  purpoaea.  The  prlsieB  were  awarded,  as  stated^ 
to  motors  and  volturettcs  manurnctured  by  the  De  Dlun- 
Bonton  Co..  and  also  to  viiltucettes  mannfactured  by  other 
partlea  but  operated  by  De  Dion  luotors. 
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THE  BOUDEVILLE  IGNITION  AND  MOTOR  COOL- 
INO   SVSTEflS. 

Id  ttiiti  system  of  IgrUtlon  the  current  \t  generated  by  n  mag- 
neto machlue,  tbe  armature  of  wlilcb  Is  etatlouAry,  aod  tbe 
field  Or  penaaDeiit  maguc't  Ib  attached  to  tbo  dywbt-frl  of  the 
eoKlne.  The  inagnet  1b  lu  two  balTea  B,  and  Ib  plu>ced  Inside 
the  rlD)  o;  the  flywEieel  A.  Tbe  armature  coasiate  of  tbe  two 
cdIIb  C,  wound  oa  an  Iron  care.  The  termiualii  of  tbe  colls  are 
eodbected  to  the  electrodes  G  and  E'  In  the  valve  chamber,  and 
tba  contact  polutB  are  uonetantly  fanned  by  tbe  Incomlug 
charge,  which  takes  the  direction  pointed  out  by  tbe  arrows  In 
the  figure.  Tbe  movable  el^ctroile  E  Is  operated  luechaDlrally 
Irom  the  cranb-abaft.  The  cover  plate  I  givea  eauy  acceaa  to 
tbe  electrodes. 


The  cylinder  Ib  provided  with  spiral  RahKeA  1-.  Lt  otid  over 
tbene  flaoKea  there  le  a  tubular  caslDig;,  The  eplral  groove 
between  the  llangee  Ib  In  communication  with  tbecrualc  casing 
through  the  pawage  U,  end  tbe  pumping  action  of  the  platon 
farcee  thealrfrom  the  crank  casing  through  tblsgronve.tbereby 
keeping  the  cylinder  walla  cool,  ( From  La  Locomotion  Aato- 
moMle.) 


THE  PRECAUTIONS  OF  A  WISE  MAN* 

A  correspondent  telle  us,  aaye  the  Atttorar,  that  be  saw  tbe 
50»borBe.power  racing  car,  mentioned  In  a  recent  Issue,  when 
he  was  Id  Farle  lately,  and  that  an  amuaing  Incident  Eb  told  In 
connection  With  it.  Tbe  machine,  aa  our  readers  know,  Is 
being  built  at  the  worke  of  M.  Darracq,  and  when  tbe  car  was 
ready  (or  ru&nltjg  M.  Darracci  and  bf£  profesaluunl  driver  went 
out  for  a  run  la  It,  starting  off,  of  eourae,  on  the  sin  west  speed . 
Getting  confidence,  tbey  changed  to  the  second,  and  the  driver 
was  soon  anxious  to  get  on  to  the  tblrd;  but  tbe  second  was 
quite  enough  forM.  D.,  who  quletEy  suRReeted  to  the  driver 
that  la  order  that  ha  might  gat  the  best  reeutts  out  or  the  car 
in  tbe  matter  ot  speed  he  (M-  I>.)  would  get  dowo<  and  BO 
Ugbtea  the  veblc^le,  tbuB  giving  the  driver  an  opportnnltj  ol 
showing  what  It  really  could  do  oU  the  tblrd  and  fourth  apeedn, 
Htil],  M.  Darracq  fa  not  alone  In  bla  vlewa  on  the  speed  (|ueii- 
tlon,  and  there  are  plenty  of  persons  we  wot  o!  Id  this  country 
to  whom  the  second  Bpeod  of  a  5n,horse-power  raclog  car 
Would  be  quite  fa^t  enough  to  avoid  mental  perturbation. and> 
aft«r  all,  who  ahall  say  tbey  are  not  wise?  A  man  only  baa 
oae  Ule  In  tbfa  world. 


An  alrohal  plowing  engine  was  recently  exhibited  by  a  motor 
inauuracturEng  firm  In  Oberureel,  near  Franbrort,  Germany. 
Tbe  engine  Is  of  20  harae  power,  a»d  confldence  Is  eipreseed  by 
competent  judges  that  coal  can  In  somccaaeb  bo  substituted  by 
alcohol,  which  can  be  procured  everywhere  and  at  a  low  cost. 
The  alcohol  plow  N  said  to  have  performe«d  Its  work  falljas 
well  as  a  steam  plow  operated  simultaneously.  Tbe  problem 
of  using  alciiJlol  Inr  power  purposes  has  beetl  solved  by  the 
motor  factory  tn  evaporating  d^natarlied  alcohol  of  00 
degrees.  The  construction  and  operation  of  the  motor  Is.  aftfr 
this  gasescatlon,  tbe  same  AS  that  ol  a  gaa  motor.  The 
machine  ueoe  about  a  pint  ol  alcohol  an  hour  for  oue-bonw 
power.  It  la  claimed  (hat  the  operating  expense  le  25  per  cent, 
lower  than  that  of  steam  power. 


THE  WORLD'S  RUBBER. 

It  has  been  otHclally  ascertained  that  the  approxlmatetotBl 
productloQ  of  rubber  nnnualiy  la  57+500  tons,  of  which  21,000 
tons  are  taken  by  the  United  States  and  Canada,  21,000  tnos 
by  tbe  United  Kingdom. aod  in.SOOtons  hyibe  reet  of  Europe. 
Tbe  producing  countries,  and  thenumtter  of  tone  prodiueed  in 
each,  are  as  foliowe:  Amazon  district  (Braiit.  Pera,  Bolivia), 
2r*,0OC);  reet  ol  Soutli  America,  3,600;  Central  America  antl 
Mexico.  :2.EjOO;  Java.  Borneo  and  EaBtern  Archlpelogn,  1,000; 
East  and  West  Africa,  24.000;  Madagaacar  and  Maurltlas, 
1.000:  India,  Hurma  and  Ceylon,  500;  total,  57,50O  tons.  Of 
late  years  the  enormous  consumption  of  this  article  In  tbe 
manulocture  of  bicycle  tires  baa  created  a  very  great  demand. 
Tbe  supply  not  being  able  to  cope  with  bis  demand,  tbe  prlr? 
has  steadily  Inereaaed,  and  cnn^tderable  attention  Is  now  being 
paid  to  the  production  of  rubber  all  over  the  world.  Bo  great 
la  tbe  demand  at  present  that,  although  tbe  supply  from  the 
AmsKon  Valley  alone  bas  Increased  rrom  8,365  tons  In  1889'  to 
25  ,STO  tons  In  1 HOO,  the  approximate  price  ot  Hi.  Gd.  per  poaud 
In  IKBO  had  Increased  to  4b.  Gd.  per  pound  In  1899.— TAr 
MecliAtiical  Engiaevn 


One  after  another  the  potentates  of  the  old  worli)  become 
adepts  to  the  new  locomotion.  Only  recently  we  brought  the 
Infornnatlou  that  the  Shah  of  Persia  had  made  extensive  por- 
cbaecfl  of  autumobllea  wblle  on  bis  European  trip,  to  which 
we  may  now  add  tbat  be  also  engaged  a  master  inecbanlc 
(mecanlcien  en  cheF)  to  take  chsr^e  fit  his  automobile  stable, 
and  now  the  news  reaches  us  that  tbe  German  Emperor  haj 
|uBt  received  a  lour  passenger  gBBollue  vehicle,  which  Is 
described  aa  4tr  tbe  most  modern  conatmctlnn,  anfl  capable  of 
a  speed  ot  9fi  km.  (40  miles)  un  hour.  The  vehicle  hns  tteen 
brought  to  tbe  new  palace  at  Potsdam,  The  prlc«  paid  for  It 
Is  reported  to  be  f  15,000. 


Tbe  Tuton  of  fSerman  Bicycle  Dealers  will  bold  a  "  bicycle 
falr^'  and  general  automobile  exhibition  at  f^ipslc,  GcnnaDy, 
October  19-23.  AccordlUKto  a  prospectus  ]ust  t^ecelveil.  mncb 
Interest  Is  being  taken  En  this  exposition  by  automobile  aisna> 
facturera.  and  practically  alt  the  space  had  been  taken  at  th« 
time  tbe  prospectus  was  lasaed. 


The  cItUen  ol  Cobonrg,  France,  who  some  Unie  ngo  mailr 
hlmBeirnotoHoUH  In  the  motor  World  by  propoalog  a  sort  i>\ 
trap  for  automobiles.  Is  reported  to  have  been  conrertMttn 
the  new  locomotlop,  and  to  have  taken  part  In  an  autoiooNk 
floral  parade. 

But  be  does  not  go  now  And  try  bla  famoUB  machine  on 
blmsell,  aaya  La  Locomotion  AutotnohSic, 


SUCCESSFUL    rtOTOR   CO. 

Messrs.  Dens  &  Co.,  cjf  Msunhctm  Germany,  bavs  dcclarrds 
dividend  of  10  per  cent,  tor  the  past  year,  the  «am«  aaforihf 
previous  year. 


i^^a^ta 


Soiitcmber  2&,  1900 
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CHARQING  PLANT   FOR   ELECTRIC   VEHICLES. 

The  (olJowlOif  description  o*  a  charging  outQt  [orelectrtc 
vehicles,  iDaauructor^d  by  the  TrambiiJ]  Jltg.  Co.  of  Warren, 
Ohio,  is  sent  ua  by  a  suhBcriber  of  Cleveland,  Ohio: 

"The  accompaDylnic  photograph  Is  of  a  Blonigo  battery 
pbar^logpiant  forelBctrtc  vehli'l^UUd  latiucb^.  Tlieplautconi- 
prisee  a  hlffb-ffpeod  gaa  or  gasoUui:!  motor,  directly  coDDccted 
to  a.  dynamo,  wound  fora  YottBRecorreapondluK  wllb  the  autQ- 
ber  or  cells  U9»1  lo  the  carriage. 

Od«  of  the  dlatluctlt'e  features  of  the  machloe  Ib  that  It  Ib 
aaCoDiatfc,  both  Id  fltaftlii^,  when  coonectlou  Is  made  wltb 
the  Tcblele'T  and  in  cloalnif  down,  when  the  butterlea  have 
become  fully  charged. 

No  goTernor  la  u«ed  on  tbe  englac,  the  epeed  being  dctcr- 
mloed  by  tbe  ^Indlog  of  tli«  dyaamo.atid  by  the  back  £.M.  F. 
and  rralatanre  of  the  bat4erl<4. 

Attheetart  when  tbe  celEa  are  nearly  exhaueted  their  bacb 
£.  M.  F.  Ib  low,  and  tbe  amperage  IncreaBeii  rapidly,  until  the 
Tall  load  or  the  ebglaeiB  i-enchetl.  As  tbe  batteries  AU,  their 
bark  preasure  b«;om*6  greater,  and  there  follows  a  consequent 
drop  in  amperage.  Th3B  wouli]  mean  ieaa  i>Dwer  dereloped  by 
tbeenKinelf  ItHBpeed  werecoDtroIledby  a  centrifugal  governor^ 
but  fliQce  tbe  eAgine  ia  ungoTemed,  it^  speed  iDcreaBea.und  aA  a 
CansequeiLce  there  Is  a  gradual  riee  of  tbe  vottage  until  the 
batteries  bare  boconae  fully  charged. 

No  resistance  or  CDDtrolhuK  ilevlce  la  uaed  In  cOnUectloU 
frith  th'e  dynamo^  and  there  la  no  danger  of  damaging  the 
plates  by  charging  at  au  exeeealve  rate,  aa  Is  often  doae  la 
nalugelty  curreut. 


An  electric  titrltcb,  which  automallcally  opens  tbe  circuit 
wbfn  tbe  batterleH  lire  fully  charged,  la  couetructed  so  bb  to 
alBO  close  the  fuel  valve. 

■ffheti  connection  Ia  made  with  the  vehicle,  by  meana  of  tbe 
cable^  and  tbe  automatic  Bwltch  la  closed,  tbe  current  Irom  tbe 
carriage  batteries  acti)  upon  the  dynamo  driving  It  aB  a  motor, 
aad  starting  tbe  euETlne  promptly,  and  at  a  speed  dependlug 
eomeu-bat  upon  tbe  degree  to  which  the  batt^rle?  have  l^ees 
exhausted,  but  ueuuLiy  at  about  one-balf  tbe  aormaJ  running 
Bpeed. 

Dndfrtheae  conditions  no  alteration  of  the  fuel  supply  la 
neceesar;,  arid  the  gaa  or  gasoline  valve  when  once  properly 
set,  In  allowed  to  remain  Id  that  position,  AUd  trouble  due  to 
iQiproper  mixture  ie  avoided. 

The  primary  "  make  ami  break"  method  of  Ignition  la  used, 
and  tbe  current  (or  tbe  If^ulter  Is  taken  from  the  field  colls  of 
the  dyuamo,  wblch  makes  tbe  u«£  of  batteries  other  than  those 
of  the  automobile  unaeceeaary,  t^veu  Id  startln;^. 

TbedyuamoEs  ol  theabunt  type,  and  Is  not  compouitded. 
For  the  sparking  currenteoch  field  winding  Ib  tapped  At  points 
at  Buch  a  distance  from  tbe  t«rmUiata  as  to  give  the  desired 
voltage. 

Ont- or  these  wires  Is  grounded,  and  the  other  led  through 
the  spark  coll  to  the  insulated  pole  of  the  Ignition  plug.  Tbe 
result  of  thlB  method  of  tapping  the  fielda  le  that  a  portion  of 
each  Held  Is  grounded  or  abort -circuited  through  tbe  spark  coil 
during  tbe  time  that  tbe  points  are  In  contact. 

8lnce  the  resistance  of  tbe  spark  coll  !b  nearly  equal  to,  or 
greater  than  that  portion  of  the  field  windings  between  the 
points  where  It  Is  tapped,  and  the  duration  of  the  contact  at 
aOO  Rh,  p.  M.  Is  so  brief,  tbe  amount  of  current  leaving  the  fleld 
colls  is  not  great,  and  no  evil  results  are  apparent  In  practice. 
The  tendency  Is  to  slightly  weaken  tbe  Qeld,  and  cause  a  corre^ 
BpoudlDg  Increase  In  the  speed  of  the  machine. 

The  photograph  Is  of  a  machine  Installed  lortheBakerMotor 
Vehicle  Co.,  of  Cleveland. 

The  plant  has  b«en  la  constant  service  for  two  montha,  and 
bus  fully  demonstrated  Its  convenience  and  practicability. 

It  baa  been  started  hundreds  of  tlmes^  for  lllnstratJon,  and  la 
FiiTvlce,  hut  not  oucc  has  It  been  neccsBary  to  turn  the  engine 
rivar  by  hand. 

Hard  pboepbor  hiouxe  bearings  are  used  throughout,  and 
are  designed  bo  ae  to  be  easily  renewed.  The  maclitne  Is  autO' 
matic  In  lubrication,  has  UO  OEI  cUp,  and  demauds  rery  little 
attention. 

The  dynamo  of  the  plant  Installed  at  the  Baker  Motor  Vehi- 
cle Co-  Is  wound  for  30  yolts,  and  has  a  capacity  of  20 
amperee.  Tbe  floor  apace  occupied  is  14  Inches  x  '27  tlicbea 
over  all, and  the  height  25  jocbes.  The  weight  of  tba  charging 
set  Is  Ssn  pounds." 


CaABOIMO    PtAST    OF    THE    TltCMftULL    MKO,    CO. 


THE  WHJTON  TIRE. 

Lucius  E.  Wblton  o!  New  London,  Conn.,  is  the  patentee  ol  a 
rubber  tt re  with  embedded  metallic  segmentsand  fastening 
devlcefl  for  connecting  these  segments  with  the  felloes  or  epokes, 
The  patent  BpecIflcatiGu  describes  the  method  of  manufacture 
of  tlieae  tiree  as  follows:  Tbe  sections  are  supported  In  the 
mold  Vy  means  of  ecrswe  of  the  same  Bixe  and  Domber  of 
threads  as  those  to  be  afterward  used  tor  fastening  the  Ures 
to  the  wheel,  these  screws  projecting  from  tbe  Inner  side  of  the 
U]old  IntM  the  threaded  holfta  In  the  strips,  wberehy  tbe  strips 
are  held  In  proper  posltiou  to  leave  them  embedded  at  or  near 
the  center  o!  tbe  tire.  The  rubber  Is  then  molde«l  in  the  ordi- 
nary manner^and  Hurrouiidfl  the  strips,  and  tbe  screws  by 
which  thcae  Btrlpe  are^beld.  Alter  the  rubber  Is  hardened,  the 
ei-rewe  used  to  bold  the  steel  strips  In  the  mold  are  turcied  out. 
The  tire  with  holes  for  tbe  screws  all  In  proper  place  and  with 
I  ts  embedded  strips  may  then  be  stretched  over  tbe  felloe. 
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DIFFERENTIALS   AND   DRIVE  CHAIN. 

f  be  Boston  Oear  Works,  uf  Boston,  ha»  iBdUUfJ  a  catalogue  at 
dlHerentEal  KCftra.  cbaliia  and  other  motor  vehicle  parts.  We 
notk-e  ep^tiitly  a  chalu  lor  heavy  motor  veblcltje,  aa  arti- 
cle lor  which  thitr«>  la  a  gruwing  Ueoiand,  aa  tbl»  cltiaa  oF  velif- 
cle  le  receiving  more  owl  tnori-'  attention  Id  the  Uulted  States. 
The  pitch  of  the  clialu  <e  2Vt  Inches,  iinri  It  Is  futeud^d  For 
sprockel  wheels  of  l^Vlnch  wlcItU  dI  fatM.  The  rlveta  and 
Bleeves  ot  theee  chnlDH  are  Itiirdeiitid,  au4  the  aide  Uiika  are 
made  or  a  special  gradeot  ste^l.  The  Bpaces  betn'^en  the  aleevea 
or  tbew  chaEna  are  considerably  larger  thnn  thu;  were  In  the 
old  9tyle  of  chain,  and  thoy  admit,  thereture,  of  aprouket  teeth 
of  con»lrl«rub](.*  thli'knesir.  It  li  cialnied  that  tli^a  coustructiOD 
|» especlfllly  Bulteil  to  sprocket  phslons  ci(  a  Bmall  number  of 
teeClu  A  hnnk-iied  boll  Hnd  nut  »r>e  fi)rtilBh€d  vvltti  each  >chaln 
tor  connection. 


e- 


u"^ 


e- 


5^-v 


The  dlKereDtial  gear,  herewith  lIluBtrateil.  la  Intended  for 
llgbt  vehrdee,  weighing  not  over  HOO  pounds  without  load.  It 
Is  provide'd  with  a  sprocket  wheel  and  a  brake  druni.  The 
outBtde  diameter  of  the  sprocket  Is  6^  inches  a d<1  It  has  \S 
teeth  of  l-Incb  pile]].  The  total  Wt-lgbt  la  eltfht  pounds.  Jn- 
Htftnd  ola  eprock«twhee],a  berel  or  spur  gear  may  be  provided 
to  sail  the  deni9.ndQ  ot  the  purcbaeer.  The  tttaadard  differeu- 
tialfl  of  the  Boston  Gear  Works  have  three  bevel  pinions,  but 
they  may  also  be  made  with  &lx  plnlonB  If  so  def^Ired. 


We  have  t«c«lved  froui  the  W.  F.  and  John  Baruea  Uo.,  of 

Rockford,  111,,  an  elegantly  gotten  up  catalogue  of  their  metal- 
working  machluery.  The  catalogue  Is  a  Fery  flne  specimen  ol 
modern  advertising  literature,  many  of  the  cuts  being  la  colors 
to  show  parts  flalsbed  and  not  finished.  It  ccmtalns  deacrlp- 
tions  of  the  well-knciwntathi»8  and  drill  presses  oi  the  firni,«ud 
alSQ  a  number  of  noTcltief?  in  this  linct  amoug  wtikli  may  be 
mentioned  eoaie  elecCrlcally-driven  drlllEi,  ju  which  the  electric 
motor  iH  elchtr  belted  or  geared  to  ttie  countershaft  of  tfie 
pre^.  Many  new  shape  are  nciw  ef[nlpped  with  electric  traus- 
DilBalou  throughout,  nnd  there  Is,  therefore,  a  flemaiid  for 
machiae  tools  having  iiiutors  dtri!<;tly  nttucbud.  A  cone  pulley 
with  au  Internal  back  st-nr  Is  tilau  shown,  and  the  cntalogiit* 
winds  up  with  a  ilescrlptlon  of  smnll  tools  and  lalhti  attacli- 
mentB.  The  screw  catUnsf  foot  lathes  of  the  Uarnea  Co.  have 
loni;  b««&  faTorltes  In  the  workshop  o(  the  experlmunteF  and 
the  amateur. 


A  NOTABLE  DEMONSTRATION   OF   5ERVICH- 
ABlLITv, 

One  of  the  beat  te-sts  of  the  durability  and  practical  utility  of 
the  automobile  was  recently  made  In  California  by  F.  H. 
Hulnies,  a  fruit  grower  of  Sun  Jose,  who  H  the  owtier  of  one 
of  the  Stanley  Mtg,  Co,*a  superb  steam  carriages,  made  at 
Lawrence,  Mosa. 

Mr.  Holmea,  after  taking  aeveral  shorter  Journeys  thTongb 
tbe  country  adjacent  to  liLs  home  and  determtuJug  to  bIs  com- 
plete satisfaction  the  substantial  charucter  of  bis  carriage,  «et 
out  on  a  trip  through  tUvf  fuuiaus  YoSemlte  Valley,  Into  which 
several  owners  ol  light  steam  cnrrlagea  had  ventured  with  lar 
from  satlsfactiiry  results.  Mr.  Holmes,  howerer,  accomplished 
theentire  trip  of  almost  2,000  miles  without  a  breakdown, 
going  In  nud  cnuil^g  back  on  bis  owu  wbeel^and  with  his  own 


pnwer.  The  roadu  In  many  places  are  exceedingly  sandy  or 
littered  with  fltooea,  which  are  a  ^vere  strain  on  the  tJre«,  as 
well  as  OEi  tbe  whole  running  gear  fif  the  machine. 

The  niustration  shown,  taken  under  the  famous  Itrldal  Veil 
Fall,  will  gfreenme  Idea  at  the  heavy  roads  encountered.  Not- 
nlthetntidltig  this,  It  was  nothing  unusaal  (or  the  tontlBtft  to 
make  I.^jO  to  IT."}  miles  In  Due  day. 

During  the  year  t^a^t,  the  [lertod  of  time  fhla  carriage  has 
been  In  service,  it  has  made  over  6,1X10  miles,  nnd  the  makers 
report  that  the  only  part  replaced  hj-  them  waa  a  new  burner^ 
which  vfna  4«ul>stltuted  lor  tbe  old-style  burner  In  use  at  tbe 
time  It  WHS  lipoid. 

In  Justice  to  the  manufacturers  of  this  carringe  it  should  be 
stat^'d  that  they  are  in  no  way  connected  with  the  makers  of 
the  llffht  Kttrani  carriages  who  have  liei'n  receiving  the  credit 
for  the  ubove  performance  In  tbe  public  and  the  untecbnlcBl 
press. 


d^^h 
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NEW  LOCKB  STEAn  SPECIALTIES. 

Araotiff  tlieeteom  specialty  makers  who  liQve  sraaj*i)  the 
opportUDltltB  for  trade  ottered  by  the  autonifibilG  la  the  Loijke 
Itegulatcr  Co-  of  Salem,  Mae«,  TL«y  have  during'  the  \iasit  bIx 
Qioxitba  added  a  Dumber  of  liu]jrDveinputB  to  their  Hue  and 
bare  begnin  the  oianuloeture  ol  euginn  and  boilers  lor  steam 
carriage*. 

The  eqglae  which  tbej  are  otferloj^  h4H  ^n  metal  main  bear- 
lugs,  double,  V-BbiAped  croagbendH.  L-rosaJieBd  purap.coanectJiijr 
rode  from  BteelcnatlDKB,  iLDd  link  motion  iwerBlug;  gear.  It 
weltfbH  45  poundHp  has  a.  cj'linder  2\^  and  a  stroke  S^  und 
develops  4  h.  p. 

The  boHer.  14  x  13  JochCi,  la  mndt?  from  aoUd  drawti  copper 
tube  wttb  et«el  heuds  flrmly  riveted  tu  31,  »nd  i»  wound  wLili 
three  UyerB  of  plttHO  wJre,  There  ure  3*<0  ban-lux:b  tubes  Bnd 
tbe  total  welgbi  Is  100  pouude,  nud  the  eold  water  presHure 
tedt  800  pouui]jt.  BeaJdes  this  cnpper  boiler,  Xhey  are  uIhij 
mnkinj^  a  Mt«el  boiler,  16x18  incheA,  having  SSO  tabe4  ani] 
wel(fblDg  140  pouodv. 

A  bortier  of  8t>«elal  (leel^n,  wblcii  la  one  of  tli«  tiioetimpnr- 
taot  additloDfi  to  their  Itat,  hna  punched  {nsteiid  of  rlrilled 
buleB,  Bu  Bmall  as  to  prevent  baek  Are.  With  thla  burner  they 
advocate  on  air  preBsare  of  35  to  40  pr^uuda  to  keep  up  eteaui 
and  for  this  purpose  are  auppl/Eng  OO-puuTid  gngea  to  plure 
ol  ttiiK  lower  ones  formerly  uwd.  Asa  iircvi'iitlvu  of  the  leak b 
wbkb  ba^re  beenaach  (requenteauaesof  fire  on  ijteam  carrlogcB, 
tbey  have  lutroduee>d  asllvor  solder,  pruduciug  a  JoLut  uefirl,v 
ae  strong  na  stael  and  uald  to  be  proof  again«t  Oie  vlbrailun 
of  tbe  roatl. 

Their  new  emergency  band  force  pamp  for  the  holler  can  be 
ran  with  the  same  check  valves  tbat  are  now  used  on  pumpH, 
and  ]»eo  Httacbed  to  the  aide  of  the  cfirrlflge  that  tbe  ernl  nf 
tbe  handle  comee  on  a  level  wttb  the  flour  uf  tbe  carriage. 

To  prevent  tbp  burning'  of  the  bail&r  tbey  have  devised  a 
Patent 'SAtety  Shut-ofl  Glaaa  Goge  tor  the  imtBlde  ol  the  enr- 
rlagebody.    This  gaK<3  will  sbut  oil  automatically  when   tbe 
I  glass  hrealts,  and  tbe  valves  are  opened  after  Inserting  a  Qe^v 

f  glass  bj  tlie  little  handle  ontslde  beloK  pushed  back, 
T 
tun 
the 
J. 


Tbe  machine  ban  a  simple  type  of  raiHul  bniBli-holder,  using 
carbon  hruBbes,  wbkb  do  not  wear  out  the  commutatiir.  The 
fteld  magnet  in  made  of  eh-el,  havlne  a  hlKb  maguetie  permea- 
bility, ami  Is  lljnri^uKhly  ann<ealed  to  gt't  the  beet  rOHuIt«.  The 
armature  core  t«  iiiiide  nf  toothed  sheet  Iron  puncliinES,  and  la 
drum  w^iund,  an  ibv  l>eat  types  of  larger  machines.  The  wenr^ 
Inj;  partR  are  uf  ample  area,  eo  thai  they  poeseHB  pood  laetlug 
quulitlHi!,  lidd  they  are  eo  deetaned  fis  to  be  readily  replaced 
ard  at  smnll  t'i>8t.  sbcmid  it  be  iieeessury  to  do  fm.  The 
d>  namn  ts  pet'urcly  roflteneil  to  a  haae  of  catit  Iron,  and:  there 
ar^oo  woi>deij  parte  abnut  the  maehlne. 

Thedln!ens1<iT>fl  (if  tbendnchlne  are  ne  follows:  Height,  BV4 
Inches,  lenKih  of  *lii«ft  10  liicheB,bB6e  fiVi  x  T  iiichee;  the  weight 
ol  tbe  mncblne.  Including  Ibe  spark  onll.  is  19  pouDds.  Kncb 
dynamo  arid  cparU  co]|  ere  ic\v^n  several  coats  ol  waloriiroof 
pfllm.  and  iire  prnrtlCMlly  waterproof.  The  output  is  from 
two  to  three  iiniTieres  at  10  Ici  20  volts,  according  to  speed. 


IGNITION  DYNAMO  OF  THE  CARLISLE  & 
FINCH  CO. 


The  Carlisle  &  FlnchCompany^ClQclnnatl.Ohln.are  manufac- 
turlnf?  a  small  tihunt  spark  generator,  nf  which  Ihey  furnish  us 
the  followLnK  details: 

This  mtkcblne  is  so  designed  to  give  satlslactory  ^rvlce  at 
any  speed  between  700  revolutions  per  minute  and  2,400  revo- 
Intluns  per  miluute.  Tbe  ehuntwindlngpermits  It  to"  pick  up  " 
promptly,  nnd  the  builders  hare  bad  one  running  successfully 
upon  a  four-cylJnder  gaeoUne  engine,  when  the  engine  was 
mAkl«K  7Uf^  revolutions  per  minute,  wbkb  would  give  1,400 
eparks  per  minute. 


PARI5  JVUy  AWARDS  MEOALS  TO  WELL- 
KNOWN  AflERICAN  STEAM  SPE- 
CIALTY  COnPANY 

The  Asbdm  Vtilve  Co,.  UuHton.  Mass.,  have  received  word 
that  tbe  Jury  i>(  Awards  iit  tbe  Pflrts  EatpoBltlou  baa  awarded 
them  three  wieOitls.  one  wllvcr  and  two  bronse,  on  their  eiblblt 
or  pop  ealety  VHlven  aui]  ungea.  the  silver  medal  belug  the 
lilghest  award  otitahiahle  In  this  class  of  goods. 

We  reprodiicf  M  picture  ol  their  exhibit  as  n  reprvsentallve 
showlDK'il  ou  IniportMnt  American  specialty  by  weli-known 
makers  of  merltorUiu-*  itnodn. 
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UNITED  STATES    PATENTS. 

657,616— Motor  Vehicle.— ClydB  J.  Coleiunn,  ol  Cbteai$o,  Ilia. 
September  11. 1900.    AppUcatlon  filed  October  37, 1899. 

The  patent  retera  to  a  controlllnK  mechaulsun  of  an  electri- 
cal I.T-pro  pel  led  vehicle.  The  same  iwer  operatea  un  electric 
cotLtroUer  and  a  mecbunlcal  epeed-c hanging  device. 

657,643— Lubricator  for  Engine  Cylinders  .-George  A.  Bur- 
well,  of  Toledo,  Ohio.  September  11,  laOO.  Application  Hied 
June  15,  1690. 

The  lUTentlOD  compriee^  a  turco  feed  lubricator  fot  explosive 
or  other  en^^lnes.  in  tlie  dra wIdj^  tbe  lubricator  le  ehon  u  as 
applied  to  an  eiplofllvo  enfflnen  The  cjUuder  has  two  open- 
iDgB,  f  and  j£,  extending  aeroua  the  water  epace^  and  through 
the  outer  (acket.  Ttie  preeaure  opening  (  te  preferably  bo 
located  that  the  exUauet  port  will  be  purtlaUy  opened  before 
tha  preaaure  port  Is  uncovered.  The  lower  ur  outlet  openlog  g 
la  so  located  ae  to  be  aboutoppoalte  the  plBton  riaga  e,  e,  when 
the  ppeaaure  port  ts  uncovered. 


f^         ^^ 
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la  the  chamber  I  of  the  base  t  nl  the  lubricator  there  la  a 
rod  k  with  o  piston  and  a  jgulde.  The  guidw,  aa  Been  from  the 
llluetrntlon,  ha^  a  uuiiiber  at  notcbee  or  groovee  auroeA  Ita 
face  to  permit  the  continuous  paBBage  of  oil  to  the  space  be* 
twecn  the  pEitoh  and  t^lde.  When  the  openlDg  i  le  Uncovered 
by  the  piston  after  a  power  atruke.  the  preHftore  lu  the  cylinder 
will  force  the  auiall  pleton  to  a  position  paat  the  paaBage  J, and 
thus  admit  thecyllnder  preeeureto  thle  paesnge.  The  pressure 
will  force  the  lubricant,  nrhk'li  tiaa  prevlousty  colltxited  in  the 
paeaage.  through  tlie  o|>eulcig  g,  around  the  rings  at  the 
piston^  the  force  Ot  the  preeaure  being  claimed  tu  apray  the 
luhrlentit  thoroughly,  and  tbofi  provide  a  sure  aod  thorough 
lubrlcatluu  fvltli  Qo  waate  of  material. 

357,5Tn— Gaa  EnglQe.— TDaedale  Hmlth,  of  SprlngHeld,  Uaas. 
September  11, 1900.    Appikatlon  filed  May  U,  I80£t, 


y 


This  le  a  double-cylDder  englae,  En  wblch  the  cylinders  are 
dlepoaed  oppOBltelyr  I'Ut  are  axlally  cDlncldlng.  The  two 
pistons  work  on  a  double-cranked  shaft,  and  the  exploalona  In 
tlie  two  cylinders  occur  almultaDeoualy.  The  ends  ol  the  two 
cylinders  are  connected  by  a  commou  bow-shaped  condaltC, 
n  which  there  la  an  exhaust  valve  I.  The  coDduIt  fonuB  the 
compression  space  of  the  cylinders,  and  there  Ja  very  little 
clearance  to  the  cylinder  when  the  plstoua  are  La  the  most 
outward  position.  The  burnt  gatee  are,  therefore,  almost 
entirely  expelled  Iram  the  cylinder  by  the  exhauat  Stroke,  only 
the  conduit  C.  remaining  fllled;  with  these  gaws.  The  new 
charge  enters  by  the  Intake  valves  D,  and  does,  therefore,  not 
mingle  with  anyof  the  burnt  gases,  to  aecomplish  which  la  the 
object  of  the  Invention. 

(1:57,650— Automobile  Vehicle. — Leonard  Huntress  Dy«r,  of 
Washington,  D.  C.  September  11,  IDOO.  Application  filed  June 
a,  1808. 
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The  Vehicle  (rnme  )b  shown  provide^]  with  a  iloubl*;  cjlhuler 
engine  B,  tbi?  t-yUDtJers  b^lug  dlepoeed  oppositely,  witb  the 
platoDH  warkidKoii  a  Bitifsflp  crunk.  Tho  engint^  Is  fwnpparted 
on  tlic  frnme,  or  roacb,  >j|  the  vehicle  bj  Beiul-olliptle  eiirloge. 
Three  pallets  ar«  fast  on  the  pdkI"*^  shalt,  and  three  eorre- 
Bpondlng  piiUeja  faat  on  a  cauiitfMM^hfirt  a'<  Each  set  of  corrc- 
apumJlnj;  pulleys  Is  eonnefteil  b.v  a  Ioohc,  endlwB  belt.  Twi> 
of  the  belts  Gorres(hAi]<)  ta  forward  motion  at  dlflc^r>pntflpefvlH« 
and  thethlrrl  to  a  reveraemntlon.  B;  means  at  a  ulugle  Jockey' 
piullej,  operatci'l  by  a  hand  krer;,  ad.v  ot  these  belts  may  l>e 
tightened,  autlthilstheHpeed  or  tho  vehlr^lebevurleil  or  reversed. 

657, 6(»2— Controlling  Meanfl  for  lliploalve  Euslnes.— Fred- 
erick A.  LaRoclit'.  ot  »w  York.  N,  V.  September  U,  l!tO0. 
ApplJcatlon  flled  Man?li  14,  1900. 

A  triple  cylinder  engine  is  directly  connoted  to  a  dynamo, 
which  Is  electrfculiy  connected  to  a  BtDrARe  battfrty  through 
the  tntermedlary  of  a  controller.  A  method  of  controller  con- 
necttonB  for  Blarfing  the  C'Ujglne  aud  dynamq  by  the  power  nt 
the  battery  is  deEcribc'd.  The  ttmeoflf^DltloD  Is  autocuotlcaMy 
varied  by  ft  ball  gnverner,  which  varka  the  fJOinLtion  of  tlie  cou- 
tQCtbru0b,eetnbllBhlDg  tbe  circultol  the  indnctiOD  coll  primary 
wlucllng. 

65 7, 6B 4— Cooling  Apparatus  for  Motor  Carriages.— Anabert 
Emll  Vorr*iter^  o(  Ali-la-Chapelle,  Germany.  September  li, 
19U0>     App[l4!atlon  Blei!  April  Ifj.  190i). 

Tbe  loveutloEL  relates  to  a  device  for  lowering  the  (empera- 
turpof  the  cooling- water  Of  esploslve  motors.  Or  for  condena- 
lUK  purfioac!S  In  steam  vehlcl^n.  The  cooling  device  Hurvea  also 
aa  frame  of  the  vehicle,  aorl  voaalate  of  (our  Uiembers,  vis:  The 
rear  transverse  member  of  tbe  frame,  or  reaervolr,  the  two 
lougltadinal  nieuiberB  aud  the  Tront  transveri^  metnbec  The 
Iroat  transverse  member  la  provided  with  IlanKee.  the  same  as 
air-cooled  cyilnderBr  to  increaee  tbe  radiating  Horfac^e,  and  for 
the  Bame  purpoac,  tbe  louRitudinal  mombera  of  tbe  frame  are 
provided  with  Internal  tnbea,  concentric  with  tlte  main  tubes, 
which  are  opeii  at  both  ends,  mid  at  tbe  Irout  runout  Into  fun* 
Del-shaped  endlngHi,  which  facilitate  the  circulation  of  the  air. 
A  pump  la  used  to  clrculatethe  water  in  the  plpesaud  reservoir. 

857,760— Electric  Igniter  (or  Explosive  Engloea.— leaac  H. 
Davis,  of  BoBton,  Maes,  September  11,  1900,  Appllestlon 
flled  November  18.  1H99. 

Referring  to  the  Fig.,  18  la  an  Igniter  shaft  OF  aecODclary 
shart,  re^rolred  once  for  every  two  revoiutloiia  of  the  iMiKiue 
(for  an  Otto— or  four-cycle  emsitie):  10  la  a  dlac  or  wheel  of 
iDBulatiag  material  aecured  to  tlieehaft  IB,  aud  having  a  cod< 
ductlve  ring  20,  wtlh  which  the  brneb  ll>  la  normally  in  con- 
tinuoue  contact;  21  Ih  an  Isolated  Section  Of  the  conductive 
material,  embedded  In  the  periphery  of  disc  19.  and  adapted  to 
make  contact  with  thebrusb  17  ouce  iu  each  revolution  of  this 
disc;  22  la  a  blocltol  conductive  material  electrically  connected 
with  the  conductive  ring  20  through  a  ficrew  2A.  The  blocks 
21  and  22  are  normally  connected  electrlt^ally  by  meana  of  a 
V-sbuped  conductive  piece  24,  foroaiiig  part  ol  a  epeed-gov- 
ernor,  the  cobatractioD  and  opprntion  being  such  that  the  prl- 
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(nary  circuit  la  ninfle  npd  brolsen  between  tbe  brush  17  and  the 
contact  21  oDce  for  evwry  revolution  of  the  shalt  IS,  Hnda 
apnrlt  Is  thereby  produced  between  the  Igrdting-polntEln  the 
cylinder.  The  bruBhea  ItJ,  17  arc  mounted  wjion  a  oormally- 
etationary  but  adJuBtable  dlac  25,  of  liisulatlog  annterlnl, 
which  is  adapted  to  have  a  rotary  morement  cojK-entrlcally 
with  the  shaft  IH.  ABsuiuing  the  rutotlonof  tbeahuftlAto 
be  clockwise  in  the  direction  uf  thearrow,IC  ig  evldeiit  that  n 
movemeut  of  the  bruab-cnrrylng  dlec  25  In  the  direction  of 
rotation  of  this  slmft  will  time  the  cxploelon  later  In  tlie  reced- 
ing stroke  or  tbe  uuglne-platon,  while  a  contrary  mnvement 
will  time  the  explosion  earlier  in  the  Stroke.  Ab  the  disc  35 
approaches  tbe  limit  of  ItBcbickwIee  movemeut,  tbe  iRnltlug 
circuit  may  be  broken  entirely,  by  cauabig  an  ejiteuBJon  of 
bruah  10  to  abut  atralust  tbe  Qxed  cam  stud  21,  which  lifts  the 
contact  ahoe  clear  off  the  cylinder  or  disc  20. 

Tbe  governor  Ib  constituted  as  followe:  The  U-fthaped  uietal 
part  iiJ^  Jii  mounted  upon  tbe  face  of  an  InsulaMuE  block  :ll, 
whtch  la  attached;  to  the  end  of  a  aprlnj^  arm  32,  carried  by  a 
pivot  atud  33,  The  latter  Is  journaled  In  the  face  of  the  disc 
10,  and  JG  alBD  paBsed  through  a  transverse  hole  In  the  end  of 
tbe  shaft  IS,  bo  aa  to  afford  a  menna  [or  attaching  the  dlec  lO 
to  the  i^baft  IS.  tt  will  be  observed  that  tbe  tensloi:]  of  Bprlng 
32  will  be  everted  through  pin-stud  H3,  in  a  direction  to  hold 
the  pin  3G  Inward  to  Its  aeat.  The  ceQtrlfugal  force  exerted 
radially  on  the  free  ends  of  the  a p ring  arm  32,  CHrrjlng  the 
U-Qbap«d  piece  2-1,  baa  a  component  which  tends  to  rotnte  (be 
end  of  the  arm  around  tbe  atud  33  aa  a  center,  etid  when  a 
certain  speed,  determined  by  the  tension  of  the  spring  arm  32, 
hae  been  nttalrjed,  the  t^-abaped  piece  will  be  thrown  away 
from  the  contact  blocks  21,  22,  and  the  IgnliLng  circuit  will 
accordingly  be  broken,  and  tho  explosion  In  the  cylinder  will 
ceaae  until  the  a|>^'d  haa  tieen  reduced. 

657,73fl — Carbureterlor  Exploalve  Engines,- Henry  1*.  Jeaaen, 
of  Watsonvfllo,  Cnl,  September  11,  1900.  Application  filed 
November  Ifj,  1899. 

The  carbureter  conalata  of  an  qoter  CBfllnif  A,  to  which  tbe 
eshauat  Kasea.  of  the  em^lne  are  led  by  the  pipe  2,  aud  from 
which  they  are  dlHcbarged  through  a  pipe  3,  and  an  laner, 
horlaoutaily  dlapased,  reroluble  cylinder  4,  supported  by  hol- 
low shafts,  and  turning  In  aultflble  bearings-  One  of  the^e 
ehafta,  5,  servea  ae  au  inlet  lor  the  hydrocarbon  llf^uEd. 
Tbraugh  the  other  hollow  shaft,  10,  and  the  connecting  iilpe, 
9,  thegABeuuB  mixture,  fnrtned  In  the  carbui-eter,  la  drawn  to 
the  cylinder  by  the  auckliig  action  of  the  forward  moving 
piston. 
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A  certain  amount  o[  air  1b  ndnilctt^tl  Jnto  the  gtncrator 
through  the  outer  end  at  tlielialluw  shaft  5  (valve  1 1 ),  and 
the  hydrocarbon  Hriuld  l«  adcnlttvd  at  the  aamc  point  by  a  pijip 
12,  one  {^nd  of  which  tip^^nq  iuto  tlie  hollow  shaft  S.  and  tlie 
other  18 oonaeeted  with  an  ftpen  topped  tant  (not  flhown). 
Thp  upward  curve  10)  ol  the  pipe,  couoBctlag  pipe  1*2  with  the 
CQDBtaut  levef  tank,  le  a  little  ubore  the  Jevel  uf  tlic  Liquid  in 
this  tnnh,  and  this  picveats  flow  of  the  liijuld  wbeu  the  eaiflue 
Is  uot  lu  operatloQ. 

The  auction  Ot  the  piston  will  draw  air  throngh  the  valve 
eoDtroUed  passage  11;  but  this  paHRage  la  purpoael^  made 
BtnatI,  and  thefe  will,  therelure.  be  tin  air  preaeiirc  nn  th^  liquid 
In  tli«  open  ennattint  I«t6I  tank,  wtitch  wll)  foi-ce  a  little  of  thld 
liquid  through  the  conneptloii  pipe  Ipto  the  generator. 

The  generator  >i  Is  rotated  slowly  hy  meana  of  any  auUahle 
coniLrL'llnii  tn  the  engine  shaft.  The^  liquid  paflses  nloug 
uplrally  dlaposed  Interior  fIniigeH,  and  i6  thUd  exposed  to  the 
action  of  the  hot  exhaust  (roiu  the  exii^fne,  wbkh  vap<»rljs«e  It. 

The  coaaectlon  between  the  hollow  shaft  10  aud  tlie  Buctlon 
pipe  9  may  be  niadf  by  means  of  n  Bultnhly  packed  Joint  18. 

6iS7,7ll— Motor  Vehicle.— Francla  E.  Stanley  atid  Fre&Inu 
O.Stanley,  of  Newtob,  Masa.  September  11,  1900.  Applica- 
tion flied  October  Hi,  l^Oy. 

ThlH  Is  a  patent  relating  to  the  »teani  uud  smoke  dlHcharge 
nrraiiKeJUftDt  o!  the  fatnUiar  locomobile.  Above  the  boHer,  and 
also  encloseil  within  the  body^lBahood  00,  wbicb  Bcrvefl  to 
convey  to  the  rear,  and  avray  from  proximity  to  the  seat,  the 
products  of  combustion  of  gawa  puaelngf  through  the  boiler 
from  the  burner.  This  hood  baa  tivo  Oues—u  fltte  91,  ectenil- 
Iqk  upward,  prelerabfy  at  a  dlstonci*  from  the  eeat,  aad  a  flue 
02,  exteodtng  downward.  Whea  the  apparatus  la  at  reat,  aod 
tbv  Same  ol  the  burner  reduced,  the  due  !>1  affords  a  oatur^l 
iipwarri  draft  tlint  will  Insure  tbe  maiotenance  of  the  reduced 
fiamc.    When  the  apparatua  Is  In  mutlon^  the  exbDuet-steam  Ea 


directed  hy  the  exhauist-plpe  132  downwarfl  througli  the  flue 
0<2  into  tbe  roadway.  This  diaposltlon  of  the  exhaUst  gase», 
smoke,  Bt'^aut,  olt»  etc.,  prevents  Injury  to  the  clothing  and  the 
diBc'omfort  of  the  pas?eijgere,  resulting  when  these  m^ttera  are 
projected  upward,  and  In  many  laslaacfs  bo  dluposee  of  tbe^ 
smoke  and  st^nm  that  tb#y  aie  not  i)arcfpt|bie.  This  aHven  In 
part  from  tlie  fact  that  the  air  can  pat<B  downward  from  tbe 
flue  01  Into  the  flue  92  (Induced  by  th(>  Injector  action),  and 
tbiB  condcnges  the  steam  and  cOole  the  jcaaea,  while  more  solid 
matters  are  projected  eo  forcibly  on  to  the  road-bed  that  they 
remain  thei-e. 

G5T,T71— TranMrnlesloa  Device  for  Motor-Oare.— Frits 
Henrlod-Srhwelzer.  of  Marvin,  Nwltjwrland.  September  II, 
1900.    Applkallou  nied  April  19,  IQOO, 

ThEa  iH  a  epecd-changln^  gear,  giving  lour  forward  apeede 
and  One  revc-rse,  all  these  aiie^a  being  obtained  by  a  single 
ope  rat  tug  fever. 


*j^^r^^^^ryj/^7ij^j'?yJ7ffy//jj.\'jfjr,'i^i,;i\','-.'7?ry'.'.-.'?.-f^ 


The  motor  shaft  4  carries  a  bevel  gear  7,  engaging  with 
other  bevel  plcloua  S  and  fl,  mounted  loosely  upon  shaft  2, 
Hy  means  of  a  poslllve  clutch  10  either  Of  these  plnlouQ  8,  S 
may  be  clutched  to  ehaft  S^  aud  tbe  latter  thua  be  given  either 
aright  Or  left-baud  rotation.  Shaft  y  also  carries  foorepar 
seare,  of  varying  sixes,  engaging  with  corresponding  geara 
taat  ou  tb«  differential  shaft  3.  The  lour  spur  geare  on  ebaft  2 
are  loose,  but  any  one  of  theee  geara  may  be  mode  fa  Bt  to  the 
shaft  by  one  or  tbt  other  of  two  positive  clutches  28,  29.  Tbe 
shipper  levers  ^4-,  Sr>  of  th^se  clutches  are  provided  with  pins 
28,  20,  working  in  grooves  33,  83,  at  the  eadB  ot  a  duuble- 
arme<l  lever  ai.  pivoted  on  IheahMft  30,  The  grooves  have 
auch  a  relative  form  tbat  uuly  one  of  the  gears  can  be  engaged 
at  a  time,  and  tbat  geara  eorreppoudlng  to  ButeesBlve  epeede 
engage  succeaelvely  as  thi?  lever  Is  moved  from  one  eitreme 
position  to  the  Other. 

34  le  a  Doife  on  tbe  extremity  of  the  lever  31,  and  Intended 
to  Act  upon  tlie  lever  11,  operating  clutch  If)  In  buk-Ii  a  manner 
as  to  disengage  bevel  pinion  0,  and  engage  bevt'l  pinion  h,  thus 
giving  the  vehicle  ft  rtiverae  motion.  Pinion  il,  which  glvefi  tbe 
forward  motion*  Is  normally  held  In  engHgement  by  the  spring 
l:!. 

657,899— Motor  Vehicle.— Clyde  J.  Coleman,  ot  ChlcBffo,  111. 
September  11,  1000.    Application  filed  December  8, 1899. 

An  electric  vehicle  iu  which  a  speed  operating  lever  operntee 
tbe  electric  controlling  and  reverslDg  device,  and  nlap  a  cod1> 
cal  Irictluti  u  heel  trausmlstlon. 
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AdvertJsements 

laser  ted 

Under  7  his  H«d- 

^og  at  $2.00  an 

lach  lor  Edch  IssuCt 

Payable 

In  Advance. 

SPECIAL 
NOTICES 

FOR   SALE. 

Locomobile  Style  No.  3,  Victor  tup,  Run  i50  calleB,  All 
latest  trijprovemeiit&.  (JutttaDteoii  belter  thdii  new.  J750.Q0 
cash,  or  eschange  for  fast  trotter  or  pncer,  one  th«tL-iiii  wlu 
money  racing.     Must  be  O.  K.  hi  overy  rosppct. 

G.  F.  BRUNT,  East  Liverpool,  OWo. 


FOR  SALE 

HandBome  flleara  CanlaRP,  special  madel  with  ulL  II'OO 
Iniproveooonta  acid  luauy  vnhiRble  oxtraa,  Juet  beeD  Ihor- 
ougbl.v  teettxl  and  ro-po-'ited,  aad  In  Bplondid  condltSoD,  With- 
out competitor  so  Tar  a&  appeararice  and  ttlTl^^liJilcy  go.  If 
you  flre  willing  to  pay  for  a  flr&t-olasa  article,  write  la 

OPPORTUNITY,  care  HoKSELgMH  Age. 


WANTED. 

Second-hftnd  Mobiles,  LofonioblliiB,  and  other  popular  types 
Autos  to  sell  on  cummtsBion.    We  make  ijd  cbargo  for 
rage  wheo  carriages  are  placed  exclu8ir?ly  Id  our  hiiode 
"to  aell. 

DU  BOIS'  AUTOMOBILE  AGENCY, 

220  Broadwayt  NcAr  York. 

FOR  SALE. 

An  abeolute^ly  new  L-joonioblle,  never  taken  from  the  com- 
panjT-  Heftv^r  air  end  gasoline  tanliB.  water  column.  Hand 
pump,  detaebabte  wheel-throttlfl  lock.  Side  draft,  engine 
cover,  center  steering.    $675.     Itcaeon  BoUlng,  owner  abroad. 

H,,  care  of  Horselemh  Aoe. 


AN   ENGINEER, 

Who,  previously  in  well-koowD  Loco  uhops,  has  been  super- 
latendlng  the  manufacture  of  Motors  aud  Tars  In  England, 
and  Is  capable  of  deelguing  all  parts,  testing  and  working 
them,  la  open  to  engagement  by  any  American  Arm  building 
Auto  tara,  ae  repairing  agent  In  Europe,  or  other  capfleity  In 
America;  large  connection  ;  flr^t-clasfi  refereneeB. 

ARTHUR  MEYRICK,  3  Fairfax  St.,  Coventry,  Eoglaoi. 


FOR  SALE. 

Floe  Locomobile  So,  3,  Victoria  top,  used  but  little,  lookg 
like  new.  .\uxlllary  throttle  and  other  ImproTements.  9^00, 
or  will  excbaoge  for  good  ^Vinton  carriage.     Address 

22  Highland  Street,  Boston,  Mass. 


FOR    SALE, 

IttOO  Widlon  Motor  Carriage^  In  usealx  weeksand  In  better 
running  order  than  new.  Must  have  a  lour* passenger  vehicle, 
Ptlc-(\  »fl50,  r.  O.  B.  PhlJadelpliifl. 

DANIEL  LONGAKER,  645  N.  8th  St.,  PbUadeipliia,  Pa, 


FOR  SALE. 

The  Automobile  Storage  and  Bnpalr  Co.,  &7  Woat  fl6th  Bt.* 
New  York,  have  new  and  eecond-hand  Bttam,  gasoline  and 
eleclrip  carriages  constantly  on  hand  iind  have  always  some 
Bpecial  bargaJiiB. 

The  Automobile  Club  of  AiuerSce,  at  thfjr  Exhibition,  to  be 
lield  In  the  Mitdison  Bqtiare  Garden  froni  Kovember  3d  to  8th, 
lOTO,  desires  to  exhibit,  togeth-^r  with  a  number  of  racing  and 
iiTiported  carrijiges.  any  of  Uie  tyirllar  or  ospe.rI mental  Auto- 
mobiles built  In  liiie  iiuuntry  which  may  be  of  hlbttirlLal 
Inti'test.  Any  inforniailon  as  to  the  present  owner  of  such 
carriagaa  will  be  thunliruiiy  received  by 

A.  R.  SHATTUCK,  U  Broadway,  New  York, 

Chalrtuau  uf  ll]i>  Exhibition  Ootnmltlee. 


BARGAINS    IN    AUTOMOBILES. 

One  Electric  Stsiohop-",  which  has  been  run  nboul  31)0  mllea, 
regiilar  price  $1,50Q  ;  we  wlH  sell  at  $'900.00. 

One  Style  No.  3  "Iiucomabile/'  Viijloria  top,  regular  price 
t'JlO.OO.  which  haa  been  run  about  three  months;  wUl  aell 
for  |(J50.0O. 

One  Style  No.  2  "Locomobile,"  in  yellow  and  blask,  which 
has  been  run  about  n  month  ;  will  sell  for  JGOOOO. 

One  Style  No.  2  '*  Locomobile,"  In  green  and  green,  which 
baa  been  run  about  n  month  ;,  will  sell  for  |G35.00. 

The  above  are  "  Locomobllee"  left  with  us  on  pale  by  cus- 
tomers of  ours.  We  hiive  sold  these  people  our  new,  latest 
modiBl  of  "Locomobile,"  h<=!nce  thes*-  bargains.     Addrc^e& 

ROCHESTER   AUTOMOBILE   COMPANY, 

353-3S5  Main  Street  Ea^l,  Roebnter,  N.  Y. 

Dlslributing  Agentsforthe"  LoL*omobile"  In  C^entralNewTork. 


xA^merican  Sheet  Steel  Company 

Batter)'   Park   Building 

New  York  City 

U.  S.  A. 

Manufacturers  of  all  varieties  of 

Iron  and  Steel  Sheets 
Black  and  Galvanized 
Plain  and  Painted 
Flat,  Corrugated  and 
'*V "  Crimped 


W.  Dewees  Wood  Company's 
Planished  Iron 
Wellsville  Polished  Steel 
Sheets 
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FOR    SALE. 

A  bargB.i^,  Li>coruobil«  No.  2,  with  the  followlDg  Im- 
proiremeotB : 

A  complete  top,  malclag  same  ae  model  No.  3 :  a  aent  tool 
bag  with  full  64^1  of  tools:  olet^trlc  beiil  wtlb  button  In  handle; 
^«otrlc  llglile  Bt  profisure  ami  water  gauge  (or  Dlght  ridiug; 
Bt«am  *>ihauBt  plpa  through  walcr  t^ttik,  to  save  10  por  ctnt. 
In  fuel;  a  larger  ivnter  feod  pump;  draiQ  coi'bs  in  water  pifpa 
for  freezSng  wsatiiur,  am!  Ineulatlon  of  water  pipes,  adjustable 
guldCfi  far  taking  up  wc?<ar  on  cftiBS  bead 

BeaeoD  for  aelllng  Ls,  owner  dealree  to  purchase  another  type 
of  carriage,  better  Bulled  to  Ida  speoUl  busine^rts  requirements. 
Qarriage  is  la  excellent  working  nrd<^r,  and  better  tbauaaw 
be«iause  of  iraprovHmentB.  Lowest  selling  price*  $700.00  In 
oaeh  on  placing  order.  Owner  wlJl  send  iQstriiotor  withlo  2<>0 
inllea  of  Witniingion,  or  will  pay  lexpenS'es  of  purr-hiiai^r  ti> 
WIlmlDglon  to  reoeive  lustrnetione. 

CHARLES  WARNER,  Wllmingloo,  Del. 


FOR   SALE, 

Dfotor  bicycle.      Caq  travel  twn-mlnute  clip. 
power  motor,  De  DIod  type. 
Address 

J.  TARDY,  47S  Ttemont  St.,  Boston,  Mass. 


Two-boree 
Two-inch  Hartford  Motor  tires. 


FOR    SALE, 

steam  Ciatrlage.  holier  and  engine,  with  burner  and  eigbt- 
gallon  gaaoliue  tank.  Burner  fitted  wlih  Whitney  automatic! 
diaphran]  and  dlslritiut^r.  Boiler  and  engine  weigh  175  Ihs. 
Engine  liolte^l  to  boiler.  AU  in  Arst^clasa  running  order. 
Price,  $200.00. 

T.  F.  MESERVE,  aoalrfe  Uke,  N.  H. 


FOR    SALE. 
21^'H.  P.  motor,  new  and  entirely  unueetl.    Made  by  the 
Noye  Mfg.  Co.     Latest  improvement  In  igoiter, 

M.  F.  HANSON,  IS5S  N.  Talman  Aw.,  ChlMgo,  M, 


SPEQAL  BARGAINS. 

One  No.  &  Style  LooomoblEe,  fine  condition,  SG25.  One  No.  2 
Style  LoconiobJie,  with  extras,  $600.  One  ^fo.  2  Style  Lncomo- 
bllB.  ejctra  flue  condition.  $550.  One  No,  2  Style  Mobile 
"Weelcbester  Model"  {new),  1676.  One  Orient  Autogo,  good 
a»  new,  with  Improvemente,  C503.  Above  prices  are  a&><l[ing 
price  of  owners. 

AUTOMOBILE  AGENCY  OF  AMERICA, 

16  AfihbtiTtoa  PUce,  Boston, 

POSITION  WANTED 

In  gasoline  engine  or  automobile  factory  as  foreman  nr  de- 
signer. Have  had  e:!;porience  In  handling  men,  also  In  deelgn- 
Ing  gaeollne.  mftrloe  and  automobile  engine,  and  in  deslgniDg 
speelal  machinery. 

AddreSEr  T.  L,  R,,  ca^c  Horseless  Age, 

TO  EXCHANGE, 

A  Stark  No.  3  Machintsta  Bench  Lathe,  complete  with  all 
attaobmentg,  cbucka,  tools  and  flxiures,  alao  a  quantity  of 
bench  toole.  for  a  good  running  gear  or  towards  ao  Autouiobib^, 
steam,  electricity  or  gaBollne. 

r.  JOS.  LAMB, 

20  Onlral  Ave.,  Grand  R^pJds,  Mich. 


AUTOMOBILE  FRAME  FIHINGS 

Complete  Scu  ol 

TttE  "OUtW"  STEEL  CA5TINfi& 

In  the  Rough  or  Machined.        Writ*  ivt  Price*  mai 
DcBcnptlon. 

B.  V.  COVERT        ^         -       LOCK  PORT,  N,  Y. 


Gasoline  Bicycle  Motors 

Complete  Set*  Castings  With  Fuli-Blze 
Working  Drawings. 

ROUGH  OR   MACMlMED.  ALSO  FINISHCP  MOTORS. 

LOWELL  MODEL  CO,.    &o\  292   LOWELL,    MA5S. 


Seamless  Cold  Drawn  Steel  Tubl 
Shells,  l]\\wki  and  Tanks, 

DROP  FORCinOB  ANE>  STCCI.  eXAMPlNCS. 

JUIET,  STEINMETZ  I  GO.,  Driiil  M\i\nt  PWIidilpkli,  Pi 


FdT  Air,  QftA,  Steim,  Am- 
BW^nLa   or   fluids  aads 

^r*i»eftnilew  Btc«t  TMlr 
ad  TankA  of  flunAr 
Piftmetori. 


n 


AUTOMOBILE   RUNNING  GEARS 

G^ot  a  running  gear  that  Is  pui  I 
the  experimental  stage,  anil 
build  a  euceessful  Automobile. 
We  make  two  etylea.  compLeta 
fflth  springe  agd  woe^il  «h«4la, 
and  wltii  eolld  rubber  or  pnea- 
matic  Ures. 


H.F.  BORBEIN  &  CO., 


1113    CASS     AVEMUC 
ST.  LOUr».  MO. 


Engines  and  Boilers... 

PIN  Valves  (both  union  and  plain  cndsji,  tnjecU 
ofij,  Gaaotlne  Regulators  (impraved  type).  Water 
Rcgutator^t  Improved  Glass  Gauges,  Globe  aod 
Check  Valves,  Water  Relief  Vaivcs  for  Cylia- 
dcre,  S(eam  Gauges  and  Safety  Valves. 

LQGKE  REGULATOR  CO.,  Salem.  Mass. 


Oiigli  TrsDsmlsslon  m\ 


FOR    AlXOnOBTI.ES. 


Ihre<    Spe«dt   >head   and   fitterce. 

Po<)llv«  and  Compact. 


lltlil. 


Ig       4TL4^  PIPE  WRE^^Cn  CO. 


21  Llbrfiy  Street,  New  Yt'k. 


AGENCY    FOR    MOTOR    CARS. 

Tbe   Socleli*  anonyme  des   Automobilee    Canello-T>Orknp[>, 
29  Avenue  de  la  Grande  Anuee,  Parle,  Fran^^e,  with  factory  at 
Dieiefeld,  Germany,  wlebee   to  And  an  Amerlcjin  agcnojr  foej 
the  sale  of  itB  gasoline  motor  care.    Write  to  the  factory  at . 

Bielefeld. 
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lAND  AND  POWER  PUMPS  1^^:^:^ 

Automol^s  And  Pa«iiina[ic  Tired  Wagons 

GLEASON-PETERS  AIR  PUMP  CO,, 

MANUFACTUREfte, 

WEST  HOUSTON  STREET. MEW  YORK.  U.  B.  A. 

JHE  ARTHUR  CO., 

NEW   YORK,    N.   Y., 

GEARS  AND  GEAR  CUTTING. 


rTUBE 
;XPANDERS 

FOR    AUTOMOBILE    AND    YACHT. 


80ILCRS    AND    CONDENSERS 


...ASHTON... 

Pop  Safety  Valvea,  CyUnder  Relter 
Vftives,  Steua  G&Ugeft,  Automatic 
VTater  Gauges  and  Gauge  Qock,i 
for 

STEAM   VEHICLES. 


THE  ASHTON  VALVE  CO.^  271  Franklin  St„  Boftton,  Mm. 

(121  Vlberir  Siritfll.  Naw  Ytrli. 

it  -^IZIB  Fllbgrt  Slrt«l.  PhMadelahlt. 

(218  Uki  SUivt,  Chlcifio.  III. 


BRAHCHEfi: 


AUrOMOBLL£B£LL. 


N<Ianufacturers    of 

BELLS 

3^  OF   ALL    KINDS, 

ALSO   BICYCLE  SPECIALTIES 

Wrlt«  fur  CatAlariiii  hnd  U«nuon  Goodi  WanEad 


BEVIN  BROS.  MFG.  CO,,  e--"-"-- 


Qonn. 


We  Mi^Ue 


■^,^///.:y//mii'///,.. 


luiomobiie  frame  Fillings  and  iiuDs. 


^K  Complete  5etA  Assembled, 

^K  Machined  or  In  the  rough. 

^P  Blue  Prints   Turnlshed    with  each    Set, 

5HAEFFER,  BUNCE  &  MARVIN,   Lockporl,  N.  Y. 


Complete  detail  working  drawlogs  af  an  up-lo*dalo  *"Fire 
Tube?   Buller"   such  hb   used  on  two-psBseoger    automoLtleB 
I  aiuit  to  any  addreBS  o&  receipt  of  f&.OO. 

CLARK  &  COMPAIVY, 

Birlldiri  ot  »*iin  Vthlcki.  WA  Cedar  Ave.,  Clevrland,  O. 


CREST  INDESTRUCTIBLE 

SPARKING  PLUGS 

Guaranteed.     Price.  $2.00 

For  Your  AUTOMOBILE  PARTS  u« 

*<Norwa"   Steel    Cd&tings 

CLEANEST.  SMOOTHE-^T  AND  TOUaHBST 
METAL  MADE, 

A  Tria    Lot  Will  Convince  You  of  |t«  5np«rlfrrtly. 

r.?.'^?,^gXV/pS.  HOMER  F.  IIVEBMOBE,  85  Pearl  St.,  Bpston. 
P4RSELL    ^    WEED, 


Model  Makers 


Elect-ical,  ExperrmenUI 
and  Fine  iiutrumciit  Work. 

■■Qah  BKntwi  CoHfiTftvifnoM,"   SOTpp.   IM  lUuitratloni.    Lwre^ro.  »*,» 

QAS    RNQJNE   CAJTtNOA   AND    MATERIAL, 
Wrlt«  far  CntiilvBae.  TelcpDou.  IM  Medium  Bquue. 

THE  FRAWKUN  MODEL  SHOP,  laa-ut w.autsL. HewYorli  %% 

Kitts  Low  Water  Alarm 

FOR  YOUR  LOCOMOBILE 

^^^I^Vff.^l''^'"*    KlTTS  M^FQ  CO..  Oswego,  N.  Y. 

Rawhide 
And  Fibre 

IRON    or    ST£EL   SPIIHAL    and    MERRINQBONE    QEARS. 

N«w  and  Improvvd   DRIVE  ChAIN   wHh   hanlcncd  ilveta  apd  «Ihv««. 

SPhOtKETS. 

BOSTON  GEAR  WORKS/^lo|"Tyr.^^^|5%^  ■ 

Graphite  Lubricants^ 

ALL  KINDS,  ACCORDtNO  TO  WATTTS. 

lyidal  pr«pHntlODV  (or  Gean  of  Electric  li£oio/i  kqC  (ot  Cjllodart  cf 
Uolor  BofiDcB.    Send  fitf  CircnlKCf  Aa4  FcicH* 

Joseph  Dixon  Crucible  Co.,   -   Jersey  City,  N.  J. 


GEARS 


COMPENSATINQ 

GEARS  FOR 

DIFFE«ENT1AL 

DRIVE. 


b 


MJTa^OBILE    ^TORACiE    AND    REPAIR    CO. 

The    llorsclcs*   Mable 


fclclih^ne.  1271  Calumboa.  57  WE&T   66th    &T«,   »t.  NIcholda  Rink  Bulldrn^r    MEW   YORK. 

Houw.  Cue,  Repair  aod  loBpccttDD*    Bittettes  Ctufged  lod  Supplies  of  aII  Kindt  FurcUthei,    Tr«od«o1g  AcCommod4te>i. 

The  A.  S.  ft  R.  CO.  AUTOMOBILE  OIL  For  Sale  Her*, 


3« 


THE     HORSELESS    AGE 


Vul.  6.  No.  Sir; 


Automobile  uMooate 
Mechanics....  ^""^* 


••• 


IN  OUR  SPECIAL  NUMBER  TO  BE  ISSUED 
DURING  THE  NEW  YORK  SHOW,  NOVEM- 
BER 3D  TO  lOTH,  AT  MADISON  SQUARE 
GARDEN. 

engineers, 

Specialists, 

Users 

WILL  CONTRIBUTE  TO  THIS  NUMBER, 
WHICH  WE  PROMISE  WILL  SURPASS  IN 
SIZE,  INTEREST  AND  PRACTICAL  VALUE 
OUR  STEAM  BOILER  AND  EXPLOSIVE 
MOTOR  NUMBERS^s^JtJ^jtjfij^jiJtjtjfijtjijtjtjt 

Price,  25  Cent* 


SUBSCRIPTION,  BEGINNING  WITH  AND  INCLUDING  THIS  NUMBER,  $2.00  A 

YEAR  IN  ADVANCE.      NO  INCREASE  IN  ADVERTISING  RATES. 

ORDER  SPACE  AND  COPIES  NOW. 

TI1E   nOR^ELE^d  AGE 


ISO  NASSAL  STREET, 


.NEW  YOKK 


I 


I 


I 

t 


!e«€^ 
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GASOLINE  BURNERS  FUJlNiSHED  THAI  WILL  NOT  LIGHi  BACK. 


.fRANIt  MILNE,  lo  cresceii  St..  tvereit.  mss. 


Ntw  Yisrtc,   W.V, 
Osntlsmftni  fteplyina   to  youpG  of  30th,   *ill  My  that  we   find,   that  as 

oup  advertisement   doaa   not  appear  hut,  once   in  two   mm^'kx  »•  would  mia$ 
that  ntvob^r  itauad  on  June  20th.        You  will   insert  our   regular  adveftiee- 
medt    In  that   nuinber  extra. 

We  Talue   your  paper  Tery  highly  aa  an  advartising  tnediun  and  think  it 
hard  to  heat« 

Vary  iruty  youra, 

MOTmC^DraCEMEaCO. 

We   Have   Many   More   Like   It 


t OcnC^DCOB^QC^acm^^^r»PQagm■aLA^^f^rg■■^■■g»JMm. »^KWWWWlfWVinnnr^mm-,wwirinr,nrK:n-M*irrn^n  rnrwinnr 
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RIGS  THAT  RUN. 


THE     KINO    YOU     HAVE     BEEN     LOOKING     FOR. 

COMPACT,     DURABLE,     EASILY    MANACED, 

BUILT     TO      LAST.        IF   YOU     ARE     AT 

ALL      INTERESTED       IN       SUCH      A 

VEHICLE,  WRITE  AT  ONCE  FOR 

CATALOG     TO 


SAINT  LOUIS  MOTOR  CARRIAGE  COMPANY. 


121  I*I3-I6-17-I9  Vandeventer  Ave., 

'*  Early  Ord«r«  Secure  EarJy  Dellvertea." 


ST.  LOUIS,  mo.,  U.  8.  A. 


tuc  diiiiimis  &  Spencer  c«. 

H  APT  FORD.  CONN.,  VS.  A. 

AUTOMOBILE  fORGINGS 

Tb»w  [>lc>c«i  *ro  I'rop  F-jtb-jC  if  i-fltt  •;»"  it'?fj|  mU  are 
■u1(kt>)«  f  JT  cAiTliiRai  v(^||eIi1|id  friJ(P  B£BKJ  IJmU  puuodl. 
Front  Ai]«  ain1  u  flBBianed  lot  I9i  locli  i^bWil.  Wft 
GArrr  LhMS  FarglDf]  In  itacL 


Ii4  iixa. 


UNCQUALKD   PACILlTiC*    FOfI 

DROP  FORGING 


Par 


r:-;  THE  CUNNINGHAM  ENfilNEEWNfi  CO. 

Office,  626  Tremont  BuUdino,  BOSTON,  MASS. 
IMPORTANT  NOTICE. 


f  am  the  SoU  Owner  of  U.  S.  L£TT£A'S  PATENT 
No.  S-^35f>  for  "»  IMPROVED  HUBBBR  TIRE,  issued 
to  me  Juiy  tj,  iHXS,  and  of  all  the  Rights  and  PHvilfg-es 
which  it  lon/trs.  The  Ctaims  oflhts  Pttent  cover  EMBED- 
DED  METALLIC  SECTIONS  and  SCREW  FASTEN- 
ING DEVICES. 

All  Ma»u/aiturers,  Vendtrs  and  I'sffi  of  in/riHging 
lires  are  HEREBY  WARNED  that  steps  will  At  Once  be 
taken  to  Enf^rtt  my  Rights  under  /his  litteNt. 

Cot  respottdence  shoN/d  fie  addressed 

IVCIUS  M.   WHITON,  New tondoa,  Conn. 

CAN  YOU  QET  US  NEW  SUBSCRIBERS  ? 

Any  of  our  subscribers  who  pre  willing  to 
solicit  subscriptions  for  The  Horseless  Ace 
from  their  fellow  townsmen,  are  requested  to 
communicate  with  the  Editor. 

Volume  1,  No.  1. 

PARTIES  having  copies  of  the  November, 
^  1395,  number  of  TiiE  Horseless  Age,  which 
they  are  willing  to  sell  or  exchange  for  later 
numbers,  are  requested  to  communicate  with  the 
publisher. 


SEND    US   YOUR 
SPECIFICATIONS 


They  will  receive  pronpt  and 
oareful  Attentlim. 


^mnrnriTfmTTrmmftrTfTmtTriTfiirwmmwi 
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This  space  'reserved  for 
the  GRANT-FERRIS  CO., 
TROY,  N.  Y.,  Makers  of  a 
fu|l_ljneof  Howard  Hydro- 
Carbon  Motors,  Marine, 
Stationary  and  Automobile. 


TlJU^iUiUiUiUiUiUiUiUiUiUiUUiiUiUiUiU^ 


HAND  AND  POWER  PUMPS  l^l^^:;^ 

of  Automobiles  and  Pneumatic  Tired  Wagons,    .,.,,. 

GLEASON-PETERS  AIR  PUMP  CO., 

MANUFACTURCR&t 

20  WEST  HOUSTON  STREET.         NEW  YORK.  U.  S.  A- 

Uo  2  H.  P,  Gasoline  Motors 

(WITH  OR  WITHOUT  WATER  JACKET) 

TOtt 

mmm  m  mim 

VERTICAL  OR  HORIZONTAL 
ELECtfllC  tGNITION.    ::    :: 

^F'Larffe  fHCto^y  eHlltitilC'  for  experlmftnlal 
wurk.  Any  style  iriT  L'ftniA^i9bullLtncird«r 
ffflTfi  owier'i  ilrawlntiB.  LBrger  b^hm  fof 
heav^  TehlalM  In  vt^urtie  o(  aouatniotEoa 

MIlTBr  iUTONOBILE  CO., 
I0*>3  Clinton  Street.  Brooklyn,  N.  Y 


STEAM  MOTOR  CARRIAGES 

WE  ARE  NOW 
MAKINfl  DELIVERIES. 

Can  also  supply  nmning  ^ears  with 
hubs,  axles,  compensating  device, 
steering  rig,  etc.    ... 

-WRITE  Ul. 

IILfAUKEE  AOTOMOBILE  GO. 

Hllwiuksi.  Wla. 


TRANSMISSION 
GEARING.     .    .     . 


FOR  AUTOMOBILES 


Patents  Allowed. 
Rl/ttiBOUT  ttZE.  Wtight  CampMit.  3S  Ibt. 

«COLCORO  Upton,        Beverly,  Mass. 


•m^%^%^^%%r^-%^%-%K%^^%^^^^^^%^«^%%' , 
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Bettilefiein  NicKei-StBBl, 

with   ita   hi^h   tensile  strcn^flli  and  great  elasticity,  is  the 
ideal  niaL^rial  for 

Forced  Motor-Vehicle  Axles 
AND  Shafts. 

Send;  to  our  nearest  office  for  pampblet. 

BETHLEHEM  STEEL  GOMPANY,  South  BetMehem,  Pl 


ifo  Broadway, 

4ai  Oestimt  S*re«t, 


■fiJN«H  •rriets; 
New  VorlL.      340-^^4  Mxm  StraK,  ■     .  Cbuniud. 
;iM  NL-nh  Second  Stre 


Hidadd^iB.      i03  1 


I  Stmt,  St.  LvaJs- 


i43SHiirqiie'tte' Building.    .  LThicaco.      4^  Endkoci  Buildvtf,    .      St.  I^nl. 
jiaPerry-Paynf  nidg,         Ctcrelimd.      77*1  Giavicr  Street,      N«»  Qrlwmi.     i 


OUR  TYPE  E. 

IGNITING  DYNAMO. 

[Resigned  for  zH  portibte  work* 

It  ia  cjllirely  enclosed,  making  it 
absaiuicly  water  and  dirl  proof, 
furnisheil  with  gapd  spark  coiS 
'^Lvil^d  in  base  ii  degifed.  It  is  a 
cin&s  between  the  magneto  and 
cly  naino.  Kavirijc;  permanent  magnel 
piilepicccg  whicli  are  kept  smm^'  by  the  field  cniU  while  the 
dynamo  is  runninc-  This  gives  the  one  advantage  of  a  magneto 
generAlor  in  that  it  picks  up  lis  load  quickly  and  yet  doing  away 
wjih  the  inagnfiii's  weakest  p'^int — the  magoetj  weakeniflg.  It  Ji 
li^ht  weittUt  and  the  price  is  ri^fht. 

We  are  the  {>iuncers  in  the  m^miricture  of  economtcal  gat 
engine  ifinhcr??  anJ  can  meet  every  requifie-iticitt. 

The  Dayton  Electrical  Mfg.  Co.,  *^^^S'X^^'^' 

OOTT^ftPpndeDiza  aolicIL*-".! 


Ji»CtUi|l»!fC,  JJCJC  Rii^cr&liif  X  H". 


Send 

Stimp 

ter 

GtttlOg. 


LC 


PALMER   GASOLINE 

ENGINES.... 

(      Bath  Stationary  and  Marine. 

(     LiOIGHES. 
GARRItGE  MOTORS. 


ELeotrlcal  SuppFiea. 
TelephODflt. 


PALMER  BROS.,  m'anus,  conn. 

GOOD  ROflDS  LITERHTURE. 

Send  for  a  copy  of  "A  Plea  for 
Good  Roads,"  containing  addresses 
of  speakers  at  ttie  recent  Good 
Roads  meeting  of  the  Automobile 
Club  of  America,  and  use  it  in  ihe 
cause.         ...... 


ALBERT  R.   SHATTUCK,  Cbairman. 
Good  Roads  Committee, 

Waldorf-Astoria,  New  York. 


Jt   Jl  J«  J*  Jt  J»  f 
J$  Jt  ^  ^  ^  Jt 


In   the 
Interest  of    the 


AUTOMOBILE    INDUSTRY, 

ESTABliISHED    ISfiS. 

SUBSCRIPTION 
Domestic  $2M  Foreign  S3.00  Single  Copies,   10  Cents* 


OPFICe  OF  PUBLICATION 

Americai;  Tract  Sooiefcg   Building,    r4assau  and   Spruce  Streets, 

HEW  YOR}^, 


LOOK  FOR  THE  ACETYLENE  MOTOR  NUMBER. 


THE   AUTOMOBILE   CO.   OF  AMERICA. 

MOTOR    VKHICLKS, 

HYORO-OAReON    avaTCM, 

FOVn  OR   FtVE  DIFFERENT  TYFES  for  pintsri  ifld  butlneti  ■■  ixMMtlti. 


BTAyROPE  PBABTOVt  7  H.  F,  MOTOS. 


HUDSON  BUILD! XO. 


NEW  York. 


Intensely  Gratifying^^^. 

IF  yours  is  a  Winton  Moior  Carriage  you  can  talk  intelligently  uppn  (he  subject  of 
ideal  locomoiion. *         .         »         . 

ALONG  liatof  saiisfieiJ  cusiomcra  give  daily  evidence  ot  the  exireme  practicability 
ot  L)ur  product.      Actual  rcsutls  accomptished  (urniBh  the  beat  and  strungesi 


jiir  prod 
argumeni. 


STRENGTH. 


r~*v'l 


ABSOLUTE 
SAFETY  AND 

NON-LIABILITY 
TO  GET  OUT 
OF  ORDER. 


bf 


RELIABLE 

UNDER     ALL 
CONDITIONS 
PARTS 
INTER- 
CHANGEABLE, 


PRICE.  SI, 200. 


DURABILITY. 


NO  AGENTS. 


THE   WINTON    MOTOR   CARRIAGE. 

It  stands  the  test  of  time-     New  successes  are  piling  up  toils  crcdil  continually. 
Do  ftoi  allow  your  name  to  get  loo  far  Jown  in  the  "  wailing  list." 

The  Winton  Hotor  Carriage  Co.  Cleveland.  o.,u.s. a. 

WrJic  for  Catalog,  Eastern  Department,  120  Broadway,  N«w  York, 


<fi^^  fl 


J 


r>i 


NIAGARA  MOTORS. 

SINGLE  OR  TWIN  BMANCEO. 

HORIZONTAL  CARRIAGE  MOTORS 

Two  or  Four  Cycle.    Start  on  Quarter  Turn. 

SIMPLEf  «AFE,  BTROWd,  BURS, 

TWO-CYCLE   MARINE    MOTORS. 

NOYE   MFG.    CO., 

GO  Lake  View  Avenue^ 

BUFFALO.    M.    V. 


■  »«■»■■«>*«■»■  11  mm 


^     Ji    j«    J*    j»    ^ 
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In  the 
Interest  of   the 


AUTOMOBILE    INDUSTRY. 

ESTABLiISHHD    1896. 

SUBSCRIPTION 
Domestic  $2.00  Foreign  $3.00  Single  Copies,  10  Cents. 

OPFICe  OP  PUBLICATION 

flmericaip  Tract  Sooiety   Building,    H^^^^u  and  Spruce  Streets, 

MEW   YORK. 


s  Si  ^  iffi  ©  lis  M  w  ^  ^  ^  \&  m  ^  ^  ^  in  i^  a  a  ii 


LOOK  FOR  THE  ACETYLENE  MOTOR  NUMBER. 


THE  AUTOMOBILE  CO.   OF  AMERICA. 


:5' 


MOTOR    VEHICI.E:S> 

HVOnO-OARBON    SYSTEM. 
FOVR   OR    FIVE   DIFFERENT   TYPES    for   pl*»titr*  «nd  bU4lBHt  %%  •xhlMtlia. 


9Tjya0l*ii  i*HAiiTOy,  7    ii.  f,    MOTOR. 


HUDSON  3UIIwDING, 


New  York. 


[iMC8»Mrasc«8»»»a»»:9»»«sc8»»M;c^^ 


Intensely  Gratifying- 


IF  youis  is  a  Wintun  Motor  Carfiagc  you  can  lallt  intelligentl)'  upcn  itie  subject  of 
ideal  l-ycomoiion ,         .         .         _         . 

ALONG  list  of  saiisfied  cusiomers  give  dailyevidercc  of  the  extreme  practicabitJiy 
□I  our  produict.  Actuiil  results  accomplished  furnish  the  best  and  atruagest 
argument, - 

STRENGTH. 


ABSOLUTE 
SAFETY  AND 
NON-LIABILITY 
TO  GET  OUT 
OF  ORDER. 


^A. 


t^ 


r^' 


RELIABLE 
UNDER    ALL 
CONDITIONS. 
PARTS 
INTER- 
CHANGEABLE. 


PRICE.  $1,200. 


DURABILITY, 


NO  AGENTS. 


THE   WINTON    MOTOR    CARRIAGE. 

I[  stands  iht  lest  of  lime.     I4ew  siiccessca  arc  piling  up  to  Lis  crwlit  continually. 
Do  not  allow  your  name  lo  gel  loo  lar  tlnwn  in  the  "  wailing  list," 

The  Winton  flotor  Carriage  Co.  eLEVEM,N0^£^^u;j^. 

Write  for  Cfttdio£.  Eastern  Department,  120  Broadway,  N«w  York. 


Jfi. 


.'^ 


J^ 


NIAGARA  MOTORS. 

SINGLE  OR  TWIN  BALANCED. 

HORIZDNTftL  CARRIAGE  MOTORS 

Two  or  Four  Cycle.    Siart  on  Quarter  Tarn. 

SIMPLE,  SAFE,  8TR0NC.  SURE. 

TWO-CYCLE   MARINE    MOTORS, 

lUOTOB    HEtT, 

NOYE    MFG»    CO., 

60  Lake  Vlow  Av«nue, 

BUFFALO.   N.    Y. 
PatanCa  P«n{lmt. 
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VOLUMI  6 
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THE  NEW  YORK 

PUBUC  UBRARY 


Horseless  Age 
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3S 


EVERY  WEDNESDAY 

In  the 
Interest  of   the 


Jl     JH     Jl     Jl     ^     Jl 
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AUTOMOBILE   INDUSTRY. 

SSTABUISHED    1306. 

SUBSCRIPTION 
Foreign  $3.00  Single  Copies,   10  Cents. 


Domettic  $2.00 


^ 


OFFICE  OP  PUDLICATIOIH 


Amerioai;  Tract  Society   Building,   fJaasaa  and  Spruce  Streets, 

KEW   YORK. 


^  m  M  ^?  ^  w  w  ^  #  w  ffi  ©  ^  ®  w  ^  m  s  ®  ^ 
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LOOK  FOR  THE  ACETYLENE  MOTOR  NUMBER. 


THE   AUTOMOBILE   CO.   OF  AMERICA. 

MOTOR    VEHICLES, 

H¥DIIO-OAIt«ON   aVKTEM, 

FOUR   OR   FtVE  DrFFERENT  TYPES   for  plwivn  ind  ba«laM«  •■  nlilbm«ft. 


BTAttao'Fe  t^BAmroy,  :  ii.  r.  ynyuiu. 


HUDSON  BUILDING, 


Nk^w^  York, 


;Pa3Bsew»»c8K9ao8ajaiJiceua.9a^^ 


The  Satisfactory  Automobile. 

The  growing  popularity  of  the  Winton  Motor  Carriage  among  the  intelligent  and 
enthusiastic  operators  of  the  'Diitiiry  is  good  evidence  of  its  practical  success. 


The  Winton  represents 
STRENGTH    . 


It   is  practical  for  every 


DURABILITY 


SPEED  and 


BEAUTY. 


■ r 


^ 


'  f    ' 


occasion, 

and 

ran 

be 

relied 

upon 

at 

all 

times. 

. 

*    . 

WRITE  FOR  CATALOG,  ^^  AGENTS. 

Price.  £1,200, 

In  order  to  secure  delivery  within  season,  it  is  necessary  to   order  early.     The 
situation   with    reference    If    delivery    is    growinjj   more   complicated    daily. 

The  Winton  ilotor  Carriage  Co.  cuEveLAND,o^,u.s.A. 

Eastern  Department,   120  Brondway,  New  York. 


"J) 


!fi 


">■ 


NIAGARA  MOTORS. 

SIM6LE  OR  TWIN  BAUNCED. 

HORIZONTAL  CARRIAGE  MOTORS 

Two  or  Four  Cyole.    Star!  on  Quarter  Turn. 

SIMPLE,  SAFE,  STRONG,  SURt. 

TWO-CYCLE   MARINE    MOTORS. 

MOTOn    DEBT, 

NOYE    MFG.    CO., 

50  Lake  V^ow  Avenue, 

BUFFALO,   N.    Y. 

pBtanta  ,P«ndHniu 
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«nmi  nnip<»»^>^>**»«i^'  ■■■■* 


3€ 


EVERY  WEDNESDAY 

In  the 
Interest  of   the 


jt  jit  ^  ^  ^  ^ 
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AUTOMOBILE   INDUSTRY. 

ESTflBltlSHED    1895. 

SUBSCRIPTION 
Foreign  $5.00  Single  Copies,   10  CenU, 


Domestic  5Z00 


%ae 


OFFICE  OF  PUBLICATION 


Ameriosi^  Tract  Society   Building,    ]^assau  and   Spruce  Streets, 

J4EW    YOfJK, 


LOOK  FOR  THE  ACETYLENE  MOTOR  NUMBER. 


THE  AUTOMOBILE   CO.   OF  AMERICA. 

MOTOR    VEHICLES, 

HVDRa-OARBON    BV8TCM, 

FOUR   OR   FIVE  OlfFERENT  TYPES    for  pluwrt  aiitt  butliwt  •■  tKlklbHItft, 


STA^JTBOFW  I^HABTON,  7  B.  f.   MOtOK. 


HUOSON  BUILDIKa, 


New  Yoric 


The  Satisfactory  Rutomobiie. 

The  growing  popularity  of  the  Winton  MotorCarriage  among  the  intelligent  and 
cntKusiastic  operators  of  the  country  is  good  evidence  of  its  practical  success- 


The  Winton  represents 
STRENGTH    . 


It  is  practical  for  every 


DURABILITY 


SPEED  and 


^:\^ 


BEAUTY. 


occasion, 

and 

caii 

be 

relied 

upon 

at 

atl 

times. 

m 

< 

WRITE  FOR  CATALOQ. 


NO  AGENTS. 


Prkr.  ii.iitu. 


In  order  to  secure  deUvery  wtlhin  season,  k  is  necessary  to  order  early.     The 
situation  with    reference    to    delivery    is    growing    more   complicated   daily. 

The  Winton  flotor  Carriage  Co.  clevelanp,  o^u.  s.  a. 

Eastern  Department^  120  Broadway,  New  York* 


NIAGARA  MOTORS. 

SINGLE  OR  TWtN  BALANCED. 

HORIZONTAL  CARRIAGE  MOTORS 

Two  or  Four  CyolB.    Start  on  Quarter  Tarn. 

BimpLE,  SAFEp  8TRON0,  BURK, 

TWO-CYCLE   MARINE    MOTORS. 

MOTOS   DEFT. 

NOYE    MFG.   CO., 

so  Lake  View  Avenuoi 

^ IBUFFALO.  H,  Y. 

Pat«nt»,Pand4PB. 


LOOK  FOR  THE  ACETYLENE  MOTOR  NUMBER. 


THE   AUTOMOBILE   CO.   OF  AMERICA, 

MatimfmctHrerm    q/ 

MOTOR   vehicle:s, 

HVDRO'CARBON    SV6TEM 

FOMR   OR    FIVE   DIFFERENT   TYPES   for  plauu»  and  buAiMM  ■■  HbltltlM. 


STAXaOPK  PBAETOK,  7   H.  P.    MOTOK. 


HUDSOM  13UILDING, 


Nea\^  York. 


The  Satisfactory  Automobile. 

The  growing  popularity  of  the  Winton  Motor  Carriage  among' the  intelligent  and 
enthusiastic  operators  of  the  country  is  good  evidence  of  its  practical  success. 


The  Winton  represents 
STRENGTH    . 
DURABILITY     , 


SPEED  and 


BEAUTY. 


WRITE  FOR  CATALOa. 


It  is  practical  for  eveiy 


occasion, 

and 

can 

be 

relied 

upon 

at 

all 

times. 

«    • 

.    . 

NO  AaENTS. 


Prk-*.  f  r,;o.r), 


In  order  to  secure  delivery  within  season,  it  is  necessary  la   order  early.     The 
situation  with   reference   to  delivery   ii   growing  more  complicated   daily. 

The  Winton  notor  Carriage  Co.   cLEyELAND,o..u.s.A. 

Eftsterrt  Oepnftrtieot,  120  Broadway.  New  York. 


ii-.v.^iviBiaiai^iiBraiBtBiB:*,  ■:■:«;«:>;*'[«:■!•'■' 
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NIAGARA  MOTORS. 

SINGLE  OR  TWIN  BALANCED. 

HORIZONTAL  CARRIAGE  MOTORS 

Two  or  Four  Cycle.    Start  on  Quarter  Tarn. 

aiMPUE,  SAFE,  STRONG,  SURC. 

TWO-CYCLE   MARINE    MOTORS. 

MOTOR    ItEfT. 

NOYE   MFG.   CO., 

50  Lake  View  Avenue, 

BUFFALO.    H.   V. 

Pat  oni4 1  PAfiAlrifi. 


®  iS"  ^  #  ®  ^  ^ 
m  ^  "&  ^  '&  &  ^ 
^    ^    ^    "^    1^   ^    lift 


&   % 
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Horseless  Age 
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EVERY  WEDNESDAY 

In  the 
Interest  of   the 
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AUTOMOBILE    INDUSTRY. 

HSTABLISHHD    1896. 

SUBSCRIPTION 
Foreign  $J.OO  Single  Copies,  10  Cents. 


Domestic  $2.00 


^ 


OFFICE  OF  PUBLICATION 


fiiYiericai^  Tract  Society   Building,   J^qssqu  and   Spmcc  Streets, 

HEW  YORK- 


UNO*  *n 


LOOK  FOR  THE  ACETYLENE  MOTOR  NUMBER. 


occasionj 

and 

can 

be 

relied 

upon 

at 

all 

times. 

.    . 

.    . 

NO  A0ENT5. 

In  order  to  secure  delivery  within  season,  it  is  necessary  to   order  early.    The 
situation  witli    reference   to   delivery    is   growing   more  complicated    daily. 

The  Winton  flotor  Carriage  Co.  Cleveland.  o..u.s.  a. 

EABtern  Department,  120  Broadway,  New  Vork. 


NIAGARA  MOTORS. 

SINGLE  OR  TWm  BALANCED. 

HORIZONTAL  CARRIAGE  MOTORS 

Twa  or  Four  Cyel«.    Start  an  Quarter  Turn. 

SIMPLE,  SAl^E,  STRONO,  aURf. 

TWO-CYCLE   MARINE    MOTORS. 

JfOrOK   OEFT. 

NOYE    MFG.    CO,, 

60  Lake  View  Avenue, 
BUFFALO,  N.  r. 

Patent*  PBfidlnB« 


MTOIt.  irMW  AM 
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Horseless  Age 
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In  the 
Interest  of  the 


AUTOMOBILE   INDUSTRY. 


Domestic  $100 


ESTABlilSHED    1895. 

SUBSCRIPTION 
Foreign  $3<00  Single  Copies*  10  Cents* 

OFFICE   OF   PUBLICATION 


Americai^  Tract  Society   Building,   ]^s5sau  and  Spruce  Street, 

HEW   Y0I?I^. 
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LOOK  FOR  THE  ACETYLENE  MOTOR  NUMBER. 


THE   AUTOMOBILE   GO.   OF  AMERICA. 

Manvftuturtrm    of 

MOTOR    VEHICLES, 

HYDRO-CARBON     BVSTEM. 

FOUR    OR    FIVE   DIFFERtNT  TYPES    for   plsatura  and  by»lB9M  M  sxhtblti*!. 


STAlfBOPB  FBAETOS,  7  H.  J*.    MOTOR, 


MUDSOM  BUILDING, 


Ne:\v  York. 


iaoeo9«a«»»»:9»»»ai»»3e:eaQ8X8e9:ceac^^ 


The  Satisfactory  Hutomobile. 

The  growing  popularity  of  the  Winton  Motor  Carriage  among  the  intelligent  and 
enthusiastic  operators  of  the  country  is  good  evidence  of  its  practical  success. 


The  Winton  represents 
STRENGTH    . 


DURABILITY 


SPEED  and 
BEAUTY.     . 


WRITE  FOR  CATALOa. 


It  is  practical  for  every 


oceasioQ, 

and 

ran 

be 

relied 

upon 

at 

all 

times. 

.    . 

. 

NO  AQENTS. 


Prlca.  tJ,200. 


In  order  to  secure  delivery  within  season,  it  is  necessary  to   order  early.    The 
situation  with    reference   to   delivery    is    growing   more   complicated    daily. 


The  Winton  flotor  Carriage  Co.  cLEVEk*Ni>>o..us.A, 

Eastern  Department,  120  Broadway.  New  York- 


NIAGARA  MOTORS. 

SIN6LE  OH  TWtN  BALANCED, 

HORIZONTAL  CARRIAGE  MOTORS 

Two  or  Foor  Cycle.    Start  on  Quarter  Tara. 

SIMPki.  SAFE,  STROHO,   BURI. 

TWO-CYCLE   MARINE    MOTORS. 

NOYE    MFG.    CO., 

60  Lake  View  Avenue, 

BUFFALO.    N.    Y. 

Patanta  P«ndlnB. 
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In  the 
Interest  of   the 

AUTOMOBILE   INDUSTRY. 

BSTABblSHHD    [896- 

SUBSCRIPTION 
Domestic  $2.00  Foreign  $3.00  Single  Copies,  10  Cents. 

OFFICE  OF  PUBLICATION 

Anaoricap  Tract  Society   Building,    ]^assau   and  Spruce  Street*, 


77i 


HcBtulePB  motpr  NuiDOei  June  80. 


The  Automobile  (Bo. 
of  Hmerica, 


MANUPACTURCRS   OF 


GASMOBILES. 


FOUR   OR    FIVE   DIFFERENT   TYPES 

for  pleasure  and  business  an  exhibition. 


32   BROADWAY, 


NEW  YORK. 


The  Winton  represents 
STRENGTH    , 


The  Satisfactory  flutomobile. 

The  growing  popularity  of  the  Winton  MotorCarriage  among  the  intelligent  and 
entUusiastic  operators  of  the  munirv  is  gnod  evidence  of  its  practical  success. 


DURABILITY 


in^ 


It  is  practical  for  every 
occasioDt  and  can 
be   relied   upon    at 


SPEED  and 


-V? 


all   times. 


BEAUTY, 


WRITE  FOR  CATALOG. 


NO  AOEhrrS. 


^tii^.    »i,jUif. 


In  order  to  secure  delivery  within  season,  it  is  necessary  to   order  early.     The 
situatian  with    reference   to   delivery   is    growing   more   complicated    daily. 

The  Winton  flotor  Carriage  Co.  Cleveland.  o..ir.s.  a. 

Eastern  D«]>«rtTn«at,  120  Bt^ndw^y,  New  York. 
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NIAGARA  MOTORS. 

SINGLE  OR  TWIM  BALANCED, 

HORIZONTAL  CARRIAGE  MOTORS 

Two  or  Four  Cycl«,    SUrt  on  Quarter  Turn. 

SIMPLE,  CAFE,  STHOMO.  BU1IE. 

TWO-CYCLE   MARINE    MOTORS, 

XOTOB  DBFT* 

NOYE   MFG.    C0.( 

60  Lake  View  Avonudi 


Patanta  Pandlns. 


BUFrALO.    N.   V. 
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In  the 
Interest  of   the 

AUTOMOBILE    INDUSTRY. 

ESTABblSHED    1895. 

SUBSCRIPTION 
Domestic  $2.00  Foreign  $3.00  Single  Copies,  10  Cents* 

OFFICE  OF  PUBLICATION 

fimericar?  Tract  Society   Building,    fJassau  and  Spruce  Streets, 

KEW   YORK. 
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flcetylene  motor  Humbei  Juqe  80. 


It  is  practical  for  ^very 


occasion, 

and 

can 

be 

relied 

upon 

at 

all 

times. 

. 

• 

NO  AGENTS, 


The  Winton  flotor  Carriage  Co.  Cleveland,  o.,u.s.  a. 

Eastern  Department,   120  Broadwny,  New  York. 


NIAGARA  MOTORS. 

SINGLE  OR  TWIN  BALANCED, 

HORIZONTAL  CARRIAGE  MOTORS 

Two  or  Fonr  Cyola.    Start  on  QuKrter  Tirn. 

SIMPLE.  SAFE,  aTROKO,  GUME. 

TWO-CYCLE   MARINE    MOTORS, 

NOYE   MFG.   CO., 

EO  Lake  View  Avenue* 


PatanU  P«n>cltnt> 


BUFFALO.    M.    Y. 


VOLUiMi  e 
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The 
Horseless  Age 


?m^Jl=^  EVERY  WEDNESDAY  i^^\iiiiii 
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In  the 
Interest  of   the 

AUTOMOBILE    INDUSTRY. 

ESTABLISHED   1896- 

SUBSCRIPTION 
Domestic  $2.00  Foreign  $3.00  Single  Copie5,  10  Cents* 

OFFICE  OF  PUBLICATION 

RmericQi^  Tract  Society   Building,    jJassau  and  Spruce  Streets, 

HEW    VOt^K. 


HGBtylenB  motor  HumDei  June  80. 


A 


T«ML-tWJ>F 


THE  B.&S.  AUTOMOBILE  FORCINGS 

Theso  pieces  are  Drop  Forged  of  beat  soft  ateel  and  are  Buitablo 
for  carriagos  weighing  from  600  to  1500  pounda.  Front  Axle  End 
is  designed  for  iv  in.  tubing.     We  carry  these  Forgiuga  in  stock. 

UNEQOALED  FACILITISS  FOR  DROP  FORGIHG. 

\m  ELiics  I  mn  co.,' 

HARTFORD,  CONN , 


StMrlBff  iBMkli,  1^  RTm. 


.XJ.      S.     A. 


Fml  XtU  Ead,  1-1  §Um, 


I  The  Satisfactory  Hutomobile. 

The  growing  popularity  of  the  Winton  Motc»r  Carriage  among  the  intellig-ent  and 
entbiisiastic  operators  of  the  country  h  good  evidence  of  its  practical  success. 


The  Winton  represents 
STRENGTH    .     . 


It  is  practical  for  every 


DURABILITY 


SPEED  and 


•  '/^ 


^ 


BEAUTY. 


occasion, 

and     can 

be   relied 

upon    at 

WRITE  FOR  CATALOG. 


NO  AGENTS. 


PH».  tt.20O. 


In  order  lo  secure  delivery  within  season,  it  is  necessary  tu    order  early.     The 
situation   with    n-fL-rencc    In    delivery    is    growing   more   tompltcated    daily. 

The  Winton  Hotor  Carriage  Co.  Cleveland.  o..u.s, a, 

E45tcrn  Department,  120  Broadway,  New  York, 

5oa:««ecfCccecH»0fCKfflfca5cec^^ 
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NIAGARA  MOTORS. 

SINGLE  OR  TWIN  BALANCED. 

HORiZONTAL  CARRIAGE  MOTORS 

Two  or  Faur  Cyol«.    Start  on  Quarter  Turn. 

SIMPLE,  SAFE,  tTRONO,  SVItC. 

TWO-CYCLE   MARINE    MOTORS. 

AfOrO»   DEI'T. 

NOYE   MFG.   CO,, 

60  Lake  View  Avenua, 
eurPALo.  N.  V. 
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AUTOMOBILE    INDUSTRY. 

BSTflBlilSHED    ]e95. 

SUBSCRIPTION 
Forei£:n  $3.00  Single  Copies,  10  Cents* 


Domestic  $2.00 
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OFFICE  OF  PUeUCATtON 


flmericar?  Tract  Society   Building,    j4assau  and  Spruce  Streets, 
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VOLUME  6... 


JUNE  27,  1900 


...NUMBER  13 


...ESTABLISHED  1895.. 


...SUBSCRIPTION... 

Domestic,  $2.00 

Foreign,  $3.00 

Single  Copies, 
10  Cents 


EVERY    ::    :: 
WEDNESDAY 
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INTEREST  OF 
THE 


Automobile 
Industry 


Published  by  E.  P.  INGER30LL 

NASSAU  AND  SPRUCE  STREETS 
American  Tract  Society  Building  ....NEW  YORK 


THE  B.&S.flyTOMOBILE  FORCINGS 

Theaa  pieodB  are  Drop  Forged  of  best  soft  steel  and  are  suitable 
for  oarriagea  wexgblDg  ^om  600  to  1600  pounds.  Front  Axle  End 
ie  designed  for  1^'  in.  tubing.     We  carry  these  Forgings  in  steak. 


DNEQUALED  FACILITIKS  FOR  DROP  FORGMG. 


TEE  SILUVliS  HFB  CO., 

HARTFORD,  CONN., 

.— ^ tJ.    S.    A. 


StMrlBff  KaaekU,  1*8  Sit*. 


Prrat  Ilk  Ead,  l>t  Sin. 


The  Satisfactory  AutomobiJe. 

The  growing  popularity  of  the  Winton  Motor  Carriage  among  the  intelligent  and 
enthusiastic  operators  of  the  country  is  good  evidence  of  its  practical  success. 

The  Winton  represents 

STRENGTH    . 

DURABILITY      . 

SPEED  and      .     . 

BEAUTY.     .     .     . 

WRITE  FOR  CATALOG. 


It  is  practical  for  every 
occasion,  and  can 
be  relied  upon  at 
all   times 


Prlc«.  SI, 200. 


NO  AGENTS. 

In   order   tn   secure  delivery   within  season,  it   is  necessary   to    order  early.      The 
situation    with    reference    to    delivery    is    growin<4    more    torn  plicated    tiaily. 

The  Winton  flotor  Carriage  Co.   ^^eveland,  o.,  u^s^. 

Eastern  Department,   120  Broadway,  New  York. 

NIAGARA  MOTORS 

SINGLE   OR   TWIN    BAUNCED. 

HORIZONTAL  CARRIAGE  MOTORS 

Two  or  Four  Cycle.     Start  on  Quarti.r  Turn. 

SIMPLE,  SAFE,  STRONG.  SURE 

TWO-CYCLE     HAttlNE    l»10T0R5. 

MOTOR    DEPT. 

NOYE    MFG.   CO. 

50  Lake  View  Avenue,  BUFFALO,  N.Y. 

Patenti  Pcndloi. 
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ORDERS  EXECUTED  PROMPTLY  IN  SIXTY  DAYS  OR  LESS 
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Nearly  a  Clean  Sweep ! 
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AT  THE  FfRST  INTERNATIONAL  AUTOMOBILE  EXPOSITION 
AND  RACE  MEET  CONDUCTED   IN  CHICAGO,   THE...... 


i: 
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WINTON 

Motor 
Carriages 

WON    ALL    EVENTS    IN    WHICH 
THEY   WERE   ENTERED 


r 


THE    most   Important    event    of    the    week     was    the    fifty-mile    S  500.00 
International    Challenge    Cup    Race  won  jn  1:17:50  by  a  "Winton" 
racer,  breaking  the  world's  record  for  a  circular  track.     The  ten-mile 
free-for-all  was  won  by  a   "Winton"  in  16, 

The  "Winton"  was  the  only  machine  \vhk\\  won  every  event  in 
which  it  was  entered,  and  was  the  talk  of  the  entire  meet. 

It  also  won  the  manufacturers'  prize,  and  was  awarJeJ  first  prize  for 
best  appearance  of  all  entries. 

The  same  care  in  construction  is  put  into  our  regular  stock  carriages 
and  the  purchasing  public  is  sure  to  get  the  very  best  vehicle  that  it  l& 
possible  to  build* 

Catalogue  illustrating  newest  designs  has  just  been  published. 


THE  WINTON  MOTOR  CARRIAGE  COMPANY 


Factory  and  General  Offices, 


CLEVELAND.  OHIO 


EASTERN    DEPARTMENT-  WESTERN   DEPARTMENT- 

IB)  Broidway  and  57  V.  66th  SL.  N*w  Yorfc  Ground  FlooZp  Monidnoct  BaitK'*- 


V 


Forgings  picutured  above  wer«r  made 
to  order.  See  Red  Book  *'1>"'  for 
"Stock"  parts.  , 


Drop-forgings.  good   drop -forgings  /and    American 
''EumpUoo;'    rev«IUBOibud  t&a  bicycle   bnwnwe.  . 
n  Aim.  >WlBlf  Mnk  -is  ^ceriess  'tte 

1.  B.>nLlIAM9  Jfc^.,  Brooklyn.  N.  Y. 


STEAM  MOTOR  CARRIAGES 

WE  ARE  NOW 
MAKIN8  DELIVERIES. 

Can  also  supply  runnings  gears  with 
hubs,  axles,  compensating  device, 
steering  rig,  etc 

WRITE  US. 

MILWAUKEE  AUTOMOBILE  GO. 

Milwaukee,  Wis. 


Three,  Four  and  Five  Horse-Power  Motors,  laimediate  Delivery. 
Crest  Indestructible  Sparking  Plugs,  Prioe,  Two  Dollars. 


The  LIfbtcst  and  Chea)Kat  Motor  |Mr  tl.  P. 
Made  In  the  World. 


I  BBtlllBtlbm  >..jiv. 

]^    wiih  its  high  tensile  strength  and  greats. 
'  ideal  material  for 

Forged  Motor-Vehicle  Axt... 
AND  Shafts. 

Send  to  our  nearest  office  for  pamphlet.  ^  ( 

BETHLEHEM  STEEL  COMPANY,  Soath  BethlehBin,  Pa.  | ; 

■RAMCH  orMcca:  > 

loo  Broadway,  .    ,    N«w  Vork.       340-34a  Main  Street,  CincinnatL       , 
4a<  Chestnut  St...  Philadelphia.       4  Bank  Block,    .    .    .    Denver.     ( 
1413  Marquftte  Bldg..  Chicago.       430  Kndicott  Bldgj.   .    ot-  !*»«»•    )  ► 
3..1'erry-plyneBldg,ClevePd.       7a6  Gravier  St., .  iJew  OrleSM.  ^|  ^ 


k/%'^%f%A 


Phineas  Jones  &  Co. 


Reputation .. 
lotcrnatioaal 


ALL  KIND5  OP 


WOOD   WHEELS 


FOR   AUTOMOBILES. 


NEWARK.  N.  J. 


B5TABL15HeD  i8s5< 

SEND  FOR  SOUVENIR  STAMP  BOX. 

THE  BAU  BEARING  CO. 


Q^ 
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BOSTON,    N488. 


OET  OtR  CATALOli 


I 
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THE  DOW 

CDMPDUND 
BATTERY 

IS  THK  BEST  IN  THE 
MARKST  FOR 

AutomobtleWork 

For  prices  and  par- 
tloolars  send  to 

THE  DOW 

FOSTABLI 

Electric  isslitast  Co.. 

onricis : 
1 133     BroKdWKT. 

New  York. 

318  TrcBoat  St., 

■«•!■■(  Maaa* 


^ 


Com  PA  N^ 


SOLE  AGENTS  AND  LICENSED  MANUFACTURERS 
IN  THE  U.  S,  OF  AMERICA  FOR 


Dc  Dion-Bouton  &  Co., 


PUTEAUX. 
FRANCE 

THE  STANDARD  ALTOMOBILE  MOTOR  Of  TIIE  WORLD. 
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